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1. Introduction
This paper is aimed at sharing with RAN2 the progress of WI on New Radio Access Technology in the other RAN WGs, which are relevant to the RAN2 work area.
2. RAN WG1 progress at RAN1 #92bis
	General

	R1-1805141 is endorsed. Send an LS to RAN2 – R1-1805558, which is approved by fixing the title with final LS in R1-1805765
R1-1803865	Draft CR to 38.211	Ericsson
The change in 7.4.1.1.1 in R1-1803865 is endorsed (to be included in the next editor CR update)
R1-1805175	Draft CR to 38.211	Ericsson
R1-1805751
The draft LS is approved with final LS in R1-1805766

	Initial access and mobility

	Agreements:
· Agree the text proposal below
For a half frame with SS/PBCH blocks, the first symbol indexes for candidate SS/PBCH blocks are determined according to the subcarrier spacing of SS/PBCH blocks as follows, where index 0 is the first symbol of the first slot in a half-frame. 

Conclusion:
· For the discrepancy in carrier definition in 38.211 and 38.331, 38.211 editor will align the definition with 38.331

Agreements:
· To adopt the following TP to 38.213, Section 4.1:
For a half frame with SS/PBCH blocks, the first symbol indexes for candidate SS/PBCH blocks are determined according to the subcarrier spacing of SS/PBCH blocks as follows. 
-	Case A - 15 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes of {2, 8} + 14*n. For carrier frequencies smaller than or equal to 3 GHz, n=0, 1. For carrier frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1, 2, 3.
-	Case B - 30 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {4, 8, 16, 20} + 28*n. For carrier frequencies smaller than or equal to 3 GHz, n=0. For carrier frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1.
-	Case C - 30 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {2, 8} + 14*n. For carrier frequencies smaller than or equal to 3 GHz, n=0, 1. For carrier frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1, 2, 3.
-	Case D - 120 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {4, 8, 16, 20} + 28*n. For carrier frequencies larger than 6 GHz, n=0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18.
-	Case E - 240 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {8, 12, 16, 20, 32, 36, 40, 44} + 56*n. For carrier frequencies larger than 6 GHz, n=0, 1, 2, 3, 5, 6, 7, 8.
Which case(s) of Case A through E to be used on a carrier depends on frequency band(s) which is given by section of 5.4.3.3 of [8-1, TS 38.101-1] and [8-2, TS 38.101-2], and is the same case for all SS/PBCH blocks on a carrier.

Agreements:
· To adopt the following TP to 38.212, Section 7.1.1:

Generate the following additional timing related PBCH payload bits , where:

-	 are the 4th, 3rd, 2nd, and 1st LSB of SFN, respectively;


-	 is the half radio frame bit ;

-	if 

 are the 6th, 5th, and 4th bits of SS/PBCH block index, respectively.
else



 is the MSB of as defined in Subclause 7.4.3.1 of [4, TS 38.211].

      	 are reserved.
end if
Agreements:
· The working assumption made in RAN1 AdHoc#1 on OFDM signal generation is confirmed

Agreements:
· In initial cell selection and idle mode, the UE may assume that the EPRE offset between PDCCH DMRS and SSS in the QCL’ed SSB is in the range [X, Y]dB when PDDCH with CRC scrambled by SI-RNTI, P-RNTI and RA-RNTI
· FFS: value of X and Y and dependence on numerology
· |X| & Y are no more than 12
Conclusion:
· It is RAN1’s understanding that the f0 does not have to be on the channel raster nor the center of the RF filter

Agreements: (RRC update)
· From RAN1 perspective, the signalling of M in RMSI with parameter frequencyOffsetSSB is not necessary in Rel-15

Agreements:
· Confirm working assumption on signalling tables for indication of cell-defining SSB

Agreements:
· Confirm working assumption on step size X=1 (for cell-defining SSB)
Agreements:
· To adopt the following TP to 38.213, Section 13:





If a UE detects a first SS/PBCH block and determines that a control resource set for Type0-PDCCH common search space is not present, and for  for FR1 or for  for FR2, the UE determines the nearest (in the corresponding frequency direction) global synchronization channel number (GSCN) of a second SS/PBCH block having a control resource set for an associated Type0-PDCCH common search space as .  is the GSCN of the first SS/PBCH block and  is a GSCN offset provided by Table 13-16 for FR1 and Table 13-17 for FR2. 

Agreements:
· To adopt the following TP for 7.4.1.4.1 of 38.211


The UE shall assume the reference-signal sequence  for an SS/PBCH block is defined by



where  is given by clause 5.2. The scrambling sequence generator shall be initialized at the start of each SS/PBCH block occasion with 




where






-	for, ,  is the number of the half-frame in which the PBCH is transmitted in a frame with  for the first half-frame in the frame and  for the second half-frame in the frame, and  is the two least significant bits of the SS/PBCH block index as defined in [5, TS 38.213]





-	for  or ,  and  is the three least significant bits of the SS/PBCH block index as defined in [5, TS 38.213]

with  being the maximum number of SS/PBCH beams in an SS/PBCH period for a particular band as given by [38.104]. 

Agreements:
· To adopt the following TP of 38.213, Section 13:

Table 13-1: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {15, 15} kHz for frequency bands with minimum channel bandwidth 5 MHz
...
Table 13-2: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {15, 30} kHz for frequency bands with minimum channel bandwidth 5 MHz
...
Table 13-3: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 15} kHz for frequency bands with minimum channel bandwidth 5 MHz or 10 MHz
...
Table 13-4: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 30} kHz for frequency bands with minimum channel bandwidth 5 MHz or 10 MHz
...
Table 13-5: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 15} kHz for frequency bands with minimum channel bandwidth 40MHz
...
Table 13-6: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 30} kHz for frequency bands with minimum channel bandwidth 40MHz

Conclusion:
· Editor to make updates regarding the wording of “subcarrier k” in 38.211 when necessary and applicable.

Agreements:
· For {SSB SCS, PDCCH SCS} = {240, 120} kHz, remove the configurations with [image: ]=2 for Pattern 2 in Table 13-10 in TS 38.213.

================== Start of Test Proposal (TS 38.213) =================

Table 13-10: Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {240, 120} kHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1
	48
	1
	0

	1
	1
	48
	1
	8

	2
	1
	48
	2
	0

	3
	1
	48
	2
	8

	4
	2
	24 
	1
	-41 if condition A 
-42 if condition B

	5
	2
	24 
	1
	25 

	6
	2
	24 
	2
	-41 if condition A 
-42 if condition B

	7
	2
	24 
	2
	25

	8
	2
	48
	1
	-41 if condition A 
-42 if condition B

	9
	2
	48
	1
	49

	10
	2
	48
	2
	-41 if condition A 
-42 if condition B

	11
	2
	48
	2
	49

	4
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved




================== END of Test Proposal (TS 38.213) =================

R1-1805676 is approved. Final LS is in R1-1805712

Agreements:
· Regarding the questions in LS R1-1803586:
· 1st question: whether NR can support approximately 1700 bits RMSI in one TB in all cases.
· Answer: 
· Yes, NR can support RMSI size of approximately 1700 bits in one TB for both FR1 and FR2 with an appropriate RMSI configuration. RAN1 agrees that max TBS of 2976 bits is supported for PDSCH by SI-RNTI from physical layer perspective.
· 2nd question: If necessary, whether L1 parameters size in RMSI can be reduced.
· Answer:  Since the answer to the 1st question is yes, RAN1 sees no urgency to reduce L1 parameters size in RMSI. However, RAN1 is considering the possibility of doing so and will update RAN2 upon new progress.
· To send the reply LS in R1-1805617, which is approved and final LS in R1-1805653

Agreements:
· Update the WA (remains as WA) on FR1 configuration Table 6.3.3.2-3 in 38.211 section 6.3.3.2, with the following update for configuration index 166 for format B4:

Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum.
	PRACH
Configuration 
Index
	Preamble format
	[image: ]
	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	[image: ],
number of time-domain PRACH occasions within a RACH slot
	[image: ],
PRACH duration

	
	
	[image: ]
	[image: ]
	
	
	
	
	

	166
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
3,4,8,9
	0
	2
	1
	12



Agreements:
· Replace the previous working assumption (remains WA) for FR2 RACH configuration table, with the following table. 
· The ones in yellow background are not final
· Note: RACH configuration indexing will be up to editor to update.
=============== Text proposal for 38.211, section 6.3.3 =============================
Table 6.3.3.2-4: Random access configurations for FR2 and unpaired spectrum.
	PRACH
Config. 
Index
	Preamble format
	[image: ]
	Slot number
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	[image: ],
number of time-domain PRACH occasions within a RACH slot
	[image: ],
PRACH duration

	
	
	[image: ]
	[image: ]
	
	
	
	
	

	0
	A1
	1
	0
	4,9,14,19,24,29,34,39
	0
	1
	6
	2

	1
	A1
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	3
	2

	2
	A1
	1
	0
	9,19,29,39
	0
	2 
	6
	2

	3
	A1
	1
	0
	24,29,34,39
	7
	1
	3
	2

	4
	A1
	1
	0
	17,19,37,39
	0
	1
	6
	2

	5
	A1
	1
	0
	19,39
	7
	1
	3
	2

	6
	A1
	1
	0
	9,19,29,39
	7
	2
	3
	2

	7
	A1
	1
	0
	0,1,2,…,39
	7
	1
	3
	2

	8
	A1
	1
	0
	23,27,31,35,39
	0
	1
	6
	2

	9
	A1
	1
	0
	23,27,31,35,39
	7
	1
	3
	2

	10
	A1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	6
	2

	11
	A1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	3
	2

	12
	A1
	1
	0
	1,3,5,7,…,37,39
	0
	1
	6
	2

	13
	A1
	1
	0
	3,5,7
	0
	1
	6
	2

	14
	A1
	1
	0
	3,5,7,9,11,13
	7
	1
	3
	2

	15
	A1
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	6
	2

	16
	A1
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	6 
	2

	17
	A1
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	6
	2

	18
	A1
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	6 
	2

	19
	A1
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	6
	2

	20
	A1
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	6
	2

	21
	A1
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	6
	2

	22
	A1
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	6
	2

	23
	A1
	1
	0
	7,15,23,31,39
	0
	1
	6
	2

	24
	A1
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	6
	2

	25
	A1
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	6
	2

	26
	A1
	1
	0
	13,14,15, 29,30,31,37,38,39
	7
	2
	3
	2

	27
	A1
	8
	1,2
	9,19,29,39
	0
	2
	6
	2

	28
	A1
	2
	1
	7,15,23,31,39
	0
	2
	6
	2

	0
	A2
	1
	0
	4,9,14,19,24,29,34,39
	0
	1
	3
	4

	1
	A2
	1
	0
	4,9,14,19,24,29,34,39
	5
	1
	2
	4

	2
	A2
	1
	0
	9,19,29,39
	0
	2 
	3
	4

	3
	A2
	1
	0
	24,29,34,39
	5
	1
	2
	4

	4
	A2
	1
	0
	17,19,37,39
	0
	1
	3
	4

	5
	A2
	1
	0
	19,39
	5
	1
	2
	4

	6
	A2
	1
	0
	9,19,29,39
	5
	2
	2
	4

	7
	A2
	1
	0
	0,1,2,…,39
	5
	1
	2
	4

	8
	A2
	1
	0
	23,27,31,35,39
	0
	1
	3
	4

	9
	A2
	1
	0
	23,27,31,35,39
	5
	1
	2
	4

	10
	A2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3
	4

	11
	A2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	5
	1
	2
	4

	12
	A2
	1
	0
	1,3,5,7,…,37,39
	0
	1
	3
	4

	13
	A2
	1
	0
	3,5,7
	0
	1
	3
	4

	14
	A2
	1
	0
	3,5,7,9,11,13
	5
	1
	2
	4

	15
	A2
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	3
	4

	16
	A2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	3
	4

	17
	A2
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	3
	4

	18
	A2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3 
	4

	19
	A2
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	3
	4

	20
	A2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3
	4

	21
	A2
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	3
	4

	22
	A2
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	3
	4

	23
	A2
	1
	0
	7,15,23,31,39
	0
	1
	3
	4

	24
	A2
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	3
	4

	25
	A2
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	3
	4

	26
	A2
	1
	0
	13,14,15, 29,30,31,37,38,39
	5
	2
	2
	4

	27
	A2
	8
	1,2
	9,19,29,39
	0
	2
	3
	4

	28
	A2
	2
	1
	7,15,23,31,39
	0
	2
	3
	4

	0
	A3
	1
	0
	4,9,14,19,24,29,34,39
	0
	1
	2
	6

	1
	A3
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	1
	6

	2
	A3
	1
	0
	9,19,29,39
	0
	2 
	2
	6

	3
	A3
	1
	0
	24,29,34,39
	7
	1
	1
	6

	4
	A3
	1
	0
	17,19,37,39
	0
	1
	2
	6

	5
	A3
	1
	0
	19,39
	7
	1
	1
	6

	6
	A3
	1
	0
	9,19,29,39
	7
	2
	1
	6

	7
	A3
	1
	0
	0,1,2,…,39
	7
	1
	1
	6

	8
	A3
	1
	0
	23,27,31,35,39
	0
	1
	2
	6

	9
	A3
	1
	0
	23,27,31,35,39
	7
	1
	1
	6

	10
	A3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

	11
	A3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1
	6

	12
	A3
	1
	0
	1,3,5,7,…,37,39
	0
	1
	2
	6

	13
	A3
	1
	0
	3,5,7
	0
	1
	2
	6

	14
	A3
	1
	0
	3,5,7,9,11,13
	7
	1
	1
	6

	15
	A3
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	16
	A3
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	2
	6

	17
	A3
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	18
	A3
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

	19
	A3
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	20
	A3
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

	21
	A3
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	22
	A3
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

	23
	A3
	1
	0
	7,15,23,31,39
	0
	1
	2
	6

	24
	A3
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	2
	6

	25
	A3
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	2
	6

	26
	A3
	1
	0
	13,14,15, 29,30,31,37,38,39
	7
	2
	1
	6

	27
	A3
	8
	1,2
	9,19,29,39
	0
	2
	2
	6

	CMCC
	A3
	1
	0
	7,15,23,31,39 or 9,11,13
	2
	1
	2
	6

	0
	B1
	1
	0
	4,9,14,19,24,29,34,39
	2
	1
	6 
	2

	1
	B1
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	3
	2

	2
	B1
	1
	0
	9,19,29,39
	2
	2 
	6
	2

	3
	B1
	1
	0
	24,29,34,39
	8
	1
	3
	2

	4
	B1
	1
	0
	17,19,37,39
	2
	1
	6
	2

	5
	B1
	1
	0
	19,39
	8
	1
	3
	2

	6
	B1
	1
	0
	9,19,29,39
	8
	2
	3
	2

	7
	B1
	1
	0
	0,1,2,…,39
	8
	1
	3
	2

	8
	B1
	1
	0
	23,27,31,35,39
	2
	1
	6
	2

	9
	B1
	1
	0
	23,27,31,35,39
	8
	1
	3
	2

	10
	B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

	11
	B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3
	2

	12
	B1
	1
	0
	1,3,5,7,…,37,39
	2
	1
	6
	2

	13
	B1
	1
	0
	3,5,7
	2
	1
	6
	2

	14
	B1
	1
	0
	3,5,7,9,11,13
	8
	1
	3
	2

	15
	B1
	16
	1
	4,9,14,19,24,29,34,39
	2
	2
	6
	2

	16
	B1
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2 
	1
	6 
	2

	17
	B1
	8
	1
	4,9,14,19,24,29,34,39
	2
	2
	6
	2

	18
	B1
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6 
	2

	19
	B1
	4
	1
	4,9,14,19,24,29,34,39
	2
	2
	6
	2

	20
	B1
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

	21
	B1
	2
	1
	4,9,14,19,24,29,34,39
	2
	2
	6
	2

	22
	B1
	2
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

	23
	B1
	1
	0
	7,15,23,31,39
	2
	1
	6
	2

	24
	B1
	4
	1
	4,9,14,19,24,29,34,39
	2
	1
	6
	2

	25
	B1
	2
	1
	4,9,14,19,24,29,34,39
	2
	1
	6
	2

	26
	B1
	1
	0
	13,14,15, 29,30,31,37,38,39
	8
	2
	3
	2

	27
	B1
	8
	1,2
	9,19,29,39
	2
	2
	6
	2

	
	
	
	
	
	
	
	
	

	0
	B4
	1
	0
	4,9,14,19,24,29,34,39
	0
	1 
	1
	12

	1
	B4
	1
	0
	4,9,14,19,24,29,34,39
	2
	1 or 2
	1
	12

	2
	B4
	1
	0
	9,19,29,39
	0
	2 
	1
	12

	3
	B4
	1
	0
	24,29,34,39
	2
	1
	1
	12

	4
	B4
	1
	0
	17,19,37,39
	0
	1
	1
	12

	5
	B4
	1
	0
	19,39
	2
	1 or 2
	1
	12

	6
	B4
	1
	0
	9,19,29,39
	2
	2
	1
	12

	7
	B4
	1
	0
	0,1,2,…,39
	2
	1
	1
	12

	8
	B4
	1
	0
	23,27,31,35,39
	0
	1
	1
	12

	9
	B4
	1
	0
	23,27,31,35,39
	2
	1 or 2
	1
	12

	10
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12

	11
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1 or 2
	1
	12

	12
	B4
	1
	0
	1,3,5,7,…,37,39
	0
	1
	1
	12

	13
	B4
	1
	0
	3,5,7
	0
	1
	1
	12

	14
	B4
	1
	0
	3,5,7,9,11,13
	2
	1
	1
	12

	15
	B4
	16
	1,2
	4,9,14,19,24,29,34,39
	0
	2
	1
	12

	FO
	B4
	16
	1,2
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	1
	12

	17
	B4
	8
	1,2
	4,9,14,19,24,29,34,39
	0
	2
	1
	12

	18
	B4
	8
	1,2
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12

	19
	B4
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	1
	12

	20
	B4
	4
	1,2
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12

	21
	B4
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	1
	12

	22
	B4
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	1
	12

	23
	B4
	1
	0
	7,15,23,31,39
	0
	1 or 2
	1
	12

	24
	B4
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	1
	12

	25
	B4
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	1
	12

	26
	B4
	1
	0
	13,14,15, 29,30,31,37,38,39
	2
	2
	1
	12

	27
	B4
	8
	1,2
	9,19,29,39
	0
	2
	1
	12

	28
	B4
	2
	1
	7,15,23,31,39
	2
	2
	1
	12

	0
	C0
	1
	0
	4,9,14,19,24,29,34,39
	0
	1
	7
	2

	1
	C0
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	3
	2

	2
	C0
	1
	0
	9,19,29,39
	0
	2 
	7
	2

	3
	C0
	1
	0
	24,29,34,39
	8
	1
	3
	2

	4
	C0
	1
	0
	17,19,37,39
	0
	1
	7
	2

	5
	C0
	1
	0
	19,39
	8
	1
	3
	2

	6
	C0
	1
	0
	9,19,29,39
	8
	2
	3
	2

	7
	C0
	1
	0
	0,1,2,…,39
	8
	1
	3
	2

	8
	C0
	1
	0
	23,27,31,35,39
	0
	1
	7
	2

	9
	C0
	1
	0
	23,27,31,35,39
	8
	1
	3
	2

	10
	C0
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2

	11
	C0
	1
	0
	3,7,11,15,19,23,27,31,35,39
	8
	1
	3
	2

	12
	C0
	1
	0
	1,3,5,7,…,37,39
	0
	1
	7
	2

	13
	C0
	1
	0
	3,5,7
	0
	1
	7
	2

	14
	C0
	1
	0
	3,5,7,9,11,13
	8
	1
	3
	2

	15
	C0
	16
	1
	4,9,14,19,24,29,34,39
	0
	1 or 2
	7
	2

	EF
	C0
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	7
	2

	17
	C0
	8
	1
	4,9,14,19,24,29,34,39
	0
	1 or 2
	7
	2

	18
	C0
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2

	19
	C0
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2

	20
	C0
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2

	21
	C0
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2

	22
	C0
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	7
	2

	23
	C0
	1
	0
	7,15,23,31,39
	0
	1
	7
	2

	24
	C0
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	7
	2

	25
	C0
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	7
	2

	26
	C0
	1
	0
	13,14,15, 29,30,31,37,38,39
	8
	2
	3
	2

	27
	C0
	8
	1,2
	9,19,29,39
	0
	2
	7
	2

	28
	C0
	2
	1
	7,15,23,31,39
	0
	2
	7
	2

	0
	C2
	1
	0
	4,9,14,19,24,29,34,39
	2
	1 
	2
	6

	1
	C2
	1
	0
	4,9,14,19,24,29,34,39
	7
	1 or 2
	1
	6

	2
	C2
	1
	0
	9,19,29,39
	2
	2 
	2
	6

	3
	C2
	1
	0
	24,29,34,39
	7
	1
	1
	6

	4
	C2
	1
	0
	17,19,37,39
	0
	1
	2
	6

	5
	C2
	1
	0
	19,39
	2
	1
	2
	6

	6
	C2
	1
	0
	9,19,29,39
	7
	2
	1
	6

	7
	C2
	1
	0
	0,1,2,…,39
	7
	1
	1
	6

	JF
	C2
	1
	0
	23,27,31,35,39
	0
	1
	2
	6

	9
	C2
	1
	0
	23,27,31,35,39
	7
	1 or 2
	1
	6

	10
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

	11
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1 or 2
	1
	6

	12
	C2
	1
	0
	1,3,5,7,…,37,39
	0
	1
	2
	6

	13
	C2
	1
	0
	3,5,7
	0
	1
	2
	6

	14
	C2
	1
	0
	3,5,7,9,11,13
	7
	1
	1
	6

	15
	C2
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	16
	C2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	0 
	1
	2
	6

	17
	C2
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	18
	C2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

	19
	C2
	4
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	20
	C2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

	21
	C2
	2
	1
	4,9,14,19,24,29,34,39
	0
	2
	2
	6

	22
	C2
	2
	1
	3,7,11,15,19,23,27,31,35,39
	0
	1
	2
	6

	23
	C2
	1
	0
	7,15,23,31,39
	2
	1 or 2
	2
	6

	24
	C2
	4
	1
	4,9,14,19,24,29,34,39
	0
	1
	2
	6

	25
	C2
	2
	1
	4,9,14,19,24,29,34,39
	0
	1
	2
	6

	26
	C2
	1
	0
	13,14,15, 29,30,31,37,38,39
	7
	2
	1
	6

	27
	C2
	8
	1,2
	9,19,29,39
	0
	2
	2
	6

	28
	C2
	2
	1
	7,15,23,31,39
	2
	2
	2
	6

	0
	A1/B1
	1
	0
	4,9,14,19,24,29,34,39
	2
	1
	6
	2

	HK
	A1/B1
	1
	0
	4,9,14,19,24,29,34,39
	8
	1
	3
	2

	2
	A1/B1
	1
	0
	9,19,29,39
	2
	2
	6
	2

	3
	A1/B1
	1
	0
	9,19,29,39
	8
	1
	3
	2

	4
	A1/B1
	1
	0
	17,19,37,39
	2
	1
	6
	2

	5
	A1/B1
	1
	0
	19,39
	8
	1
	3
	2

	6
	A1/B1
	1
	0
	23,27,31,35,39
	2
	1
	6
	2

	7
	A1/B1
	1
	0
	23,27,31,35,39
	8
	1
	3
	2

	8
	A1/B1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

	9
	A1/B1
	1
	0
	1,3,5,7,…,37,39
	2
	1
	6
	2

	10
	A1/B1
	1
	0
	7,15,23,31,39
	2
	1
	6
	2

	11
	A1/B1
	2
	1
	4,9,14,19,24,29,34,39
	2
	1
	6
	2

	12
	A1/B1
	4
	1
	4,9,14,19,24,29,34,39
	2
	1
	6
	2

	13
	A1/B1
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

	14
	A1/B1
	8
	1
	4,9,14,19,24,29,34,39
	2
	1
	6
	2

	15
	A1/B1
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

	16
	A1/B1
	16
	1
	4,9,14,19,24,29,34,39
	2
	1
	6
	2

	17
	A1/B1
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	6
	2

	
	
	
	
	
	
	
	
	

	0
	A2/B2
	1
	0
	4,9,14,19,24,29,34,39
	2
	1
	3
	4

	1
	A2/B2
	1
	0
	4,9,14,19,24,29,34,39
	6
	1
	2
	4

	2
	A2/B2
	1
	0
	9,19,29,39
	2
	2
	3
	4

	3
	A2/B2
	1
	0
	9,19,29,39
	6
	1
	2
	4

	4
	A2/B2
	1
	0
	17,19,37,39
	2
	1
	3
	4

	5
	A2/B2
	1
	0
	19,39
	6
	1
	2
	4

	6
	A2/B2
	1
	0
	23,27,31,35,39
	2
	1
	3
	4

	7
	A2/B2
	1
	0
	23,27,31,35,39
	6
	1
	2
	4

	8
	A2/B2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	3
	4

	9
	A2/B2
	1
	0
	1,3,5,7,…,37,39
	2
	1
	3
	4

	10
	A2/B2
	1
	0
	7,15,23,31,39
	2
	1
	3
	4

	11
	A2/B2
	2
	1
	4,9,14,19,24,29,34,39
	2
	1
	3
	4

	12
	A2/B2
	4
	1
	4,9,14,19,24,29,34,39
	2
	1
	3
	4

	13
	A2/B2
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	3
	4

	14
	A2/B2
	8
	1
	4,9,14,19,24,29,34,39
	2
	1
	3
	4

	15
	A2/B2
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	3
	4

	16
	A2/B2
	16
	1
	4,9,14,19,24,29,34,39
	2
	1
	3
	4

	17
	A2/B2
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	3
	4

	
	
	
	
	
	
	
	
	

	0
	A3/B3
	1
	0
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	1
	A3/B3
	1
	0
	4,9,14,19,24,29,34,39
	2
	2
	2
	6

	2
	A3/B3
	1
	0
	9,19,29,39
	2
	2
	2
	6

	3
	A3/B3
	1
	0
	9,19,29,39
	2
	1
	2
	6

	4
	A3/B3
	1
	0
	17,19,37,39
	2
	1
	2
	6

	5
	A3/B3
	1
	0
	19,39
	2
	1
	2
	6

	6
	A3/B3
	1
	0
	23,27,31,35,39
	2
	1
	2
	6

	7
	A3/B3
	1
	0
	23,27,31,35,39
	2
	2
	2
	6

	8
	A3/B3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6

	9
	A3/B3
	1
	0
	1,3,5,7,…,37,39
	2
	1
	2
	6

	10
	A3/B3
	1
	0
	7,15,23,31,39
	2
	1
	2
	6

	11
	A3/B3
	2
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	12
	A3/B3
	4
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	13
	A3/B3
	4
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6

	14
	A3/B3
	8
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	15
	A3/B3
	8
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6

	16
	A3/B3
	16
	1
	4,9,14,19,24,29,34,39
	2
	1
	2
	6

	17
	A3/B3
	16
	1
	3,7,11,15,19,23,27,31,35,39
	2
	1
	2
	6



=============== End Text proposal for 38.211, section 6.3.3 =============================
Agreements:
· To adopt the following TP to 6.3.3.1 of 38.211




There are 64 preambles defined in each time-frequency PRACH occasion, enumerated in increasing order of first increasing cyclic shift  of a logical root sequence, and then in increasing order of the logical root sequence index, starting with the index obtained from the higher-layer parameter PRACHRootSequenceIndex. Additional preamble sequences, in case 64 preambles cannot be generated from a single root Zadoff-Chu sequence, are obtained from the root sequences with the consecutive logical indexes until all the 64 sequences are found. The logical root sequence order is cyclic: the logical index 0 is consecutive to 837 when  and is consecutive to 137 when . The sequence number  is obtained from the logical root sequence index according to Tables 6.3.3.1-3 and 6.3.3.1-4.

Agreements:
· For both FR1 and FR2, the previous working assumption is replaced with the following working assumption 
· Note: The value with yellow background is not final
· For the Semi-static UL/DL configuration in RMSI, only PRACH occasions within the UL part and X part are valid as long as it does not precede or collide with an SSB in the RACH slot, and it is more than at least N symbols after DL part and/or the last symbol of an SSB.
· N = 0 for Msg1 SCS = 1.25kHz, 5kHz 
· N = 2 for Msg1 SCS = 15kHz
· N = 2 for Msg1 SCS = 30kHz
· N = 2 for Msg1 SCS = 60kHz 
· N = 2 or 3 for Msg1 SCS = 120kHz
· Note for format B4, N = 0 irrespectively of Msg1 SCS
· UE is not expected to receive DL signals during any valid RACH occasion
· The SSB to RO association pattern period shall repeat at most every 160 ms
· If there are leftover ROs after an integer number of SSB to RO association period(s) within the SSB to RO association pattern period. Those leftover ROs are invalid. 
· Note: In the UL/DL semi-static configuration, 0 UL slots and 0 UL symbols can be configured
· FFS how to handle the gap necessary in between SS/PBCH block or DL part and PRACH tx

Agreements:
· Confirm the following working assumption:
· Minimum time gap between the end of PDSCH for Msg4 and the start of HARQ-ACK equals to the duration of N1 + L2.
· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· L2=500 usec refers to the MAC layer processing time
· Note: the reason for working assumption is due to potential concern over satisfying ITU requirement (to be checked) 

Agreements:
· For the parameter new, new =250us

Agreements:
Modify the previous agreement with following updates:
· For PDCCH ordered CFRA, the minimum timing gap between PDCCH order reception and Msg1 transmission is 
· N2+BWPSwitching+ Delay, 
· If BWP switching is not required, BWPSwitching=0; otherwise, BWPSwitching is up to RAN4
· N2 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· N2 is dependent on the SCS of Msg1
· Working assumption: For Msg1 with 1.25 kHz or 5 kHz SCS, calculation of N2 uses 15 kHz SCS.
· Delay includes at least MAC layer delay in initializing PRACH
· Value of Delay is FFS (to be decided in RAN1) Delay = 250 us for FR2, Delay = 500 us for FR1

Agreements:
UE does not simultaneously transmit PRACH and PUSCH/PUCCH/SRS in, at least, single CC and in intra-band CA, during any of the following scenarios:
· Same slot 
· When the gap between the end of PRACH (PUSCH/PUCCH/SRS) and the start of PUSCH/PUCCH/SRS (PRACH) is less than N symbols
· N = 2 for 15 kHz and 30 kHz SCS. 
· N = 4 for 60 kHz and 120 kHz SCS.
· Working assumption: Reference SCS for determining N is the SCS for UL BWP.
· FFS: inter-band CA.
· Transmission of PRACH or SR (on PUCCH) if any, is up to UE implementation.
To draft reply LS based on the above agreements in R1-1805713, which is approved, final LS in R1-1805759

Agreements:
· To adopt the following TP to 8.1 of 38.213:
[…] The UE is provided a number of contention based preambles per SS/PBCH block per PRACH occasion by the value of higher layer parameter cb-preamblePerSSB and the UE determines a total number of preambles per SSB per PRACH occasion as the multiple of the value of SSB-perRACH-Occasion and the value of cb-preamblePerSSB.

Agreements:
· For the case that N SSBs are associated with one RACH occasion, where N >= 1, the subset of cb-preamblePerSSB consecutive CBRA preambles associated with SSB i (i=0, …, N-1) starts from preamble index i*(64/N).  

Working assumption:
[bookmark: _Hlk511886682]For a TA command in MAC-CE received on slot n, the corresponding adjustment of the uplink transmission timing shall apply from the beginning of slot n+k where k-1 is equal to ceil((duration of N1 + L2 + duration of N2 + TA_max)/slot_duration) and where
· N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1
· N2 also refers to the value determined in control session with UE capability #1
· L2 refers to the MAC processing latency and is equal to 0.5 msec.
· TA_max is equal to the maximum timing advance value that the 12 bit TA command can provide with respect to the UL SCS
· Note: Spec captures the value k for different SCS
· UE is not expected that UL transmissions in the same slot shall apply different TA values.
· If this happens, it is up to UE’s implementation.
•	FFS: the reference SCS of slot n+k and the time duration of (k-1) slots when UL and DL have different SCSs.  
Agreements:
· The parameter cb-preamblePerSSB indicates the number of CBRA preambles per SSB per RACH occasion.

Agreements:
Change the previous working assumption:
· Time period for SSB to RO association is multiple of PRACH configuration periods
· The number of multiple PRACH configuration periods in the time period is the smallest value in the set {1, 2, 4} such that the number is
≥ Actually transmitted SSBs / SSBs that can be mapped to one PRACH config period
· The time period starts from frame 0

And replace it with the following:
· Time period for SSB to RO association is multiple of PRACH configuration periods
· The number of multiple PRACH configuration periods in the time period is the smallest value in the set determined by the RACH configuration period from following table such that the number is
≥ Actually transmitted SSBs / SSBs that can be mapped to one PRACH config period  such that all actually transmitted SSBs can be mapped, at least once, to the ROs within the time period.
· The time period starts from frame 0

	RACH configuration period (ms)
	Mapping period set (# of RACH configuration period )

	10
	{1，2，4，8，16}

	20
	{1，2，4，8}

	40
	{1，2，4}

	80
	{1，2}

	160
	{1}




Agreements:
Update the previous agreement on Msg1 retransmission as follows:
· If a received Msg2 does not contain a response to the transmitted preamble sequence, or no RAR is received by the end of the RAR window, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence after no later than the duration of N1 + new + L2.
· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· new = 250 us
· L2=500 usec refers to the MAC layer processing time
· Note: UE is not mandated to measure each SSB prior to every Msg1 retransmission

Agreements:
Update the previous agreement in the following way:
· From UE perspective, minimum time gap between Msg2 over-the-air reception and Msg3 transmission if Msg2 and Msg3 have the same SCS
· Duration of N1 + duration of N2 + L2 + N_TA + TA 
· N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1
· N2 also refers to the value determined in control session with UE capability #1
· TA is equal to the maximum timing advance value that the 12 bit TA command can provide with respect to the SCS of Msg3
· L2 refers to the MAC processing latency and it does not depend on subcarrier spacing
· L2=500us as a working assumption
· Note: If Msg2 and Msg3 have different SCS, value of N1 and N2 will refer to the ones determined in control session.
· Note: If Msg2 and Msg3 have different SCS, value of N1 and N2 – in terms of absolute time - are determined by lower SCS between Msg2 and Msg3
· Note: Network schedules Msg3 while ensuring the minimum time gap and considering the TA command conveyed in Msg2
LS R1-1805657  is agreed

Agreements:
· PDCCH order for RACH procedure includes the following fields:
· Random Access Preamble index – 6 bits. Indicating which Random access preamble to use in case of contention-free random access procedure, or the value 000000 in case of contention-based random access procedure
· For CFRA only:
· FFS BWP index. Indicating which BWP to transmit the Random access preamble on
· SUL indicator – 1 bit. Indicating whether to transmit the Random access preamble on SUL or normal uplink carrier
· SSB index - 6 bits are used to indicate an SSB index, which, in turn, identifies a group of RACH occasions
· RACH occasion index - 3 bits are used to indicate the relative RACH occasion index that corresponds to the indicated SSB index identified group of RACH occasions

Agreements:
· To adopt the following TP for 38.215
	Definition
	CSI reference signal received power (CSI-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry CSI reference signals configured for RSRP measurements within the considered measurement frequency bandwidth in the configured CSI-RS occasions.

For CSI-RSRP determination CSI reference signals transmitted on antenna port 3000 or antenna ports 3000, 3001 according to 3GPP TS 38.211 [4] shall be used. If CSI-RSRP is used for L1-RSRP, CSI reference signals transmitted on antenna ports 3000, 3001 can be used for CSI-RSRP determination. 

For frequency range 1, the reference point for the CSI-RSRP shall be the antenna connector of the UE. For frequency range 2, CSI-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported CSI-RSRP value shall not be lower than the corresponding CSI-RSRP of any of the individual receiver branches.

	Applicable for
	If CSI-RSRP is used for L1-RSRP,
RRC_CONNECTED intra-frequency.

Otherwise,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



Agreements:
Send an LS to RAN4 – R1-1805649, which is approved with final LS in R1-1805760
· RAN1 has discussed following proposals regarding Rx beam selection for RRM measurements in the context of requiring the UE to provide more stable measurements and request that RAN4 take the discussion into account in their work.
· Measurement to be reported is the best among the measurements based on each RX beam in the selected set
· Measurement to be reported shall be greater than average of measurements based on each RX beam in the selected set
· The selection of Rx beam set to perform measurement on carrier is left to the UE implementation with the limitation that the same Rx beam set is used to measure the same carrier
· RAN1 believes the selection and/or definition of the Rx beam for measurement should be determined by RAN4, and have not concluded on a specific proposal.
· The following are related agreement from RAN1 2017 Adhoc #3:

	Agreements:
· For a SS-RSRQ measurement, the same RX beam shall be applied between RSSI measurement and RSRP measurement
· For a CSI-RSRQ measurement, the same RX beam shall be applied between RSSI measurement and RSRP measurement
· It is up to UE implementation how to select a set of RX beams to perform RRM measurement on a carrier
· Different sets of RX beams can be used in measurements based on different measurement objects
· Same set of RX beams shall be used in measurement of each TX beam based on a measurement object
· FFS
· Alt.1: Measurement to be reported shall be greater than average of measurements based on each RX beam in the selected set
· Alt.2: Measurement to be reported shall be the best among measurements based on each RX beam in the selected set
· Other alternatives are not precluded



Agreements:
· NR does not support different measurement BWs for SS-RSRP and SS-RSSI for Rel-15.

Agreements:
· For reception of SSB for the target PSCell, frequency indication will be required for SSB not on the synchronization signal raster.
· Send LS to RAN2 (R1-1805651, which is approved and final LS in R1-1805717) and ask RAN2 to provide feedback if any

Conclusion:
· It is up to RAN4 to define associated UE behavior in context of reception of PUSCH/PDSCH during measurements of CSI-RS resource with same/different numerology with PUSCH/PDSCH.

Agreements:
· For intra-frequency measurement and if measurement gap is not configured, UE is not expected to measure the CSI-RS resources outside the active DL BWP. 

Conclusion:
· It is RAN1’s understandings that UE, which does not support simultaneous reception of multiple numerologies, requires measurement gap configuration in order to perform measurements of the CSI-RS for L3 mobility for intra-frequency measurements when the numerology of CSI-RS resource is different from the active DL BWP numerology.

Agreements:
· For FR1: support alt 1 with total maximum number of CSI-RS for L3 mobility as 64.
· For FR2: Support alt 2.
· Alt 1 & Alt 2
· Alt 1) NR supports configuration of mixture of CSI-RS resources with associated SSB and without associated SSB in the same measurement object (e.g. same carrier frequency)
· Alt 2) NR does not supports configuration of mixture of CSI-RS resources with associated SSB and without associated SSB in the same measurement object (e.g. same carrier frequency)

Agreements:
· For intra-frequency measurements, SS-RSSI configured by higher layers is measured with timing reference from serving cell in the frequency layer.
· For inter-frequency measurements, SS-RSSI configured by higher layers is measured with timing reference from any one of the cells in the target frequency layer

Agreements:
· Send Reply LS to RAN2 and inform that agreement 5 of R1-1805264  is not aligned with RAN1 understanding and therefore should be reconsidered.
· It is RAN1 understanding that useServingCellTimingForSync parameter is only applicable for SSB based RRM measurements and should not be coupled with configuration of CSI-RS based RRM measurements. 
· Additionally, the configuration of SSB based RRM measurement should not be a condition for configuring CSI-RS based RRM measurement with associated SSB. 
· In case assocatedSSB is configured for CSI-RS based RRM measurement, frequency information of the SSB (to be associated with CSI-RS) is required. For example, ssbFrequency in MO.

The draft LS is approved with the updates of fixing the typo “assocated”, & “agreement 5 in R2-1804103”, final LS in R1-1805762

Agreements:
· To reply the LS from RAN2 in R1-1803577
Answer 1:
· The maximum number of BFD-RS(s) is 2 per BWP. 
· The maximum number of RLM-RS(s) and BFD-RS(s) should depend on whether same RS(s) is shared between RLM and BFD. The maximum number of unique RS(s), each RS using different set of resources, for both RLM-RS(s) and BFD-RS(s) are:
· X RS(s) per BWP for below 3 GHz,
· X=2(working assumption)
· Y RS(s) per BWP for above 3 GHz and below 6 GHz,
· Y=6 (working assumption)
· Z RS(s) per BWP for above 6 GHz,
· Z=8(working assumption)
· where maximum number of BFD-RS(s) is 2 RSs per BWP and maximum number of RLM-RS(s) is 2 RSs per BWP for below 3 GHz, 4 RSs per BWP for above 3 GHz and below 6 GHz, 8 RSs per BWP for above 6 GHz. 
· Please note that support of 8 RLM-RSs and 2 BFD-RS for above 6 GHz is feasible if the 2 BFD-RS are a subset of 8 RLM-RSs.

Answer 2:
· Yes. They can be completely orthogonal, depending on NW configuration.


Draft reply LS to x3577 in R1-1805718, which is approved with final LS in R1-1805761

Agreements:
· Further clarification of RAN2 agreement (will require additional physical layer text proposals):
· Working assumption: If the TCI-states refer to CSI-RS for tracking, it is up to UE to select a NZP-CSI-RS resource from the configured resources for CSI-RS for tracking for RLM
· FFS on the UE behavior when TCI-states indicate a combination of SSB, CSI-RS, and CSI-RS for tracking

Conclusion:
· It is RAN1 understanding that each CSI-RS resource can be configured with QCL-info independently, and in general UE may not assume that different reference signals have QCL relationship unless configured. No further clarification is needed on the QCL assumption for RLM-RSs.

Agreements:
· For TDD+FDD CA, in a TAG without PCell or PSCell, UE should adjust its uplink transmission timing of all SCells in the TAG using the largest TA offset value within the TAG


	MIMO

	Agreement
Text proposal for TS38.211 section 6.3.1.1
· 
 equals the higher-layer parameter Data-scrambling-Identity if configured and the RNTI equals the C-RNTI or CS-RNTI,
Agreement
Text proposal for TS38.211 section 7.3.1.1
· 
 equals the higher-layer parameter Data-scrambling-Identity if configured and the RNTI equals the C-RNTI or CS-RNTI

Agreement
Text proposal for Section 7.3.1.2.2 of 38.212
------------------------------------------- Start of Text Proposal -------------------------------------------
[bookmark: _Toc505960310][bookmark: _Toc508812085]7.3.1.2.2	Format 1_1
< Unchanged parts are omitted >

-	Antenna port(s) – 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports  shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4.
< Unchanged parts are omitted >

Agreement
For TB to CW mapping:
· 2-TB: TB1  CW0, TB2  CW1
· 1-TB: always mapped to CW0
Section 5.1.3.2 of TS38.214
In case the higher layer parameter Number-MCS-HARQ-DL-DCI indicates that two codeword transmission is enabled, then a transport block is disabled by DCI format 1_1 if IMCS=26 and if  for the corresponding transport block, otherwise the transport block is enabled.


For the PDSCH assigned by a PDCCH with DCI format 1_0/1_1 with CRC scrambled by C-RNTI, if the higher layer parameter MCS-Table-PDSCH is set to '256QAM' is configured and  , or the higher layer parameter MCS-Table-PDSCH is not set to '256QAM' configured and  , the UE shall, except if the transport block is disabled in DCI format 1_1, first determine the TBS as specified below:

Agreement
Adopt the following TP. 
[bookmark: OLE_LINK2]/************************* Start of Text Proposal for 38.212 **************************/
[bookmark: _Toc505960307][bookmark: _Toc508812082]7.3.1.1.2		Format 0_1




-	SRS resource indicator – or  bits, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter SRS-SetUse of value 'CodeBook' or 'NonCodeBook', and  is the maximum number of supported layers for the PUSCH.


-	 bits for non-codebook based PUSCH transmission according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter ulTxConfig = NonCodeBook, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter SRS-SetUse of value 'NonCodeBook';


-	 bits for codebook based PUSCH transmission according to Tables 7.3.1.1.2-32 if the higher layer parameter ulTxConfig = CodeBook, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter SRS-SetUse of value 'CodeBook'.
-	Precoding information and number of layers – number of bits determined by the following:
	-    0 bits if the higher layer parameter ulTxConfig = NonCodeBook;
-	0 bits for 1 antenna port and if the higher layer parameter ulTxConfig = Codebook;
-	4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters PUSCH-tp, ULmaxRank, and ULCodebookSubset;
-	2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters PUSCH-tp, ULmaxRank, and ULCodebookSubset;
-	2 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters ULmaxRank and ULCodebookSubset;
-	1 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters ULmaxRank and ULCodebookSubset.
-	Antenna ports – number of bits determined by the following
-	2 bits as defined by Tables 7.3.1.1.2-6, if PUSCH-tp=Enabled, UL-DMRS-config-type=1, and UL-DMRS-max-len=1;
-	4 bits as defined by Tables 7.3.1.1.2-7, if PUSCH-tp=Enabled, UL-DMRS-config-type=1, and UL-DMRS-max-len=2;
-	3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if PUSCH-tp=Disabled, UL-DMRS-config-type=1, and UL-DMRS-max-len=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter ulTxConfig = NonCodeBookSRS-SetUse = NonCodeBook and according to the Precoding information and number of layers field if the higher layer parameter ulTxConfig = CodeBookSRS-SetUse = CodeBook;
-	4 bits as defined by Tables 7.3.1.1.2-12/13/14/15, if PUSCH-tp=Disabled, UL-DMRS-config-type=1, and UL-DMRS-max-len=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter ulTxConfig = NonCodeBookSRS-SetUse = NonCodeBook and according to the Precoding information and number of layers field if the higher layer parameter ulTxConfig = CodeBookSRS-SetUse = CodeBook;
-	4 bits as defined by Tables 7.3.1.1.2-16/17/18/19, if PUSCH-tp=Disabled, UL-DMRS-config-type=2, and UL-DMRS-max-len=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter ulTxConfig = NonCodeBookSRS-SetUse = NonCodeBook and according to the Precoding information and number of layers field if the higher layer parameter ulTxConfig = CodeBookSRS-SetUse = CodeBook;
-	5 bits as defined by Tables 7.3.1.1.2-20/21/22/23, if PUSCH-tp=Disabled, UL-DMRS-config-type=2, and UL-DMRS-max-len=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter ulTxConfig = NonCodeBookSRS-SetUse = NonCodeBook and according to the Precoding information and number of layers field if the higher layer parameter ulTxConfig = CodeBookSRS-SetUse = CodeBook.
/************************* End of Text Proposal for 38.212 **************************/

Agreement 
Text alignment between section 6.1.2.3 of 38214 and the UL MIMO parts in section 6.1.1 in terminology.  Remove references to TPMI, TRI, etc, and use the DCI field names from 38.212 as section 6.1.2.3 does now. 38.214 editor to make necessary changes.

Agreement
Text proposal for TS38.214 Section 6.1.1.2
6.1.1.2	Non-Codebook based UL transmission
For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on the wideband SRI field from the DCI. The UE shall use one or multiple SRS resources for SRS transmission, where the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is being part of UE capability signalling Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter srsSetUse set to ‘nonCodebook’. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
For non-codebook based transmission, the UE can measure NZP CSI-RS resource to calculate the precoder used for the transmission of precoded SRS. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set.
-	If aperiodic SRS resource is configured, the [CSI-RS information in the same slot TBD] for UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) SRS-ResourceConfigId, CSI-RS resource ID NZP-CSI-RS-ResourceConfigID are higher layer configured by AperiodicSRS-ResourceTrigger. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the AP-CSI-RS resource and the first symbol of the AP-SRS transmission is less than 42 OFDM symbols. A UE may receive the SRI which shall be associated with the most recent SRS transmission. 
-	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter SRS-AssocCSIRS per set.

Agreement
When the UE is configured with AP-SRS and AP-CSI-RS associated with the AP-SRS for non-codebook based UL transmission, 
· Any of the TCI states in the scheduled CC should not be configured with QCL Type D.
· AP-CSI-RS is located in the same slot as the AP-SRS trigger/request.
· The presence of AP-CSI-RS is (implicitly) indicated via the SRS request field in the DCI.
· The QCL assumption for receiving the associated AP-CSI-RS for non-codebook-based transmission is up to UE implementation 
· Note: This does not preclude the use of the CSI request field to trigger this AP CSI-RS for DL CSI acquisition 

Agreement
In case UE is scheduled by DCI 1_0, the higher layer parameter prb-BundlingType is set to 'static', and when receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, 
· 
the value of  is fixed as 2 PRBs.

Agreement
Text Proposal for TS 38.214
5.1.2.3	Physical resource block (PRB) bundling 
< Unchanged parts are omitted >


A UE may assume that precoding granularity is  consecutive resource blocks in the frequency domain.  can be equal to one of the values among {2, 4, wideband}.



If  is determined as one of the values among {2, 4}, Precoding Resource Block Group (PRGs) partition the carrier bandwidth part i with  consecutive PRBs  can be equal to one of the values among {2, 4, wideband}. Actual number of consecutive PRBs in each PRG could be one or more.


 for each carrier bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType. When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, the UE shall assume that  is equal to 2 PRBs.

If  is determined as "wideband", the UE is not expected to be scheduled with non-contiguous resource allocation and the UE may assume that the same precoding is applied to the allocated resource.






When  is determined as one of the values among {2, 4}, the first PRG size is given by  and the last PRG size given by  if  , and the last PRG size is if .
The UE may assume the same precoding is applied for any downlink contiguous allocation of PRBs in a PRG partitioned above.
For PDSCH carrying SIB1 scheduled by PDCCH with CRC scrambled by SI-RNTI, PRG is partitioned from the lowest numbered resource block of the CORESET signalled in PBCH.



[bookmark: _Hlk508535469]When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI,  for each carrier bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType. When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, the UE shall assume that  is equal to 2 PRBs. In case UE is scheduled by DCI 1_0, the higher layer parameter prb-BundlingType is set to 'static', and when receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, the value of  is fixed as 2 PRBs.

If the higher layer parameter prb-BundlingType is set to 'dynamic', and the UE is scheduled a PDSCH with DCI format 1_0 scrambled with C-RNTI and CS-RNTI, then the UE shall assume that  is equal to 2 PRBs.



If the higher layer parameter prb-BundlingType is set to 'dynamic', the higher layer parameter bundleSizeSet1 and bundleSizeSet2 configures two sets of  values, the first set includes one or two  values among {2, 4, wideband}, and the second set includes one  value. The UE is not expected to be configured with (2, 4) in the first set.
If the PRB bundling size indicator signalled in DCI format 1_1 as defined in Subclause 7.3.1.2.2 of [2, TS 38.212]


-	is set to '0', the UE shall use the  value from the second set of PRG  values when receiving PDSCH scheduled by the same DCI. 


-	is set to '1' and one value is configured for the first set of  values, the UE shall use this  value when receiving PDSCH scheduled by the same DCI



-	is set to '1' and two values are configured for the first set of  values as ‘n2-wideband’ (corresponding to two  values 2 and wideband) or ‘n4-wideband’ (corresponding to two  values 4 and wideband), the UE shall use the value when receiving PDSCH scheduled by the same DCI as follows:



-	If the scheduled PRBs are contiguous and the size of the scheduled PRBs is larger than ,  is the same as the scheduled bandwidth, otherwise  is set to the remaining configured value of 2 or 4, respectively.

If the higher layer parameter prb-BundlingType is set to 'static', the  value is configured with the single value indicated by the higher layer parameter bundleSize. 

When a UE is configured with RBG = 2  for bandwidth part i  according to Section 5.1.2.2.1, or when a UE is configured with resource block bundle size of 2 for VRB to PRB mapping provided by the higher layer parameter VRB-to-PRB-interleaver for bandwidth part i, the UE is not expected to be configured with = 4.
< Unchanged parts are omitted >

Agreement
The following text proposal for TS38.212 section 7.3.1.2.2 Format 1_1
< Unchanged parts are omitted >
-	PRB bundling size indicator – 0 bit if the higher layer parameter prb-BundlingType PRB_bundling is not configured or is set to ‘static’, or 1 bit if the higher layer parameter prb-BundlingType PRB_bundling is set to ‘dynamic’, according to Subclause 5.1.2.3 of [6, TS38.214].
< Unchanged parts are omitted >

Agreement:
Support 3ms as MAC CE latency for activation/deactivation of SP CSI on PUCCH, SP CSI-RS and trigger states of AP-CSI/CSI-RS. Note that MAC CE latency is the time interval from the slot UE transmits the ACK corresponding to PDSCH carrying the MAC-CE message to the time that the MAC-CE message is applied.

Agreement:
Periodicities/slot offsets for P/SP CMR and IMR are configured independently

Agreement:
From a UE’s perspective, the same CSI-RS/CSI-IM resource ID cannot be configured in multiple CSI Resource settings with different time-domain behaviors.

The LS is endorsed in R1-1805621

Conclusion:
1 slot periodicity for CSI-IM is not supported in NR Rel-15

Agreement
Aperiodic triggering offset of CSI-IM follows triggering offset value of the associated NZP CSI-RS for channel measurement.

Agreement 
What is the time offset of the CSI reference resource of P / SP CSI report?
· 
A fixed time offset,  slots, is used for a given numerology
· N=4 for 15kHz, N=8 for 30kHz, N=16 for 60kHz, N=32 for 120kHz in case of CSI report without CRI
· N=5 for 15kHz, N=10 for 30kHz, N=20 for 60kHz, N=40 for 120kHz in case of CSI report with CRI
· FFS: Applicability of smaller value of N depending on UE capability

Agreement 
For CSI latency requirement when an A-CSI trigger state triggers multiple CSI reports, up to X CSI reports are assumed to be calculated in a given time period. 
· FFS: A UE is not expected to update a CSI report if the PUSCH scheduling offset does not give enough CSI calculation time according to the Z’ values for that report
· UE ignores a DCI scheduling a PUSCH with scheduling offset smaller than the any of the Z values in different reports
· FFS: Details in case A-CSI is triggered for different numerologies
· Value of X depends on UE capability and takes into account all the CCs
· The above applies for the case of CSI only transmission

Agreement:
· For PUSCH-based SP-CSI reporting triggered by DCI, the timing offset of the initial report after the trigger should meet the PUSCH preparation procedure time (Z) for A-CSI reporting

Agreement:
· A UE capable of X simultaneous CSI calculations (according to capability 2-35) is said to have X CSI processing units. For aperiodic CSI report using AP CSI-RS (with a single CSI-RS resource in the resource set for channel measurement). 
· the CSI processing unit remains occupied from the first OFDM symbol after the PDCCH trigger until the last OFDM symbol of the PUSCH carrying the CSI report
· If N AP CSI reports (each with a single CSI-RS resource in the resource set for channel measurement) are triggered in a slot, but the UE only has M un-occupied CSI processing units, UE is only required to update M of the N CSI reports 
· FFS if a rule is needed which CSI reports are required to be update or if it’s up to the UE
· FFS if a CSI report linked with Ks > 1 CSI-RS resources for channel measurement occupies Ks CSI processing units or one CSI processing units

Agreement
· Introduce a new UE capability on support of either “Type A CSI processing capability” or “Type B CSI processing capability” with regard to the number of simultaneous CSI calculations X
· For CSI latency requirement when an A-CSI trigger state triggers N CSI reports (where each report n is associated with (Zn, Z’n)) and have M un-occupied CSI processing units: 
· For Type A CSI processing capability:
· 
A UE is not expected to update any of the triggered CSI reports if the time gap between the first symbol of PUSCH and the last symbol of the associated ap-CSI-RS / ap-CSI-IM does not give enough CSI calculation time according to  
· 
FFS how to index the M reports in this case to form 
· 
UE may ignore a DCI scheduling a PUSCH with scheduling offset smaller than  
· This applied to CSI only case, FFS for CSI+UL-SCH case
· For Type B CSI processing capability:
· A UE is not expected to update a CSI report if the PUSCH scheduling offset does not give enough CSI calculation time according to the Z’ values for that report
· UE may ignore a DCI scheduling a PUSCH with scheduling offset smaller than the any of the Z values in different reports
· This applied to CSI only case, FFS for CSI+UL-SCH case
· CSI reports based on P / SP CSI-RS are assigned to CSI processing units as follows:
· Type A:
· For P / SP CSI reports, the CSI processing unit is occupied from the first symbol of the CSI reference resource of the P / SP report until the first symbol of the physical channel carrying the report
· For A CSI reports, the CSI processing unit is occupied from the first symbol after the PDCCH triggering the report until the [first or last] symbol of the PUSCH carrying the report
· Type B:
· A periodicP or aperiodicAP CSI reporting setting associated with P/SP CSI-RS is assigned one (or Ks) CSI processing unit and always occupy them 
· An activated SP-CSI report setting is assigned one (or Ks) CSI processing unit and occupies them until deactivated
· Once the SP-CSI report is deactivated, the CSI processing unit can be used for other CSI report
· Note: Type A assumes serial CSI processing implementation while Type B assume parallel CSI processing implementation. Note that this will not be captured in specification.
Agreement:
· For Type A CSI processing capability, a UE is not expected to update P/SP CSI reports if the number of CSI processing units occupied by P/SP CSI reports exceeds the number of simultaneous CSI calculations X according to the UE capability

Agreement
· When a CSI report is linked with Ks > 1 CSI-RS resources for channel measurement is triggered
· For Type A CSI processing capability:
· The CSI report occupies a single CSI processing unit and the latency requirement is calculated based on (Zn, Z’n) according to the High latency CSI class 
· For Type B CSI processing capability, downselect between the following in RAN1#93:
· Alt1: The CSI report occupies a single CSI processing unit and the latency requirement is calculated based on (Zn, Z’n) according to the High latency CSI class 
· Alt2: The CSI report occupies Ks CSI processing units and the latency requirement for each unit is calculated based on (Zn, Z’n) according to the High latency CSI class  
· Companies are encouraged to provide their preference on either of the above alternatives and relevant (Zn, Z’n) values
· Note: If more than one CSI-RS resource for CM is configured for a CSI report, the report belongs to the High Latency CSI class
· Assuming Type A CSI processing capability or Type B if Alt 1 above is agreed:
· If a CSI report is linked with Ks > 1 CSI-RS resources for channel measurement 
· For Ks=2, at most 16 CSI-RS ports per CSI-RS resource can be configured
· For 8>=Ks>2, at most 8 CSI-RS ports per CSI-RS resource can be configured


Agreement
· Adopt the following (Z,Z’) values for Low Latency CSI class for normal UE capability for the Type A and Type B UE CSI processing capabilities:
For normal UE capability (assuming single CSI report, single CMR/IMR)
	
	For Type A CSI processing capability
	For Type B CSI processing capability

	
	CSI only
	CSI+UL-SCH
	CSI only
	CSI+UL-SCH

	Low latency CSI
	15 kHZ
	Z
	5
	6
	22
	32

	
	
	Z'
	3
	4
	15
	25

	
	30 kHZ
	Z
	9
	10
	25
	37

	
	
	Z'
	6
	7
	16
	28

	
	60 kHZ
	Z
	17
	18
	34
	57

	
	
	Z'
	12
	13
	25
	48

	
	120 kHZ
	Z
	27
	30
	49
	85

	
	
	Z'
	22
	25
	37
	73

	High latency CSI
	15 kHZ
	Z
	
	
	
	

	
	
	Z'
	
	
	
	

	
	30 kHZ
	Z
	
	
	
	

	
	
	Z'
	
	
	
	

	
	60 kHZ
	Z
	
	
	
	

	
	
	Z'
	
	
	
	

	
	120 kHZ
	Z
	
	
	
	

	
	
	Z'
	
	
	
	



Agreement
· When DL BWP is switched, PUCCH-based SP-CSI report setting in activated state stays in its activated state. SP-CSI reporting is simply suspended until the DL BWP is switched back, whereon it resumes

Agreement:
The following text change is agreed: 
· In Section 5.2.1 of TS 38.214, add SSBRI (SSB Resource Indicator) to the contents of CSI reporting. [6]
>>> Text Proposal for 38.214 Section 5.2.1 >>>
5.2.1 Channel state information framework
[bookmark: _Hlk500777975]The time and frequency resources that can be used by the UE to report CSI are controlled by the gNB. CSI may consist of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), CSI-RS resource indicator (CRI), SS/PBCH Block Resource indicator (SSBRI), layer indication (LI), rank indication (RI) and/or and L1-RSRP.
[bookmark: _Hlk508301324]For CQI, PMI, CRI, SSBRI, LI, RI, L1-RSRP, a UE is configured by higher layers with N≥1 CSI-ReportConfig Reporting Settings, M≥1 CSI-ResourceConfig Resource Settings, and a list of trigger states ReportTriggerList containing a list of associated CSI-ReportConfigs indicating the Resource Set IDs for channel and optionally for interference.
>>> End text proposal >>>

Agreement 
For the case of single CC case, to determine the “lowest CORESET-ID” for determining default spatial QCL assumption for PDSCH, only consider CORESETs in active BWP 

Agreement:
· For PUSCH scheduled by DCI format 0_0, the UE shall use a default spatial relation corresponding to the spatial relation, if applicable, used by the PUCCH resource with the lowest ID configured in the active UL BWP
· Above applies for a cell configured with PUCCH
· Note: the UE is configured with a list of spatial relations in PUCCH-SpatialRelationInfo. MAC-CE indicates a single selected spatial relation from the list on a per-PUCCH resource basis if the list has more than one element.

Agreement
· Support SP-SRS as mandatory with UE capability signalling

Agreement
The latency for MAC CE activation is 12 slots for 60kHz SCS and 24 slots for 120kHz SCS. The latency is calculated from the ending symbol of UE’s ACK transmission for PDSCH carrying MAC-CE activation message to when the MAC CE message is applied.

Agreement:
· Support uplink cross-carrier beam indication for PUCCH and SRS 
· Add Cell index and BWP information in SpatialRelation configuration

LS is endorsed in R1-1805627 with the following additional sentences: “RAN1 has agreed on cross carrier indication of spatial relations with SRS and PUCCH. For the case of SRS, changes are needed to the MAC CE message used for activating semi-persistent SRS to enable cross carrier indication. RAN1 suggests that RAN2 take this into their work.”

Agreement:
BFI indication interval is lower bounded by 2ms

Agreement:
Agree to the following text change for TS38.213 section 6




A UE is configured with one control resource set by higher layer parameter Beam-failure-Recovery-Response-CORESET and with an associated search space provided by higher layer parameter search-space-config, as described in subcaluse 10.1, for monitoring PDCCH in the control resource set. The UE may receive from higher layers, by parameter Beam-failure-recovery-request-RACH-Resource, a configuration for a PRACH transmission as described in Subclause 8.1. For PRACH transmission in slot  and according to antenna port quasi co-location parameters associated with periodic CSI-RS configuration or SS/PBCH block with index  provided by higher layer [5, TS 38.321], the UE monitors PDCCH for detection of a DCI format with CRC scrambled by C-RNTI starting from slot  within a window configured by higher layer parameter Beam-failure-recovery-request-window, and . For PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as for monitoring PDCCH until the UE receives by higher layers an activation for a TCI state or a parameter TCI-StatesPDCCH. The UE determines the index  based on TBD.
Agreement: 
· Send an LS to RAN2 with following information
· RAN1 confirms the need for beamFailureRecoveryTimer and keep its uses as current RAN1 agreement
· Note: unsuccessful CFRA based BFR upon expiry of beamFailureRecoveryTimer means that UE shall not use CFRA for BFR after beamFailureRecoveryTimer expired and no indication to higher layer is required
· The following use case will be captured in the LS
· Candidate beam selection for contention-free PRACH-based BFR is based on L1-RSRP. For qualified candidate beam but poor SINR, the timer enables UE to try contention-based PRACH resources after timer expires 
· Note: CBRA resource can be used when there is no candidate beam identified from candidate-beam-RS-list, as described by TS 38.321 section 5.1.2.
· beamFailureRecoveryTimer does not apply to the use of CBRA resources.

The LS is endorsed in R1-1805622

Agreement:
Text proposal for TS38.213 section 6
------------------------------Start Text Proposal---------------------------------



The physical layer in the UE shall, in slots where the radio link quality according to the set  is assessed, provide an indication to higher layers when the radio link quality for all corresponding resource configurations in the set  that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. The physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined by the maximum between the shortest periodicity of periodic CSI-RS configurations or SS/PBCH blocks in the set  and X.  
------------------------------End Text Proposal---------------------------------

LS is endorsed in R1-1805623

Agreement
Text proposals for TS 38.214 v15.0.0 Section 6.1.4.1
< Unchanged parts are omitted >
· for MCS index 0,1 and 28, q=1 if UE has reported to support pi/2 BPSK modulation; and q=2 in other cases
else
· the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
end
Table 6.1.4.1-1: MCS index table for PUSCH with transform precoding and 64QAM
	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate x 1024
R
	Spectral
efficiency

	0
	q
	240/q
	0.2344

	1
	q
	314/q
	0.3066

	2
	2
	193
	0.3770

	3
	2
	251
	0.4902

	4
	2
	308
	0.6016

	5
	2
	379
	0.7402

	6
	2
	449
	0.8770

	7
	2
	526
	1.0273

	8
	2
	602
	1.1758

	9
	2
	679
	1.3262

	10
	4 
	340
	1.3281

	11
	4
	378
	1.4766

	12
	4
	434
	1.6953

	13
	4
	490
	1.9141

	14
	4
	553
	2.1602

	15
	4
	616
	2.4063

	16
	4
	658
	2.5703

	17
	6
	466
	2.7305

	18
	6 
	517
	3.0293

	19
	6
	567
	3.3223

	20
	6
	616
	3.6094

	21
	6
	666
	3.9023

	22
	6
	719
	4.2129

	23
	6
	772
	4.5234

	24
	6
	822
	4.8164

	25
	6
	873
	5.1152

	26
	6
	910
	5.3320

	27
	6
	948
	5.5547

	28
	1q
	reserved

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved


< Unchanged parts are omitted >

Agreement
Text proposals for TS 38.214 v15.0.0 Section 5.2.2.1.1
The PDSCH transmission scheme where the UE may assume that PDSCH transmission would be performed with up to 8 transmission layers as defined in Subclause 7.3.1.4 of [4, TS 38.211]. For CQI calculation, the UE should assume that PDSCH signals on antenna ports in the set [1000,...,1000 1008+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000,…,3000+P-1], as given by
[image: ]
where [image: ] is a vector of PDSCH symbols from the layer mapping defined in Subclause 7.3.1.4 of [4, TS 38.211], [image: ] is the number of CSI-RS ports. If only one CSI-RS port is configured, W(i) is 1, otherwise W(i) is the precoding matrix corresponding to the reported PMI applicable to x(i). The corresponding PDSCH signals transmitted on antenna ports [3000,…,3000 + P - 1] would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in Subclause 4.1.
Agreement:
· For PDSCH scheduled by DCI format 1_0, UE assumes the default 64QAM table regardless of RRC configuration
· For PUSCH scheduled by DCI format 0_0, UE assumes the default 64QAM table regardless of RRC configuration

Agreement:
· For PDSCH scheduled with other RNTIs than C-RNTI & CS-RNTI, UE assumes 64 QAM MCS table 
· For PUSCH scheduled with other RNTIs than C-RNTI & CS-RNTI, SP-CSI C-RNTI, UE assumes 64 QAM MCS table


Agreement
Text proposals for TS 38.214 v15.0.0 Section 5.2.2.1
< Unchanged parts are omitted >
[bookmark: _Hlk494809136]If a UE is not configured with higher layer parameter MeasRestrictionConfig-time-channel, the UE shall derive the channel measurements for computing CQI CSI value reported in uplink slot n based on only the NZP CSI-RS, no later than the CSI reference resource, (defined in TS 38.211[4]) associated with the CSI resource setting. 
If a UE is configured with higher layer parameter MeasRestrictionConfig-time-channel, the UE shall derive the channel measurements for computing CSI reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of NZP CSI-RS (defined in [4, TS 38.211]) associated with the CSI resource setting. 
[bookmark: _Hlk498033277]If a UE is not configured with higher layer parameter MeasRestrictionConfig-time-interference, the UE shall derive the interference measurements for computing CQI CSI value reported in uplink slot n based on only the CSI-IM and/or NZP CSI-RS for interference measurement no later than the CSI reference resource associated with the CSI resource setting. 
If a UE is configured with higher layer parameter MeasRestrictionConfig-time-interference the UE shall derive the interference measurements for computing the CQI CSI value reported in uplink slot n based on the most recent, no later than the CSI reference resource, occasion of CSI-IM and/or NZP CSI-RS for interference measurement (defined in [4, TS 38.211]) associated with the CSI resource setting. 
< Unchanged parts are omitted >

Agreement
Text proposals for TS 38.214 v15.0.0 Section 5.2.2.1
------------------------------------------------------Start text proposal-----------------------------------------------------------
5.2.2.1.1 CSI reference resource definition
-	the PDSCH transmission scheme where the UE may assume that PDSCH transmission would be performed with up to 8 transmission layers as defined in Subclause 7.3.1.4 of [4, TS 38.211]. For CQI calculation, the UE should assume that PDSCH signals on antenna ports in the set [1000 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000 3000+P-1], as given by




where  is a vector of PDSCH symbols from the layer mapping defined in Subclause 7.3.1.4 of [4, TS 38.211],  is the number of CSI-RS ports. If only one CSI-RS port is configured, W(i) is 1,. otherwise If the higher layer parameter reportQuantity for the CSI-ReportConfig for which the CQI is reported is set to either ‘CRI/RI/PMI/CQI’ or ‘CRI/RI/LI/PMI/CQI’,  W(i) is the precoding matrix corresponding to the reported PMI applicable to x(i). If the higher layer parameter reportQuantity for the CSI-ReportConfig for which the CQI is reported is set to ‘CRI/RI/CQI’, W(i) is the precoding matrix corresponding to the procedure described in Subclause 5.2.1.4.2. If the higher layer parameter reportQuantity for the CSI-ReportConfig for which the CQI is reported is set to ‘CRI/RI/i1/CQI’, W(i) is the precoding matrix corresponding to the reported i1 according to the procedure described in Subclause 5.2.1.4. The corresponding PDSCH signals transmitted on antenna ports [3000,3000 + P - 1] would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in Subclause 4.1.

Agreement
Text proposal in Section 5.1.6.1 of TS 38.214
The CSI-RS defined in Subclause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation,  L1-RSRP computation and mobility.
If the UE is configured with a CSI-RS resource and a CORESET in the same OFDM symbol(s), the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in the CORESET are quasi co-located with ‘QCL-TypeD’, if ‘QCL-TypeD’ is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the CORESET.

Agreement
[bookmark: _Hlk498515857][bookmark: _Hlk498108449]Text proposal in Section 6.2.1 of TS38.214
A UE shall not transmit simultaneously SRS resource(s) and PRACH. If a UE is configured with an SRS resource and PRACH in the same OFDM symbols in a slot, SRS is not transmitted in the overlapping symbols. If SRS and PRACH would occur on overlapping OFDM symbol(s), SRS is not transmitted on the overlapping symbol(s).

Agreement
In the case of collision of aperiodic/semi-persistent/periodic SRS and short PUCCH carrying HARQ-ACK, drop SRS.

And related Text Proposal: 
TP for Section 6.2.1 in TS 38.214 (treatment of short PUCCH with A/N against SRS)
------Unchanged parts are omitted------
For PUCCH formats 0 and 2, a UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s) or if aperiodic SRS is configured and PUCCH consists of beam failure request. A UE shall not transmit SRS when semi-persistent or periodic SRS is configured or aperiodic SRS is triggered to be transmitted in the same symbol(s) with PUCCH carrying HARQ-ACK. In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS happens is triggered to be transmitted to overlap in the same symbol with semi-persistent or periodic PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only. 
------Unchanged parts are omitted------
Agreement:
Confirm the WA on CSI-RS sequence mapping for the case with 0.5 density

Agreement:
A UE may assume all CSI-RS ports within one CSI-RS resource are quasi co-located with respect to ‘QCL type A’ and ‘QCL type D’ when applicable.

Agreement:
Text proposal for Section 5.2.2.3.1 in 38.214 
----------------------------------------------------------------------------------------------------------------------------------

-	CSI-RS-FreqBand parameters configure the bandwidth and the initial RB index in the frequency domain, both in units of 4RBs, of a CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211] , and the minimum bandwidth is the minimum between 24 and   resource blocks.
----------------------------------------------------------------------------------------------------------------------------------

Agreement
Text proposal for Section 5.1.6.1.2 in 38.214
----------------------------------------------------------------------------------------------------------------------------------
If the UE is configured with a CSI-ReportConfig with reportQuantity set to “CRI/RSRP”, or “No Report” and if the Resource Setting for channel measurement contains a CSI-RS Resource Set that is configured with the higher layer parameter CSI-RS-ResourceRep and configured without the higher layer parameter TRS-Info, the UE can only be configured with 1 or 2 ports with the higher layer parameter NrofPorts for all CSI-RS resources within the set, and the UE may be configured with the CSI-RS resource in the same OFDM symbol(s) as an SS/PBCH block, and the UE may assume that the CSI-RS and the SS/PBCH block are quasi co-located with ‘QCL-TypeD’ if ‘QCL-TypeD‘ is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the SS/PBCH block, and the UE shall expect that the same subcarrier spacing is used for both the CSI-RS and the SS/PBCH block.

Agreement
The number of ports in a resource set for L1-RSRP
· Always have the same number of ports (1 or 2) across all resources

----------------------------------------------------------------------------------------------------------------------------------

Agreement
For density ½, odd/even PRB allocations is respect to the common resource block grid 
Include in LS to RAN2 for CSI-RS Xi (Huawei)

Agreement
Text proposal for Section 5.1.4.2 in 38.214
----------------------------------------------------------------------------------------------------------------------------------
· ZP-CSI-RS-ResourceConfigId determines ZP CSI-RS resource configuration identity.
· NrofPorts defines the number of CSI-RS ports, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
· ZP-CSI-RS-Density defines the zero-power CSI-RS frequency density, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
· CDMType defines CDM values and pattern, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
----------------------------------------------------------------------------------------------------------------------------------

Agreement
Text proposal for Section 5.2.2.3.1 in 38.214
-	CSI-RS-FreqBand parameters configure the bandwidth and the initial RB index in the frequency domain, both in units of 4RBs, of a CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211]. If the configured bandwidth is larger than the corresponding BWP, UE shall assume that the actual CSI-RS bandwidth is equal to the BWP size.


Agreement
· The UE expects that all the CSI resources of a resource set are configured with the same starting RB and number of RBs and the same CDM-type.
· FFS: Other parameters

Agreement
Text proposal for Section 5.2.2.3.1 in 38.214
--------------------------------------------------------------------------------------------------------------------------
-	CSI-RS-Density defines CSI-RS frequency density of each CSI-RS port per PRB and CSI-RS PRB offset in case of the density value of 1/2, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211]. For density ½, odd/even PRB allocations is respect to the common resource block grid.
-	CDMType defines CDM values and pattern, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
-	CSI-RS-FreqBand parameters configure the bandwidth and the initial RB index in the frequency domain, both in units of 4RBs, of a CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211].
-	Pc: which is the assumed ratio of PDSCH EPRE to NZP CSI-RS EPRE when UE derives CSI feedback and takes values in the range of [-8, 15] dB with 1 dB step size.
-	Pc_SS: which is the assumed ratio of SS/PBCH block EPRE to NZP CSI-RS EPRE. 
-	ScramblingID: defines scrambling ID of CSI-RS with length of 10 bits.
-	CC_Info defines which component carrier the configured CSI-RS is located in.
- 	BWP_Info defines which bandwidth part the configured CSI-RS is located in.
--------------------------------------------------------------------------------------------------------------------------

Agreement
Text proposal for Section 5.1.4.2 in 38.214
----------------------------------------------------------------------------------------------------------------------------------
-	ZP-CSI-RS-ResourceMapping defines the OFDM symbol and subcarrier occupancy of the ZP-CSI-RS resource within a slot that are given in Subclause 7.4.1.5 of [4, TS 38.211]. 
----------------------------------------------------------------------------------------------------------------------------------

LS is endorsed in R1-1805626

Agreement:
Text proposals for TS 38.211 Section 6.4.1.1.1.2
------Unchanged parts are omitted------
6.4.1.1.1.2	Sequence generation when transform precoding is enabled

If transform precoding for PUSCH is enabled, the reference-signal sequence  shall be generated according to






where  is given by clause 5.2.2 with and  for a PUSCH transmission dynamically scheduled by DCI.
------Unchanged parts are omitted------

Agreement
[bookmark: _Toc500952734]Text proposals for TS 38.211 Section 7.4.1.1.1
------Unchanged parts are omitted------
[bookmark: _Toc500952733]7.4.1.1	Demodulation reference signals for PDSCH
7.4.1.1.1	Sequence generation

The UE shall assume the sequence  is defined by

.

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with





where  is the OFDM symbol number within the slot,  is the slot number within a frame, and


-	 and  is given by the higher-layer parameter DL-DMRS-Scrambling-ID if provided and the PDSCH is scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI


-	 and  otherwise
------Unchanged parts are omitted------


Agree with the above TP and change 14 to 

Agreement
<<<< Text proposal for section 6.4.1.1.3 in TS 38.211 <<<<
6.4.1.1.3	Precoding and mapping to physical resources
[…]


Table 6.4.1.1.3-6: PUSCH DM-RS positions  for single-symbol DM-RS and frequency hopping enabled.
	Duration in symbols for each hop
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	UL-DMRS-add-pos
	UL-DMRS-add-pos

	
	0
	1
	0
	1

	
	First
hop
	Second
hop
	First 
hop
	Second
hop
	First
hop
	Second
hop
	First
hop
	Second
hop

	≤3
	-
	-
	-
	-
	

	0
	l0
	0

	4
	

	0
	l0
	0
	

	0
	l0
	0

	5, 6
	

	0
	l0
	0, 4
	

	0
	

, 
	0, 4

	7
	

	0
	

, 
	0, 4
	

	0
	

, 
	0, 4


[…]

Agreement: 
UE DM-RS transmission procedure for before RRC configuration in case of frequency hopping enabled should be specified in TS38.214 as following:
· If frequency hopping is enabled, the UE shall assume dmrs-AdditionalPosition = 1, and one additional DM-RS can be transmitted according to PUSCH duration.
Text Proposal for this correction shown below:
6.2.2	UE DM-RS transmission procedure
When transmitted PUSCH is not scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 0 and the remaining Res not used for DM-RS in the symbols are not used for any PUSCH transmission, additional DM-RS can be transmitted according to the scheduling type and the PUSCH duration as specified in Table 6.4.1.1.3-3 of [4, TS38.211] for frequency hopping disabled and as specified in Table 6.4.1.1.3-6 of [4, TS38.211] for frequency hopping enabled, and
If frequency hopping is disabled,
-	For PUSCH with allocation duration of more than 7 symbols, the UE shall assume dmrs-AdditionalPosition=2 and up to two additional DM-RS can be transmitted according to PUSCH duration, or
-	For PUSCH with allocation duration of 7 symbols with mapping type B, the UE shall assume dmrs-AdditionalPosition=1 and one additional DM-RS can be transmitted 
-	For PUSCH with allocation duration of less than 7 symbols with mapping type B, the UE shall assume dmrs-AdditionalPosition=0 and not transmit additional DM-RS.
If frequency hopping is enabled,
-	The UE shall assume dmrs-AdditionalPosition=1 and up to one additional DM-RS can be transmitted according to PUSCH duration.
[…]

Agreement
For PUSCH not scheduled by PDCCH format 0_1: 
· Support FDM for PUSCH and DMRS when PUSCH duration is N or less OFDM symbols
· N=2 for CP-OFDM.
TDM for other cases. Note: For DFT-S-OFDM, always TDM.

R1-1805587	WF on group/sequence hopping for DFT-S-OFDM PUSCH DMRS	CMCC, ZTE, Sanechips, Intel, Nokia, Nokia Shanghai Bell, OPPO, NEC, LG Electronics, NTT DOCOMO, MediaTek, vivo, Qualcomm

Agreement
· For DFT-s-OFDM based PUSCH transmission, if group hopping or sequence hopping is used, the sequence of the second DMRS symbol follows the first symbol for each pair of adjacent DMRS symbols.

Agreement
The following text proposal for section 7.4.1.1.2 of TS38.211 is agreed.
---------------------
For PDSCH mapping type B 

-	if the PDSCH duration is 2, 4, or 7 OFDM symbols for normal CP, or 2, 4, 6 OFDM symbols for extended CP, and the PDSCH allocation collides with resources reserved for a CORESET,  shall be incremented such that the first DM-RS symbol occurs immediately after the CORESET and
-	if the PDSCH duration is 4 symbols, the UE is not expected to receive a DM-RS symbol beyond the third symbol,
-	if the PDSCH duration is 7 symbols for normal CP, or 6 OFDM symbols for extended CP, 
-	the UE is not expected to receive the first DM-RS beyond the fourth symbol, and
-	if one additional single-symbol DM-RS is configured, the UE only expects the additional DM-RS to be transmitted on the 5th or 6th symbol when the front-loaded DM-RS symbol is in the 1st or 2nd symbol, respectively, of the PDSCH duration, otherwise the UE should expect that the additional DM-RS is not transmitted.

Table 7.4.1.1.2-3: PDSCH DM-RS positions  for single-symbol DM-RS.
	Duration in symbols
	
DM-RS positions 

	
	PDSCH mapping type A
	PDSCH mapping type B

	
	DL-DMRS-add-pos
	DL-DMRS-add-pos

	
	0
	1
	2
	3
	0
	1
	2
	3

	2
	-
	-
	-
	-
	

	

	
	

	3
	

	

	

	

	-
	-
	
	

	4
	

	

	

	

	

	

	
	

	5
	

	

	

	

	-
	-
	
	

	6
	

	

	

	

	

	[image: ]
	
	

	7
	

	

	

	

	

	[image: ]
	
	

	8
	

	
, [7]
	
, [7]
	
, [7]
	-
	-
	
	

	9
	

	
,7
	
,7
	
,7
	-
	-
	
	

	10
	

	
,9
	
, 6, 9
	
, 6, 9
	-
	-
	
	

	11
	

	
,9
	
, 6, 9
	
, 6, 9
	-
	-
	
	

	12
	

	
9
	
, 6, 9
	
, 5, 8, 11
	-
	-
	
	

	13
	

	
,11
	
, 7, 11
	
, 5, 8, 11
	-
	-
	
	

	14
	

	
,11
	
, 7, 11
	
, 5, 8, 11
	-
	-
	
	




Table 7.4.1.1.2-4: PDSCH DM-RS positions  for double-symbol DM-RS
	Duration in symbols
	
DM-RS positions 

	
	PDSCH mapping type A
	PDSCH mapping type B

	
	DL-DMRS-add-pos
	DL-DMRS-add-pos

	
	0
	1
	2
	0
	1
	2

	<4
	
	
	
	-
	-
	

	4
	

	

	
	-
	-
	

	5
	

	

	
	-
	-
	

	6
	

	

	
	

	

	

	7
	

	

	
	

	

	

	8
	

	

	
	-
	-
	

	9
	

	

	
	-
	-
	

	10
	

	
, 8
	
	-
	-
	

	11
	

	
, 8
	
	-
	-
	

	12
	

	
, 8
	
	-
	-
	

	13
	

	
, 10
	
	-
	-
	

	14
	

	
, 10
	
	-
	-
	



Agreement
In Section 5.1.6.2 of TS38.214
When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, DL-DMRS-max-len and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in subclause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition
-	For PDSCH with mapping type A, the UE shall assume dmrs-AdditionalPosition=2 and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Subclause 7.4.1.1 of [4, TS 38.211], and
-	For PDSCH with allocation duration of 7 symbols for normal CP or 6 symbols for extended CP with mapping type B, the UE shall assume one additional single-symbol DM-RS present in the 5th or 6th symbol when the front-loaded DM-RS symbol is in the 1st or 2nd symbol respectively of the PDSCH allocation duration, otherwise the UE shall assume that the additional DM-RS symbol is not present, and	
-	For PDSCH with allocation duration of 4 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and 
-	For PDSCH with allocation duration of 2 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and the UE shall assume that the PDSCH is present in the symbol carrying DM-RS 

Agreement
Add the following text in Section 7.4.1.1.2 of 38.211 to clarify the above:
------Unchanged parts are omitted------

The position(s) of the DM-RS symbols is given by  and 
-	for PDSCH mapping type A, the duration is between the first OFDM symbol of the slot and the last OFDM symbol of the scheduled PDSCH resources in the slot 
-	for PDSCH mapping type B, the duration is the number of OFDM symbols of the scheduled PDSCH resources as signalled
and according to Tables 7.4.1.1.2-3 and 7.4.1.1.2-4. The case DL-DMRS-add-pos equal to 3 is only supported when DL-DMRS-typeA-pos is equal to 2. For PDSCH mapping type A, duration of 3 and 4 symbols in Tables 7.4.1.1.2-3 and 7.4.1.1.2-4 respectively is only applicable for DL-DMRS-typeA-pos equals 2.
------Unchanged parts are omitted------

Agreement
Add the following text in Section 6.4.1.1.3 of 38.211 to clarify the above:
------Unchanged parts are omitted------

The position(s) of the DM-RS symbols is given by  and 
-	the signalled duration between the first OFDM symbol of the slot and the last OFDM symbol of the scheduled PUSCH resources in the slot for PUSCH mapping type A according to Tables 6.4.1.1.3-3 and 6.4.1.1.3-4 if frequency hopping is not used, or 
-	the signalled duration of scheduled PUSCH resources for PUSCH mapping type B according to Tables 6.4.1.1.3-3 and 6.4.1.1.3-4 if frequency hopping is not used, or
-	the signalled duration per hop according to Table 6.4.1.1.3-6 if frequency hopping is used. 
For PUSCH mapping type A, the case UL-DMRS-add-pos equal to 3 is only supported when DL-DMRS-typeA-pos is equal to 2. For PUSCH mapping type A, duration of 4 symbols in Table 6.4.1.1.3-4 is only applicable for DL-DMRS-typeA-pos equals 2.
------Unchanged parts are omitted------

Agreement 
Text proposal for Section 5.1.6.2, 38.214
------Unchanged parts are omitted------
When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH scheduling DCI format 1_0 by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, DL-DMRS-max-len and dmrs-Type, 
------Unchanged parts are omitted------
When receiving PDSCH scheduled by DCI format 1_1 by PDCCH with CRC scrambled by C-RNTI or CS-RNTI,
-	the UE may be configured with the higher layer parameter dmrs-Type, and the configured DM-RS configuration type is used for receiving PDSCH in as defined in Subclause 7.4.1.1 of [4, TS 38.211].
-	the UE may be configured with the maximum number of front-loaded DM-RS symbols for PDSCH by higher layer parameter DL-DMRS-max-len.
-	if DL-DMRS-max-len is equal to 1, single-symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be 0, 1, 2 or 3. 
-	if DL-DMRS-max-len equal to 2, both single-symbol DM-RS and double symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be 0 or 1.
-	and the UE shall assume to receive additional DM-RS as specified in Table 7.4.1.1.2-3 and Table 7.4.1.1.2-4 as described in Subclause 7.4.1.1.2 of [4, TS 38.211].
------Unchanged parts are omitted------

Agreement
Text proposal for TS38.211
[bookmark: _Toc500952685]6.4.1.1.3	Precoding and mapping to physical resources 
[bookmark: _Hlk511843647][…]


The time-domain index  and the supported antenna ports  are given by Tables 6.4.1.1.3-3 through 6.4.1.1.3-6:
-	if the higher-layer parameter UL-DMRS-max-len is equal to 1 and frequency hopping is disabled, the tables shall be used according to single-symbol DM-RS
-	if the higher-layer parameter UL-DMRS-max-len is equal to 2 and frequency hopping is disabled, the associated DCI determines whether single-symbol or double-symbol DM-RS shall be used

-	if higher-layer parameter UL-DMRS-add-pos is equal to or more than 1 and frequency hopping is enabled according to clause 7.3.1.1.2 in [5, TS 38.212], Table 6.4.1.1.3-6 shall be used assuming UL-DMRS-add-pos is 1 for each hop. If , only UL-DMRS-add-pos equal to 0 is supported is assumed to be 0. 
[…] 


Agreement
For DMRS scrambling ID for PDSCH scheduled by PDCCH format 1_0 with CRC scrambled by C-RNTI, or PUSCH scheduled by PDCCH format 0_0 with CRC scrambled by C-RNTI
· If a PUSCH/PDSCH of a UE is scheduled by DCI format 0_0 or DCI format 1_0, the UE would assume the first DMRS scrambling ID if configured, otherwise  [image: ] is used.

Working assumption:
Support variable time density LPT-RS for UCI-only PUSCH where information (e.g. MCS) in DCI is used to determine LPT-RS.

Agreement
· For the following case, the field of PTRS-DMRS association is 0 bit for both codebook based UL transmission and non-codebook based UL transmission
· High layer parameter maxRank is configured as 1. 
· Update the following Table 7.3.1.1.2-26 for PTRS-DMRS association for UL PTRS ports 0 and 1, UL-PTRS-ports = 2

	Value of MSB
	DMRS port
	Value of LSB
	DMRS port

	0
	1st DMRS port transmitting layers corresponding to SRS port 0 and 2, the 1st DMRS port which shares PTRS port 0
	0
	1st DMRS port transmitting layers corresponding to SRS port 1 and 3, 1st DMRS port  which shares PTRS port 1

	1
	2nd DMRS port transmitting layers corresponding to SRS port 0 and 2, 2nd DMRS port which shares PTRS port 0
	1
	2nd DMRS port transmitting layers corresponding to SRS port 1 and 3, 2nd DMRS port which shares PTRS port 1



Agreement
Agree on the following text proposal TS 38.211 v15.0.0 Section 6.4.1.2.1.2 to implement the previous agreement by changing m’ in the exponential to m:
< Unchanged parts are omitted >






 If transform precoding is enabled, the phase-tracking reference signal  to be mapped in position  before transform precoding, where  depends on the number of PT-RS groups , the number of samples per PT-RS group , and   according to Table 6.4.1.2.2.2-1, shall be generated according to




< Unchanged parts are omitted >

Agreement
The following working assumption is confirmed.
· NR supports the case that different ports of one 4-port SRS resource have different comb offsets for comb 2 and 4.

Agreement
Text proposal for section 6.2.1.3, 38.214): 
For an aperiodic SRS triggered in DCI format 2_3 and UE configured with higher layer parameter typeA-SRS-TPC-PDCCH-Group without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells in the indicated set of serving cells configured by higher layers. 
For an aperiodic SRS triggered in DCI format 2_3 and UE configured with higher layer parameter typeB-SRS-TPC-PDCCH-Group without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells with aperiodic SRS triggered in the DCI. 

Agreement
Text proposal for section 7.3.1.3.4, 38.212:  
If the UE is configured with higher layer parameter typeA-SRS-TPC-PDCCH-Group for an UL without PUCCH and PUSCH or an UL on which the SRS power control is not tied with PUSCH power control, one block is configured for the UE by higher layers, with the following fields defined for the block:
-	SRS request – 0 or 2 bits. The presence of this field is according to the definition in Subclause x.x of [5, TS38.213]. If present, this field is interpreted as defined by Table 7.3.1.1.2-5.
-	TPC command number –2 bits-     TPC command number 1, TPC command number 2, …, TPC command number n 
      where each TPC command applies to a respective serving cell index provided by higher layer parameter cc-IndexInOneCC-Set.

If the UE is configured with higher layer parameter typeB-SRS-TPC-PDCCH-Group for an UL without PUCCH and PUSCH or an UL on which the SRS power control is not tied with PUSCH power control, one or more blocks is configured for the UE by higher layers where each block applies to a serving cell, with the following fields defined for the block:
-	SRS request – 0 or 2 bits. The presence of this field is according to the definition in Subclause x.x of [5, TS38.213]. If present, this field is interpreted as defined by Table 7.3.1.1.2-5.
-	TPC command number –2 bits

Agreement:
If TS38.214 does not capture that slot-level offset is for aperiodic SRS resource set, the spec editor should capture this

Agreement



The configuration of SRS starting position offset and symbol number  should satisfy .
The following text proposal for TS38.211 section 7.1.2.4 captures the above agreement.
< Unchanged parts are omitted >
An SRS resource consists of



-	 antenna ports , , given by the higher layer parameter NrofSRS-Ports

-	 consecutive OFDM symbols contained in the higher layer parameter SRS-ResourceMapping




-	, the starting position in the time domain given by  where the offset counts symbols backwards from the end of the slot and is contained in the higher layer parameter SRS-ResourceMapping, where 

-	, the frequency-domain starting position of the sounding reference signal
< Unchanged parts are omitted >


Agreement
Inform RAN2 that aperiodicSRS-ResourceTrigger should start from 1 not 0. LS to be prepared by Steve (Ericsson)

Agreement
>>> Text proposal for 38.212 Section 7.3.1.1.2 >>>
Table 7.3.1.1.2-24: SRS request 
	Value of SRS request field
	Triggered aperiodic SRS resource set(s)

	00
	No aperiodic SRS resource set triggered

	01
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 1

	10
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 2

	11
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 3



>>> End text proposal >>>

Agreement 
To avoid duplication between 38.212 and 38.214 of the table mapping the codepoints of the SRS request field in DCI to the triggered aperiodic SRS resource set(s), remove Table 6.2.1-1 from 38.214. Text proposal is provided below.
>>> Text proposal for 38.214 Section 6.2.1  >>>
For aperiodic SRS, at least one state of the DCI field is used to select at least one out of the configured SRS resource set.
The 2-bit SRS request field [5, TS38.212] in DCI format 0_1, 1_1 indicates the triggered SRS resource set given in Table 6.2.1-1 7.3.1.1.2-24 of [5, TS38.212]. The 2-bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Subclause 11.4 of [6, TS 38.213].
Table 6.2.1-1: SRS request value for aperiodic SRS
	Value of SRS request field
	Description

	'00'
	No aperiodic SRS trigger

	'01'
	The 1st SRS resource set(s) configured by higher layers 

	'10'
	The 2nd SRS resource set(s) configured by higher layers

	'11'
	The 3rd SRS resource set(s) configured by higher layers



If a UE is configured with the higher layer parameter SRS-AssocCSIRS and with the higher layer parameter ulTxConfig set to 'NonCodebook', the UE may be configured with a NZP CSI-RS resource where a NZP-CSI-RS-ResourceConfigId is associated with an SRS resource set.
>>> End text proposal >>>

Agreement 
· 1T4R antenna switching for SRS transmission is supported by 2 aperiodic SRS resource sets 
· two aperiodic SRS resource sets with total four SRS resources transmitted in different symbols of two different slots, each SRS resource consisting of a single SRS port, and where the SRS port of each resource is associated with a different UE antenna port
· each of the two SRS resource sets consists of two SRS resources, or one SRS resource set consists of a single SRS resource and the other SRS resource set consists of three SRS resources
· the UE shall expect the same value for the higher layer parameters alpha-srs, p0-srs, srs-pathlossReference-rs-config and srs-pcadjustment-state-config in the two SRS resource sets
· FFS: On UE ambiguity if two DCI triggers separately triggers two SRS resource sets
· FFS: The gap before or after any SRS resource set for antenna switching
· FFS: The number of SRS resource sets for other cases

LS is endorsed in R1-1805625

Agreement
>>> Text proposal for 38.214 Section  6.2.1.2 >>>
[bookmark: _Toc501048222]6.2.1.2            UE antenna switching
When UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as 'antenna switching' for a UE that supports transmit antenna switching, a UE may be configured with one of the following configurations depending on the UE capability:
-     SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port, being associated with different UE antenna ports, or
-     SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of two SRS ports where the port pair of the second resource is associated with a different UE antenna pair than the port pair of the first resource, or
-     SRS resource set with four SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port being associated with different UE antenna port, or
-     SRS resource set with one SRS resource, where the number of SRS ports is equal to 1, 2, or 4
and a guard period where UE does not transmit any other signal of Y symbols in-between the SRS resources of the set, is used in case the SRS resources are transmitted in the same slot.

The value of Y is defined by Table 6.2.1.2-1.
>>> End text proposal >>> 

Agreement
The following text proposals are agreed.
Text proposal 5.1.6.1.2 38.214
A UE does not expect to be configured with a Reporting Setting, which is linked to a CSI-RS resource set for tracking, where the higher layer parameter MeasRestrictionConfig-time-channel for the Reporting Setting set to ‘ON’.
Text proposal 5.1.6.1.1 38.214
The periodic CSI-RS resources in the CSI-RS resource set configured with higher layer parameter TRS-Info have the same periodicity, bandwidth and subcarrier location. 
A UE does not expect to be configured with a reporting setting, which is linked to a CSI-RS resource set for tracking, where the higher layer parameter MeasRestrictionConfig-time-channel for the reporting setting set to ‘ON’.

Agreement
A CSI-RS resource set should not be configured with TRS-info and CSI-RS-ResourceRep simultaneously.

Agreement:
· Rel-15 supports aperiodic TRS for FR2 as an optional UE feature with UE capability signalling
· (Working assumption) A UE does not expect to be triggered to aperiodic TRS unless it has been configured with an associated periodic TRS with the same burst length X slots on the same BWP
· The aperiodic TRS and the associated periodic TRS has the same BW, [same symbol position, same subcarrier location] and the aperiodic TRS will be QCL type A+D (if applicable) with this periodic TRS
· FFS on DCI trigger timing for SCell activation and BWP switching
· The UE does not expect the scheduling offset between DCI to the first symbol of TRS be smaller than the threshold UE reported
· The aperiodic TRS is triggered by UL DCI (same as CSI-RS) 
· No new/additional RRC parameters are introduced for this feature except UE capability

Send an LS to RAN2 inform the above agreements and ask RAN2 to take into account in their work – R1-1805758 (Xiaoyi, ATT), which is approved with final LS in R1-1805763
The above optional UE feature is to be included in the current UE feature spreadsheet for RAN1#93

Note: (from Huawei) Aperiodic TRS is a new feature in Rel-15 but Huawei is willing to accept this for progress
Note: AT&T has concerns to make this an UE optional feature since this is a forward compatibility issue

Agreement 
Text proposal for TS38.211
----------------------------begin text change------------------------
4.4.1 Antenna ports
An antenna port is defined such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed. 
-	For DM-RS associated with PDSCH the channel over which a symbol on one of these antenna ports is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed only if the two symbols are within the same scheduled PDSCH, same slot and in the same PRG as described in 3GPP TS 38.214 Section 5.1.2.3.

---------------------------- end text change------------------------
Note that the above text change does not imply the support of time domain PRB bundling.
Working assumption on ‘same’ slot in Rel 15. If there is no consensus to revisit the working assumption in RAN1#93, it is automatically confirmed.



	Scheduling/HARQ aspects

	Agreements:
· NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode at least for non-broadcast PDCCH
· Solutions FFS
· For the broadcast PDCCH, it is up to UE which common search space to monitor based on which SSB in both connected, in-active, and idle modes
· Unicast PDSCH can be scheduled by a DCI associated with the CORESET #0

Agreements:
· The size of DCI 1_1 is the same (by zero-padding when necessary) across CORESETs of a BWP of a serving cell 

Agreements:
· For WB RS CORESET, the UE is expected to be configured with the CORESET only with the following possibilities:
· Up to 4 clusters, each cluster consisting of contiguous RBs.
· It is clarified that the counting rule of CCE for channel estimation is the same between NB RS CORESET and WB RS CORESET, which implies following:
· The number of CCEs for channel estimation in case of WB RS CORESET is counted as the union of the sets of CCEs for PDCCH candidates to be monitored and hence BW of the WB RS CORESET is not restricted by CCE limit for channel estimation.
· Note: it is up to RAN4 whether UE may perform channel estimation within a BW smaller than the maximum number of contiguous RBs within the WB RS CORESET

Agreements:
· For Rel.15 December 2017 version of Case 2, number of CCEs for channel estimation per slot is {56, 56, 48, 32} CCEs for SCS {15kHz, 30kHz, 60kHz, 120kHz}

Agreements:
· UE is not expected to be configured with PDCCH monitoring in CSS(s) for more than what UE can monitor in terms of numbers of BDs/CCEs

Agreements:
· Following working assumption is made:
· For a UE supporting CA with up to X DL-CCs with the same numerology with X <= 4, maximum number of PDCCH blind decodes per slot the UE shall support is X*M, and;
· For a UE supporting CA with up to Y DL-CCs with the same numerology Y > 4, maximum number of PDCCH blind decodes per slot the UE shall support is y*M, where;
· M = {44, 36, 22, 20} for SCS = {15kHz, 30kHz, 60kHz, 120kHz}
· y is an integer from {4, …, 16} and is reported as UE capability to the network.
· For a UE supporting CA with up to X DL-CCs with the same numerology with X <= 4, maximum number of CCEs for channel estimation per slot the UE shall support is X*N, and;
· For a UE supporting CA with up to Y DL-CCs with the same numerology with Y > 4, maximum number of CCEs for channel estimation per slot the UE shall support is y*N, where;
· N = {56, 56, 48, 32} for SCS = {15kHz, 30kHz, 60kHz, 120kHz}
· y is an integer from {4, …, 16} and is reported as UE capability to the network.

Agreements:
· The working assumption as part of the agreements below is confirmed:
· Change Y_{p, kp} to Y_{p, ns,f }  in the search space hashing function in subclause 10.1 of 38.213, where the index ns,f  is the slot number.
· (Working assumption) The reset of the update is per radio frame
Agreements:
· A UE is not expected to be configured to monitor PDCCH across a slot boundary.

Working assumption:
· For a common search space configured with RMSI-PDCCH-Config, osi-searchSpace, paging-searchSpace, and ra-searchSpace, DCI format 0_0/1_0 with C-RNTI is monitored in non-DRX occasions after C-RNTI is available.
· For a common search space configured with RMSI-PDCCH-Config, osi-searchSpace, paging-searchSpace, and ra-searchSpace, DCI format 0_0/1_0 with CS-RNTI is monitored in non-DRX occasions after CS-RNTI is available.

Agreements:
· Following is to be clarified in 213:
· Type0-CSS is configured by RMSI-PDCCH-Config provided by MIB or is configured by searchSpace-SIB1 provided by PDCCH-ConfigCommon
· Type0A-CSS is configured by searchSpace-OSI provided by PDCCH-ConfigCommon
· Type1-CSS is configured by ra-SearchSpace provided by PDCCH-ConfigCommon
· Type2-CSS is configured by pagingSearchSpace provided by PDCCH-ConfigCommon
· Type3-CSS is configured by a SearchSpace with the searchSpaceType “common” provided by PDCCH-Config

Working assumption:
· At least for Case 1-1 and Case 1-2, map all candidates of USS  search-space-set with lower SS set ID before candidates of USS with higher ID 
· If all candidates in a SS set can’t be mapped, any candidates in the SS set and in any subsequent SS sets are dropped (not mapped)
· Case 2 FFS 

Agreements:
Adopt the TP in R1-1805569 for 38.213 section 11.1
· Note that it reflects the agreements reached before RAN1 #92bis related to TDD UL/UL configurations and SFI

Agreements:
UE does not expect the reference SCS in TDD UL/DL configuration common and common2 to be different
UE does not expect the reference SCS in cell-specific UL/DL configuration in a cell to be larger than the SCS of any BWP configured for the cell

Agreements:
· Limit the size of the UE-specific SFI table to a max total of 512 values across all entries in Rel 15.

Agreements:
· On slot format indication for ECP, reuse the slot format indication for NCP, and determine the direction of an ECP symbol using the indicated direction of (partially) overlapping NCP symbols
· If all (partially) overlapping NCP symbols are D, the ECP symbol is D
· If all (partially) overlapping NCP symbols are U, the ECP symbol is U
· If one of (partially) overlapping NCP symbols is X, the ECP symbol is X

Agreements:
Regarding cancellation of RRC configured DL reception with a DCI granted UL transmission, or the cancellation of RRC configured UL transmission with a DCI granted DL reception, the cancellation is subject to a minimum time constraint, which follows N2 timeline 

Agreements:
After active BWP switching, the SFI received before the BWP switching is still applicable to the new active BWP after switching 

Agreements:
UE is not expected to monitor GC-PDCCH for SFI for a first cell in another cell with larger SCS than the first cell in Rel-15

Agreements: 
In UE-specific SFI table configuration, it is possible for the length of an entry to be longer than the configured monitoring period of the SFI
For a slot covered by multiple SFIs transmitted at different slots, the UE does not expect to receive different slot format indicated by different SFIs.
· If UE receives different slot formats for the same slot from different SFI, the UE behaviour is not defined.

Agreements
· In the slot format table in TS38.211, the entry 255 is defined such that when a slot format for a slot is indicated as 255, the UE does not use this information in deciding the cancellation of UE-specific RRC configured DL receptions or UE-specific RRC configured UL transmissions

Agreements:
When an RRC configured UL transmission is cancelled by SFI or DCI, the UE is not expected to cancel the part of RRC configured UL transmission that is to be transmitted over the OFDM symbols within N2 OFDM symbols after the end of the OFDM symbol carrying the SFI or DCI from UE perspective.

Agreements:
For cancellation of RRC configured transmission or reception by SFI, the cancellation is for a unit of transmission/reception if any OFDM symbol within the unit is cancelled by SFI.
· For RRC configured CSI-RS resource set, the cancellation unit is the CSI-RS resource set
· For RRC configured PDSCH and PUSCH with slot aggregation, the cancellation unit is the whole PDSCH or PUSCH within a slot
· For RRC configured PDSCH, PUCCH, and PUSCH without slot aggregation, the cancellation unit is the whole PDSCH, PUCCH, and PUSCH
· For RRC configured SRS transmission, the cancellation unit is OFDM symbol

Agreements:
For a grant based PDSCH, rate matching around RRC configured CSI-RS, if the CSI-RS is cancelled by setting SFI to “flexible” or the UE does not detect the SFI for the slot, the PDSCH still rate match around the CSI-RS RE locations.
· This may not have spec impact

Agreements:
In 38.213 section 11.1, when PDSCH granted by DCI with CRC scrambles by C-RNTI is mentioned, add CS-RNTI, P-RNTI, SI-RNTI, RA-RNTI, and TC-RNTI to the list of RNTIs as well

Agreements:
For a UE-specific RRC configured UL transmission, if one OFDM symbol of the configured transmission falls on the semi-static DL symbol or a symbol SSB is transmitted as indicated, the UE shall cancel the transmission.
For a UE-specific RRC configured DL reception, if one OFDM symbol of the configured reception falls on the semi-static UL symbol or a symbol PRACH is configured, the UE shall cancel the reception.

Agreements:
· To confirm the following working assumption:
·  (working assumption) At most 4 different DCI sizes are monitored by the UE per slot
· At most 3 different DCI sizes are monitored per C-RNTI per slot
Conclusion:
· It is understood that DCI sizes to monitor do not vary dynamically from slot-to-slot (other than impact due to BWP switching) but are based on RRC configuration, CSS vs. USS, and/or active BWP.

Agreements:
· To confirm the following working assumption with update
Working assumption:
· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWP
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled 
· FFS: Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP
Agreements:
· For DCI format 1-0 in CSS with P-RNTI, SI-RNTI, RA-RNTI, C-RNTI, CS-RNTI, or TC-RNTI:
· the RB numbering for the scheduled PDSCH starts from the lowest RB in the CORESET the DCI is received in
· the maximum number of RBs possible to indicate in the DCI is given by the size of the initial DL BWP.
· The case of TC-RNTI is a working assumption
· The case of C-RNTI/CS-RNTI is at least applicable to non-CA case and Pcell in CA
· FFS other cases

Agreements:
Confirm the following working assumption:
· (working assumption) Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP

Agreements:
When a valid DCI with P-RNTI is detected, the following fields apply:
	Field
	Bits
	Comment

	Short Messages Indicator
	1
	Already captured in 38.212. Need to add interpretation.
0 = short message ([8] bits defined by RAN2 + padding to meet the DCI size)
1 = paging message scheduled (following fields)

	In case of short message service

	Short message
	[8]
	Defined by RAN2. The number of bits to be checked with RAN2.

	Reserved bits
	
	To meet overall DCI size

	In case of paging message

	Frequency domain resource assignment
	[image: ]
	 

	Time domain resource assignment
	4
	Note: applicability of the currently agreed default table to paging or whether an additional default table or SIB1 signaled table is FFS.

	VRB-to-PRB mapping
	1
	 

	Modulation and coding scheme
	5
	Same MCS table as for “normal” transmission without 256QAM

	TB scaling
	2
	To scale TB size

	Reserved bits
	(fixed value)
	To meet overall DCI size



· Note: If initial access session defines the possibility for simultaneous short message service and paging, the DCI design may need to be updated. From a DCI payload perspective, concurrent transmission of short messages and paging is possible.
· Note: The TB size and RB allocation are dependent and there may be a need to apply TB size scaling to obtain low code rates for small payloads.

Agreements:
· For PDSCH scheduled by P-RNTI (working assumption), and RA-RNTI, scaling factor is applied in the calculation of Ninfo of TBS determination 
· (Working assumption) values of scaling factor: 1, ½, ¼
· FFS the possibility of adding another value, e.g., 1/8 or 1/16
Agreements:
When a valid DCI with SI-RNTI is detected in either CSS type 0 or CSS type 0a, the following fields apply:
	Field
	Bits
	Comment

	Frequency domain resource assignment
	[image: ]
	

	Time domain resource assignment
	4
	Index into default table

	VRB-to-PRB mapping
	1
	FFS whether this field is needed or not

	Modulation and coding scheme
	5
	Same MCS table as for “normal” transmission without 256QAM, only lowest part used.

	Redundancy version
	2
	FFS whether this field is needed or not

	Reserved bits
	(fixed value)
	To meet fallback DCI size



· Note: Need to check whether interleaved VRB-to-PRB mapping is possible for SI-RNTI as the UE does not know the CRB grid.
· Note: Need to check with initial access session whether RV field is needed or not. From a DCI perspective, there is no problem of providing 2 bits for signaling the redundancy version.

Agreements:
· 4 bits are used for time-domain allocation field for RA-RNTI
· RV0 is used for transmissions using RA-RNTI
· 4 bits are used for time-domain resource allocation field for TC-RNTI

Working assumption: 
interpret RIV in RAR for initial msg3 according to the same method as in LTE

Agreements:
Time domain allocation field in RAR for initial msg3 interpreted according to
· use table provided by RMSI (if provided)
· otherwise use default PUSCH table

Agreements:
SUL indicator for DCI format 0-0 is located last in the DCI (including padding)
FH bit is optional in DCI format 0-1

Conclusion:
· Remove UL VRB-to-PRB interleaver from Rel-15

Agreements:
· To adopt the following TP for 38.213, Section 9.2.3:

A UE may transmit one or more two PUCCHs on a serving cell in different symbols within a slot of  symbols as defined in [4, TS 38.211]. In case of two PUCCHs in the slot, at least one of them is based on PUCCH format 0 or 2.

Agreements:
· TS38.212 to catpure that in case of multiplexing CSI with SR in a same PUCCH format, bit sequence order is that SR bit(s) are mapped to the UCI bit sequence first and CSI bits are mapped to the UCI bit sequence second. 
· The corresponding description is to be removed from 38.213

Agreements:
· When HARQ-ACK PUCCH resource with PUCCH F1 overlaps with SR PUCCH resource with PUCCH F0 with the same starting symbol in a slot,
· The UE transmits only HARQ-ACK in the HARQ-ACK PUCCH resource ( i.e the UE does not transmit SR if it is positive). 

Agreements:
· When AN/SR and configured CSI PUCCH resources based on PF3 or 4 have the same starting symbols in a slot, when the UE determines the PUCCH resource set is based on the total number of AN/SR and CSI and the PUCCH resource based on ARI, if the PUCCH resource based on ARI for transmitting HARQ-ACK/SR and CSI is determined to PF2, 
· Drop CSI part 2 (if present). Transmit jointly encoded AN/SR and CSI part 1 on the determined PUCCH format 2 resource indicated by ARI using the mapping rules for PF2.

Agreements:
· When AN/SR and CSI PUCCH resources have the same starting symbols in a slot, for a wideband semi-persistent/periodic CSI reporting based on a PUCCH format 2, if the PUCCH resource based on ARI for transmitting HARQ-ACK/SR and CSI is based on format 3:
· CSI (only CSI part 1) is jointly encoded with HARQ-ACK/SR, following the existing procedure of encoding and mapping on resources for PUCCH format 3 or 4 to transmit the UCI.

Agreements:
· When a configured CSI PUCCH resource overlaps with one or more configured SR PUCCH resources in a slot,
· The UE multiplexes all UCIs on the CSI PUCCH resource using the corresponding UCI multiplexing rules for the overlapping PUCCH resources with the same starting symbol.
· FFS: When one SR PUCCH resource overlaps with two non-overlapping CSI PUCCH resources

Agreements:
· To adopt the following TP to 9.2.5.2 of 38.213
· 






else, the UE selects  CSI report(s) for transmission together with HARQ-ACK/SR in ascending order of , where  is determined according to [6, TS 38.214]; the value of  satisfies  and  , where  is the number of CSI report bits for the  CSI report in ascending order of ,  is the number of CRC bits corresponding to  and  is the number of CRC bits corresponding to .
Agreements:
When AN/SR and SP-CSI PUCCH resources have the same starting symbol, multiplexing AN/SR and SP-CSI on a PUCCH resource. The reference payload for CSI part 2 is based on assuming by rank 1. 

Agreements:
· For SP-CSI on PUSCH or A-CSI-only on PUSCH colliding with SR/HARQ-ACK with the same starting symbol within the same CC, adopt the proposals in the table below 
	SP-CSI on PUSCH without UL-SCH
	A-CSI-only on PUSCH without UL-SCH
	HARQ-ACK
	SR
	Proposal

	
	*
	
	· 
	Drop A-CSI-only on PUSCH, transmit SR on PUCCH. (follow LTE approach)

	
	*
	*
	*
	Drop A-CSI-only on PUSCH, transmit SR and HARQ-ACK on PUCCH. (follow LTE approach) 

	*
	
	
	*
	Drop SP-CSI on PUSCH, transmit SR on PUCCH (follow LTE approach)

	*
	
	*
	*
	Drop SP-CSI on PUSCH, transmit HARQ-ACK and SR on PUCCH (follow LTE approach)



· The symbol “*” in SR means when SR is positive
· FFS when the starting symbols among UL transmissions are different in the above scenarios.

Agreements:
· For SP-CSI on configured PUSCH without UL-SCH colliding with a PUSCH with UL-SCH with overlapped symbols in time 
· When starting symbols between the two channels are aligned, drop SP-CSI (following MIMO agreements made in last meeting)
· When starting symbols between the two channels are not aligned
· FFS
· Note: this replaces the MIMO agreements made earlier

Agreements:
· Adopt the following TP in Section 6.2.7 of 38.212: 


for  to  		

       ;

;

;

;
end for

Conclusion:
· It is clarified that based on this sentence of “A UE is not expected to receive more than one aperiodic CSI report request for a given slot” in Section 5.2.1.5.1 in 38.214 V15.0.1, for a given slot, UE is not expected to transmit CSI report triggered by more than one CSI requests received in multiple DCIs, in both CA and non-CA scenarios, unless for a given CC where it is possible that two or more DCIs may trigger the same CSI report
· No spec update is necessary.

Working assumption:
· When single-slot PUCCH overlaps with single-slot PUCCH or single-slot PUSCH in slot n for a PUCCH group,
· The UE multiplex all UCIs on either one PUCCH or one PUSCH, using the existing UCI multiplexing rule, if both following conditions are satisfied:
· If the first symbol of the earliest PUCCH(s)/PUSCH(s) among all the overlapping channels starts no earlier than symbol N1+X after the last symbol of PDSCH(s) 
· If the first symbol of the earliest PUCCH(s)/PUSCH(s) among all the overlapping channels starts no earlier than N2+Y after the last symbol of PDCCHs scheduling UL transmissions including HARQ-ACK and PUSCH (if applicable) for slot n
· If at least one pair of overlapping channels does not meet the above timeline requirements, UE consider it is an error case for all UL channels in the group of overlapping channels. UE behavior is not specified. 
· The definition of N1 and N2 follows the same definition in current NR spec. 
· X and Y are non-negative integer values.
· FFS on values of X and Y 
· FFS on timeline requirement for multiplexing UCIs on PUSCH with A-CSI. 
· FFS how to handle one PUCCH overlap with multiple PUSCHs which satisfy timeline requirement.
· FFS: how to handle HARQ-ACK for semi-static PDSCH.
· FFS multiplexing rule when AN PUCCH resource with F1 overlaps with SR PUCCH resource with F0.
· FFS: how to handle semi-statically configured PUCCH overlap with semi-statically configured PUCCH or PUSCH.
· Note: The above proposal does not override the dropping rules defined for ACK/SR colliding with A-CSI-only on PUSCH without UL-SCH, or ACK/SR colliding with SP-CSI on PUSCH without UL-SCH. 
· Note: Consider how to handle PUCCH colliding with other UL channels in NR Rel. 15 June drop when URLLC is taking into account.

Agreements:
For HARQ-ACK, CSI part 1, and CSI part 2 (if exists) transmission on PUSCH without UL-SCH, the number of coded modulation symbols per layer for HARQ-ACK, CSI part 1, and CSI part 2 (exists), are determined as follows:








· SE is the spectrum efficiency which is code rate * modulation order
· FFS: UE is not expected to transmit A-CSI on PUSCH without UL-SCH, if the actual coding rate for CSI-part 1 is smaller than T_m for a modulation order m. 
· When A-CSI is dropped, HARQ-ACK if exists is transmitted on PUCCH resource.
· FFS the value of T_m for each modulation order m

Agreements:
· For PUCCH resource allocation with NUCI≤2 after a UE has a dedicated PUCCH configuration, when >8 resources are configured,
· The resource index r within the resource set is derived by: 

· m is the ARI value
· NCCE,p is the total number of CCEs in CORESET p of the corresponding PDCCH
· R is the resource set   
· |Ri| is given by:
 
· CCEstart is the starting CCE index of the last received DCI within the ACK bundling window
· In case of CA, CCEstart is the starting CCE index of the DCI received on the CC with the smallest CC index in the last slot where a DCI is received within the ACK bundling window
· FFS the case of different SCS of CCs in CA
·  Note: for m>0, the summation in the equation is equivalent to having the upper bound as m-1 without substracting |Rm| - up to editor how to capture

Agreements:
Confirm the following working assumption:
For HARQ-ACK resource allocation before a UE has a dedicated PUCCH configuration, 
· Frequeny hopping is always enabled for PUCCH transmission for FR1 and FR2.

Agreements:
For PUCCH resource allocation before a UE has a dedicated PUCCH configuration, 
· One RMSI value is used for indicating cell-specific PRB offset = 0 for PUCCH duration = 2, 4, 10,14 symbols respectively.
· (working assumption) One RMSI value is used for indicating cell-specific PRB offset = Floor(NBWP/4) for PUCCH duration = 14 symbols.
· NBWP is the size of initial UL BWP

Agreements:
For PUCCH resource allocation before a UE has a dedicated PUCCH configuration, 
· Up to two sets of initial CS shift indices can be specified for different RMSI values for a specific PUCCH format

Agreements:
For PUCCH resource allocation with NUCI≤2 after a UE has a dedicated PUCCH configuration, when >8 resources are configured,
· Adopt the following equation for 38.213 subclause 9.2.3 for resource index r within the resource set:
[bookmark: _Ref500241945][bookmark: _Toc510987662]

Where, m is the PUCCH resource indicator field value,  is the number of the PUCCH resources given by higher layer parameter maxNrofPUCCH-ResourcesPerSet. CCEstart is the starting CCE index of the last received DCI within the ACK bundling window, In case of CA, CCEstart is the starting CCE index of the DCI received on the CC with the largest CC index in the last slot where a DCI is received within the ACK bundling window . And  is the number of CCEs in control resource set p. r is the PUCCH resource index within the PUCCH resource set. .

Agreements:
For PUCCH resource determination within a resource set before a UE has a dedicated PUCCH configuration, besides 3-bit ARI, the additional 1-bit indication is based on 
· CCE-index-based implicit mapping same as that after UE has a dedicated PUCCH configuration

Agreements:
· Adopt the tables below for RMSI time domain resource allocation
· The previously agreed 4-bit indicator in DCI is not changed
Table 5.1.2.1-x: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 1
	L
	DL-DMRS-typeA-pos
	PDSCH mapping type
	K0
	S
	L

	0
	2
	Type A
	0
	2
	12

	
	3
	Type A
	0
	3
	11

	1
	2
	Type A
	0
	2
	10

	
	3
	Type A
	0
	3
	9

	2
	2
	Type A
	0
	2
	9

	
	3
	Type A
	0
	3
	8

	3
	2
	Type A
	0
	2
	7

	
	3
	Type A
	0
	3
	6

	4
	2
	Type A
	0
	2
	5

	
	3
	Type A
	0
	3
	4

	5
	2
	Type B
	0
	9
	4

	
	3
	Type B
	0
	10
	4

	6
	2
	Type B
	0
	4
	4

	
	3
	Type B
	0
	6
	4

	7
	x
	Type B
	0
	5
	7

	8
	x
	Type B
	0
	5
	2

	9
	x
	Type B
	0
	9
	2

	10
	x
	Type B
	0
	12
	2

	11
	x
	Type A
	0
	1
	13

	12
	x
	Type A
	0
	1
	6

	13
	x
	Type A
	0
	2
	4

	14
	x
	Type B
	0
	4
	7

	15
	x
	Type B
	0
	8
	4



Table 5.1.2.1-x: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 2
	I
	PDSCH mapping type
	K0
	S
	L

	0
	Type B
	0
	2
	2

	1
	Type B
	0
	4
	2

	2
	Type B
	0
	6
	2

	3
	Type B
	0
	8
	2

	4
	Type B
	0
	10
	2

	5
	Type B
	1
	2
	2

	6
	Type B
	1
	4
	2



Note: From a table size perspective, it is possible to add 7 more rows with same K0 and S as above but with L=4 as well as 2 more rows S=0 and L=4.

Table 5.1.2.1-x: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 3
	i
	PDSCH mapping type
	K0
	S
	L

	0
	Type B
	0
	4
	2

	1
	Type B
	0
	6
	2

	2
	Type B
	0
	8
	2

	3
	Type B
	0
	10
	2



Note: From a table size perspective, additional entries are possible.

Working assumption:
· For PUSCH tx, 4-bit to indicate the resource allocation, as shown in Table below
Table 6.1.2.1-x: Default resource allocation for PUSCH
	i
	PUSCH mapping type
	K2
	S
	L

	0
	Type A
	j
	0
	14

	1
	Type A
	j
	0
	12

	2
	Type A
	j
	0
	10

	3
	Type B
	j
	2
	10

	4
	Type B
	j
	4
	10

	5
	Type B
	j
	4
	8

	6
	Type B
	j
	4
	6

	7
	Type A
	j+1
	0
	14

	8
	Type A
	j+1
	0
	12

	9
	Type A
	j+1
	0
	10

	10
	Type B
	j+2
	0
	14

	11
	Type A
	j+2
	0
	12

	12
	Type A
	j+2
	0
	10

	13
	Type B
	j
	8
	6

	14
	Type A
	j +3
	0
	14

	15
	Type A
	j +3
	0
	10



Table 6.1.2.1-x: Definition of value j in determination for K2
	µ
	j for msg 3 initial tx
	j for other cases 

	0
	3
	1

	1
	3
	1

	2
	6
	2

	3
	9
	3



Agreements:
For time-domain signaling for PUSCH scheduled by DCI in USS
· if dedicated RRC signaling has provided a table	
· Use this table for PUSCH transmission scheduled by DCI in USS
· else if RMSI signaling has provided a table
· Use this table for PUSCH transmission scheduled by DCI in USS
· else
· Use the default PUSCH table
For time-domain signaling for PDSCH scheduled by DCI in USS
· if dedicated RRC signaling has provided a table	
· Use this table for PDSCH transmission scheduled by DCI in USS
· else if RMSI signaling has provided a table
· Use this table for PDSCH transmission scheduled by DCI in USS
· else
· Use pattern 1 from the agreed default table

Agreements:
The following text proposal is adopted to clarify that N1 processing time at least follows the semi-static configuration for DMRS, and not that resulting from the allocation. 
------ Text Proposal for TS 38.214 Subclause 5.3 ------
-	N1 is based on µ of table 5.3-1 that corresponds to the min (µDL, µUL) where the µDL corresponds to the subcarrier spacing of the downlink with which the PDSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted. If the higher layer parameter dmrs-AdditionalPosition is configured with a value greater than 0, or if the high layer parameter is not configured, then N1  value follows from the second column of table 5.3.1; otherwise, the N1 value follows from the first column of table 5.3-1.
Agreements:
The following text proposal is adopted to clarify the start position of the physical channel carrying HARQ-ACK. 
------ Text Proposal for TS 38.214 Subclause 5.3 ------

[bookmark: _Hlk500865557][bookmark: _Hlk508187268]If the first uplink symbol of the physical channel to which carry carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1 then the UE shall provide a valid HARQ-ACK message, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged. 
<text omitted which is unchanged>

-	If the PDSCH is mapping type A as given in subclause 7.4.1.1 of [4, TS 38.211], and the last symbol of PDSCH is on the ith symbol of the slot where i<7, then , otherwise d1,3 = 0.
-	otherwise d1,2 = 0.
------ End of Text Proposal ------

Agreements:
· To confirm the following working assumption:
· For broadcast PDSCH, MCS is limited to QPSK, rank is limited to 1.

Agreements:
· Adopt the corresponding text proposals:
----- Text proposals for 38.214, 5.1.1.1 -----
For transmission scheme 1 of the PDSCH, the UE may assume that a gNB transmission on the PDSCH would be performed with up to 8 transmission layers on antenna ports 1000-1011 as defined in Subclause 7.3.1.4 of [4, TS 38.211], subject to the DMRS reception procedures in Subclause 5.1.6.2.
<unchanged text omitted>
The UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel scheduled with other RNTIs than C-RNTI. The UE is not expected to decode a PDSCH scheduled with P-RNTI, RA-RNTI, or SI-RNTI and (Qm) > 2.
----- End of Text Proposal -----

Agreements:
· Confirm the following working assumption:
· P-RNTI PDSCH is not required to be decoded by UE in RRC_CONNECTED mode
· Note: P-RNTI PDCCH may not schedule a P-RNTI PDSCH but rather carries the message by itself, which may be used for e.g. systemInfoModification, cmas-Indication, and etws-Indication

Working assumption:
· For baseline (Capability 1) UE processing times, for PDSCH mapping type B with 2-symbol duration, the minimum UE processing times are defined as the following where N1 is the corresponding value from Table 5.3-1 of TS 38.214: 
· N1 + 3 + d symbols when there is a time-domain overlap of ‘d’ symbols (d = {0,1,2}) between the scheduling PDCCH and the scheduled PDSCH

Agreements:
The previous WA is confirmed with updates:
· While UE acquires SI upon being triggered by Paging DCI
· UE is not required to decode C-RNTI PDSCH if the SI-RNTI PDSCH is overlapped with at least one symbol
· In case UE autonomously monitors SI-RNTI PDCCH while monitoring C-RNTI PDCCH, and both SI-RNTI PDSCH and C-RNTI PDSCH are overlapped with at least one symbol, the UE is not required to decode SI-RNTI PDSCH
·  (Working assumption)The first two bullets apply unless TBS of SI-RNTI PDSCH ≤ 2216 2976 for FR1, then UE decodes both SI-RNTI PDSCH and C-RNTI PDSCH 
· The first two bullets always apply in FR2

Conclusion:
Consider whether further handling on UE processing time may be needed in the following cases
· [bookmark: _Hlk511846103]L1 is the length (in symbols) of a first PDSCH allocation
· L1-dmrs is location of last DMRS in the allocation 
· L2 is the length (in symbols) of a second PDSCH allocation
· L2-dmrs is location of last DMRS in the allocation 
· g is the delay (in symbols) between the first and second PDSCH allocation
· In case where L1 – L2 – g > 0
· The DMRS locations between the first and second PDSCH allocation are different

Conclusion:
At least for the following conditions below, the processing times listed in Table 2 have been considered as potential candidates for specification of Capability #2, although there has been no conclusion on the final value.
· Single numerology for PDCCH, PDSCH, and PUSCH and no UCI multiplexing
· Case 1-1: PDCCH monitoring on up to three OFDM symbols at the beginning of a slot
· PDSCH allocation with at least 7 symbols is supported
· One unicast PDSCH received and/or one unicast PUSCH transmitted within the same slot
· FFS: More than one PDSCH and/or PUSCH case
· Single CC
· FFS: CA case with and without cross-carrier scheduling
· For C-RNTI only
· FFS: also applicable to the cases when C-RNTI and with other broadcast RNTIs are processed simultaneously by the UE
· FFS: whether Capability #2 relaxation is applied dynamically depending on conditions
· Note: Companies are also encouraged to provide processing times for 60kHz (FR1)
· Note: Companies are also encouraged to provide conditions under which more aggressive processing times (within the range) could be enabled

Table 2. UE Processing Times for Capability #2
	Configuration
	HARQ Timing Parameter
	Units
	15 KHz SCS
	30 KHz SCS

	Front-loaded DMRS only
	N1
	Symbols
	[2.5-4]
	[2.5-6]

	Frequency-first RE-mapping
	N21
	Symbols
	[2.5-6]
	[2.5-6]


· 1If 1st symbol of PUSCH is data-only or FDM data with DMRS, then add 1 symbol to N2 in table.

Conclusion:
The existing agreements were made before RAN2 defined SUL and non-SUL as a single serving cell
· One TB is mapped to one DL/UL carrier.
· Re-transmission of a TB cannot take place on different carrier than the initial transmission.
So far this implies for some companies that for SUL, the re-transmission of a TB should not take place on a different carrier than the initial transmission. Other companies believe re-transmission may take place on a different carrier in case of SUL and UL.
· If intention for previous agreement was to be worded “per cell” then it would be restricted to CA
· RAN1 should discuss whether to clarify the existing agreements
· Note: in SUL there is only one cell and one HARQ entity

Working assumption:
· The processing requirement for HARQ-ACK in response to DL SPS release is N OFDM symbols from last symbol of the corresponding PDCCH for UE Capability #1:
· 15 kHz case: 8 + 5
· 30 kHz case: 10 + 5
· 60 kHz case: 17 + 5
· 120 kHz case: 20 + 5

The proposal in R1-1805747 is agreed. 

The four TPs in R1-1805731 are endorsed in principle, up to editor to refine the wording where necessary

Agreements:
· Adopt following TP for 38.213 subclause 8.3 Msg3 PUSCH:

If the UE applies transform precoding to an Msg3 PUSCH transmission with frequency hopping, the frequency offset for the second hop [6, TS38.214] is given in Table 8.3-1.
	Number of PRBs in initial active UL BWP
	
Value of  Hopping Bits
	Frequency offset for 2nd hop

	

	0
	
floor()

	
	1
	
floor()

	

	00
	
floor()

	
	01
	
floor()

	
	10
	
－floor()

	
	11
	Reserved



Agreements:
· To adopt the following TP for Section 6.3 of 38.214


In case of intra-slot frequency hopping is configured for PUSCH without repetitions, the number of symbols in the first hop is given by , the number of symbols in the second hop is given by , where   is the length of the PUSCH transmission in OFDM symbols in one slot.

Conclusion:
· Confirmation of the activation/deactivation signalling for SP-CSI on PUSCH is not explicitly supported in the specs
· Up to gNB implementation

Agreements:
· For Rel.15 Dec. drop, for both Type 1 and Type 2 PUSCH transmissions with a configured grant, when a UE is configured with data mapping Type B and K> 1, the same symbol allocation is applied across the K consecutive slots. 

Agreements:
· Adopt the following TP regarding the number of layers in LBRM operation. 
--------------Start of TP, 5.4.2.1 ---------------------




The bit sequence after encoding  from Subclause 5.3.2 is written into a circular buffer of length  for the -th coded block, where  is defined in Subclause 5.3.2.







For the -th code block, let  if  and  otherwise, where, ,  is determined according to Subclause 6.1.4.2 in [6, TS 38.214] for UL-SCH and Subclause 5.1.3.2 in [6, TS 38.214] for DL-SCH/PCH, assuming the following:
-	maximum number of layers for one TB supported by the UE for the serving cell, if the UE has reported its corresponding capability; otherwise a maximum of 2 layers is assumed for DL-SCH;

-	maximum modulation order configured for the serving cell, if configured by higher layers; otherwise a maximum modulation order  is assumed for DL-SCH ;

Conclusion:
· It is RAN1 understanding that UE is not expected to handle cases where the Nref value (in 5.4.2.1) changes across transmissions for the same transport block.
· No spec impact.

Agreements:
· Following change is adopted for TS 38.213 section.
------------------------------------------------start of text proposal------------------------------------------------








If a UE detects a DCI format 2_1 in a PDCCH transmitted in a control resource set in a slot, the set of symbols indicated by a field in DCI format 2_1 includes the last   symbols prior to the first symbol of the control resource set in the slot  where  is the value of higher layer parameter Monitoring-periodicity-PDCCH-slot,  is the number of symbols per slot, is the subcarrier spacing configuration for a serving cell with mapping to a respective field in the DCI format 2_1,  is the subcarrier spacing configuration of the DL BWP where the UE receives the PDCCH conveying the DCI format 2_1, and  is a natural number. If the UE is configured with higher layer parameters UL-DL-configuration-common or UL-DL-configuration-common-Set2, symbols indicated as uplink by UL-DL-configuration-common or UL-DL-configuration-common-Set2 are excluded from the last  symbols prior to the first symbol of the control resource set in the slot. The resulting set of symbols includes a number of symbols that is denoted as. 
-------------------------------------------end of text proposal---------------------------------------------------------

Agreements:
· Regarding the discrepancy in RAN1 and RAN2 agreements w.r.t. initial active BWP vs. the up to configured 4 BWPs, to adopt the RAN2 agreements and make necessary RAN1 spec update
· The corresponding TP is shown below:

------------------------------------- Begin Text Proposal Sec 7.3.1.1.2 of 38.212 --------------------------------------
< Omitted >


-	Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of UL bandwidth parts configured by higher layersdefined in Table 7.3.1.1.2-1. The bitwidth for this field is determined as bits, where 


-	 and the bandwidth part indicator is equivalent to the higher layer parameter BWP-Id if  the higher layer parameter BandwidthPart-Config configures up to 3 bandwidth parts and the initial bandwidth part is not included in higher layer parameter BandwidthPart-Config;

-	otherwise  and the bandwidth part indicator is defined in Table 7.3.1.1.2-1.;

-	 is the number of configured bandwidth parts according to higher layer parameter BandwidthPart-Config.
< Omitted >

Table 7.3.1.1.2-1: Bandwidth part indicator 
	Value of BWP indicator field
	Bandwidth part

	1 bit
	2 bits
	

	0 
	00
	First bandwidth part configured by higher layers

	1
	01
	Second bandwidth part configured by higher layers

	
	10
	Third bandwidth part configured by higher layers

	
	11
	Fourth bandwidth part configured by higher layers



------------------------------------- End Text Proposal Sec 7.3.1.1.2 of 38.212 -----------------------------------------

------------------------------------- Begin Text Proposal Sec 7.3.1.2.2 of 38.212 --------------------------------------
< Omitted >


-	Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of DL bandwidth parts  configured by higher layersdefined in Table 7.3.1.1.2-1. The bitwidth for this field is determined as bits, where 


-	 and the bandwidth part indicator is equivalent to the higher layer parameter BWP-Id if  the higher layer parameter BandwidthPart-Config configures up to 3 bandwidth parts and the initial bandwidth part is not included in higher layer parameter BandwidthPart-Config;

-	otherwise  and the bandwidth part indicator is defined in Table 7.3.1.1.2-1.;

-	 is the number of configured bandwidth parts according to higher layer parameter BandwidthPart-Config.
< Omitted >
------------------------------------- End Text Proposal Sec 7.3.1.2.2 of 38.212 -----------------------------------------

Agreements:
· To adopt the following TP:
------------------------------------- Begin Text Proposal Sec 12 of 38.213 --------------------------------------
< Omitted >
For each DL BWP or UL BWP in a set of DL BWPs or UL BWPs, respectively, the UE is configured the following parameters for the serving cell as defined in [4, TS 38.211] or [6, TS 38.214]:
· a subcarrier spacing provided by higher layer parameter DL-BWP-mu or UL-BWP-mu;
· a cyclic prefix provided by higher layer parameter DL-BWP-CP or UL-BWP-CP;
· a PRB offset with respect to the PRB determined by higher layer parameters offset-pointA-low-scs and ref-scs and a number of contiguous PRBs provided by higher layer parameter DL-BWP-BW or UL-BWP-BW; 
· 
a starting PRB and a number of contiguous PRBs indicated by higher layer parameter locationAndBandwidth which is interpreted as RIV according to [5.1.2.2.2, TS 38.213], setting =275 and the starting PRB is a PRB offset with respect to the PRB indicated by higher layer parameters offsetToCarrier and subcarrierSpacing.
· an index in the set of DL BWPs or UL BWPs by respective higher layer parameters DL-BWP-index or UL-BWP-index;
· DCI format 1_0 or DCI format 1_1 detection to a PDSCH reception timing values by higher layer parameter DL-data-time-domain, PDSCH reception to a HARQ-ACK transmission timing values by higher layer parameter DL-data-DL-acknowledgement, and DCI format 0_0 or DCI format 0_1 detection to a PUSCH transmission timing values by higher layer parameter UL-data-time-domain; 
< Omitted >
------------------------------------- End Text Proposal Sec 12 of 38.213 --------------------------------------

The draft LS is approved. Final LS (accepting all change marks) in R1-1805726

Agreements (RAN2 impact)
· The existing higher-layer parameter SCS-SpecificCarrier provided to a UE via a dedicated RRC signal is also applicable to Scell & SUL

Agreements:
· It’s RAN1’s understanding that the active DL (or UL) BWP switching delay (i.e. T μs) for two types of UE capability will be specified in RAN4 specs.
· Send LS to RAN4 – R1-1805727, which is approved, final LS in R1-1805755
· For DCI-based active DL (or UL) BWP switching, a UE is not expected to switch its active DL (or UL) BWP based on an active DL (or UL) BWP switching DCI which is considered as  invalid where invalidity is defined as when the signaled K0 (or K2) value in the DCI can’t guarantee the active DL (or UL) BWP switching delay equal to or larger than the one specified in RAN4 specs to the UE based on the UE’s capability.

Agreements:
Confirm the following working assumption with updates:
· Sizes of all DCI bitfields in DCI formats 0-1 and 1-1 in USS determined by current BWP. Data transmitted on the BWP indicated by the BWP index. If the BWP index activates another BWP, transform as follows:
· Zero-pad too small bitfields to match the new BWP
· Truncate too large bitfields to match the new BWP
· The truncation is done from MSB (including the bit indicating the resource allocation type)
· Zero-padding is done for MSB

Conclusion:
· It is confirmed that when a UE is configured with semi-static HARQ-ACK codebook, the HARQ association set is determined based on the semi-static (via RMSI/UE-specific) UL/DL configurations for PDSCH occasions in addition to HARQ-ACK in response to SPS release
· This is already reflected in the current specs

Agreements:
· Confirm WA from RAN1#92 with the following update
· When a UE is configured with semi-static HARQ-ACK Codebook, on a per cell basis:
· If the UE indicates capability to receive more than one unicast PDSCH per slot, it assumes a max number of non-overlapping candidate unicast PDSCH occasions per slot as determined by the SLIV in the configured pdsch-symbolAllocation table. 
· Otherwise, the UE is expected to receive only one unicast PDSCH per slot, and HARQ-ACK association set assumes one unicast PDSCH per slot
· The UE is not expected to receive SPS PDSCH release and unicast PDSCH in a same slot
· Handling HARQ-ACK for PDCCH for SPS release follows the same way as in LTE

Agreements:
· For unpaired spectrum and DL/UL BWP switching 
· UE does not transmit HARQ-ACK for PDSCH reception(s) on the DL BWP prior to DL/UL BWP switching

Agreements:
· When UE is to rate-match a PDSCH around PDCCH scheduling the PDSCH, and PDCCH is received in the CORESET configured with WB RS, the UE shall rate-match around 
· The union of REs of the PDCCH scheduling the PDSCH and the WB RS REs for the configured CORESET

Agreemets:
· To adopt the following TP to 5.1.4 of 38.214
When receiving PDSCH not conveying [RAR, OSI, Paging, Msg4, SIB1], Tthe REs corresponding to the union of configured or dynamically indicated resources in Subclauses 5.1.4.1, 5.1.4.2 and resources corresponding to SS/PBCH are declared as not available for PDSCH in Subclause 7.3.1.5 of [4, TS 38.211].

Agreements:
· When an PDCCH candidate collides with any RB-level resource (FFS RE-level), where PDSCH is semi-statically not mapped, as described in TS38.214 Section 5.1.4.1 then 
· The UE is not required to monitor the PDCCH candidate overlapping with the resource even only by one RE
Agreements:
Clarify in the specification that the periodicity of bitmap-pair, when bitmap-3 is not configured, is equal to the length of the bitmap-2. 
· For bitmap-pair not included in one or two groups of resource sets (semi-static RMR) and associated with two-slot long bitmap-2, first slot of bitmap-2 corresponds to even slots, second slot corresponds to odd slots.
· For bitmap-pair not included in one or two groups of resource sets (semi-static RMR) and associated with one slot long bitmap-2, corresponds to every slot.

Agreements:
For resources of a bitmap-pair configured with bitmap-3 and of a CORESET included in one or two groups of resource sets (dynamic RMR), the dynamic indication of availability for PDSCH applies to a set of slot(s) where the bitmap-pair/CORESET actually exists among the slots of PDSCH scheduled.


	Channel coding

	Agreement:
The UE is not expected to transmit or receive the bit sequence if , where  is the number of parity check bits as defined in Section 5.3.1.2;
· Editor to capture this in Section 5.3 of TS 38.212


Agreement:


Polar code segmentation is applied if ( and ) or A >= 1013
· Editor to capture this in Section 6.3.1.2.1 of TS 38.212

Conclusion:
It is RAN1’s understanding that a UE is not expected to receive a retransmission with a TB size that is different from the last valid TB size signalled for this TB. 
Note: This does not have any RAN1 specification impact. A note similar to the one in TS36.321, Subclause 5.3.2.2 can be added to 38.321.


	NR-LTE co-existence 

	Conclusion:
Placement of the SUL CIF field in DCI needs to be corrected. 
· Details should be handled in the DCI discussions in scheduling and HARQ AI

Agreement:
In Rel-15, Case 1 HARQ timing is supported for the LTE serving cells only for the following cases
· A single FDD cell 
· DL CA with FDD-FDD CA and FDD-TDD CA, where the LTE PCell is FDD and there is only one UL carrier
· The UE is not configured for cross-carrier scheduling

Agreement:
For a UE operating in EN-DC when configured with Case 1 HARQ timing on an FDD PCell, the following is supported for the LTE serving cells
· For an FDD SCell, the same DL HARQ timing as the PCell is applied for the FDD SCell,
· For a TDD SCell, the same DL HARQ timing as the PCell is applied restricted to the set of DL/special subframes on the TDD SCell
· The UL HARQ timing for the FDD PCell is the same for the CA and non-CA cases



	UL power control

	
Agreement
Definition of PUSCH open-loop parameter j=0 should also include Msg3 transmission in the RRC_CONNECTED state

Agreement
For PUSCH Msg3 in the RRC_CONNECTED state, UE shall use the SSB or CSI-RS associated with the PRACH for the pathloss measurement

Agreement
For PUSCH Msg3 and UE in RRC_CONNECTED state, if the UE is configured with more than one closed-loop process for PUSCH, the CL-PC index shall be fixed to l=0.   

Agreement
For PUCCH without high layer parameter PUCCH-Spatial-relation-info, the closed loop index l should also be set to a fixed value, i.e., l=0.

Agreement:
Single K1 value is supported for PUCCH power control
· The value will be decided in RAN1#93

Agreement
Single K2 value is supported for PUCCH power control
· The value will be decided in RAN1#93

Agreement: 
UE uses one selected SSB or CSI-RS resource among SSB(s) and CSI-RS resource(s) associated with indicated RACH resource(s) in the handover message for pathloss estimation for PRACH during handover.

Agreement:
· For group-common TPC command in DCI format 2-2, both closed loops can be adjusted dynamically

Working Assumption
For group-common TPC command in DCI format 2-2, 
One bit closedloopindex field is present along with the TPC command in the DCI format 2_2 to indicate which closed loop the TPC command applies to
· When a UE is configured with 1 closed loop, the bit closedloopindex field is NOT present.
· When a UE is configured with 2 closed loops, the bit location of closedloopindex field follows the 2 bit TPC command.
Notes: UE assumes that the start bit of the TPC command is X*tpc_index, where X=3 if configured with 2 closed-loop process, otherwise X=2.

Conclusion
For further discussion in RAN1#93
· K value for group common TPC is the minimum of the configured K2 values plus one.
· Applies for both PUCCH, PUSCH, SRS
· Power scaling

Agreement
Default parameter setting for virtual PHR
How to set {j, qd, l}
· [bookmark: _Hlk511820611]For j, P0alphasetindex = 0 of p0-pusch-alpha-setconfig
· For qd, pusch-pathlossreference-index = 0 of pusch-pathloss-Reference-rs
· [bookmark: _Hlk511820652]For l, l =0
· Note: If the UE is configured with multiple UL BWPs, j, qd, l corresponding to lowest BWP ID are used

Conclusion:
Type 3 PHR is supported only in case PUSCH is not configured

Agreement
· At least from RAN1 perspective, it is not needed to include Pcmax,c together with PH in case of virtual PHR

Agreement
Priority rule for SUL
· For simultaneous uplink transmissions that are power-limited, when one or multiple serving cell(s) are configured with both UL and SUL carriers
· Existing priority rule based on signals/channels content
· In case transmissions with the same priority level on the two UL carriers, 
· the UL carrier which is configured for PUCCH has higher priority



	UE feature

	Agreement
Feature 0-13 “Phase coherence across non-contiguous UL symbols in slot in the transmission of one channel” deleted from the NR UE feature list as this feature is not supported in Rel-15.

Note :
Creat the following new feature if the following new feature is supported in Rel-15 after other discussion related to R1-1803374.
1-13: Simultaneous Transmission of PRACH and SR (new): Optional with capability signaling

Conclusion
NR UE feature related to June version of Rel-15 specification will be discussed separately.

Conclusion: 
“Optional” in the UE feature list means it’s optional with UE capaiblity signaling 

R1-1805728	NR UE feature list	NTT DOCOMO, INC., AT&T
The LS is agreed and final LS in R1-1805752


	NR URLLC

	Agreements:
· The two BLER targets that are configurable for URLLC for CSI reporting are:
· Option B. (10-1, 10-5)
· Note: The definition of the test case for the BLER target of 10-5 should take into account channel and interference variations and estimation errors.

Agreements:
· Highest spectral efficiency for CQI based on 10-5 BLER target for URLLC is no more than 772/1024*6
· Highest spectral efficiency for CQI based on 10-1 BLER target for URLLC is no more than 873/1024*6
· It doesn’t necessarily mean that the CQI table introduced for eMBB can not be directly reused for URLLC – it’s still a separate discussion
· Note that 
· Whether or not to have two tables or a single table covering both BLER targets is a separate issue

Agreements:
· In total, there are two CQI tables for URLLC CQI reporting
· The first table for URLLC CQI reporting is the same as the existing 64QAM CQI table without any change, which is for BLER target 10-1 for URLLC
· Note: this means the agreement on “Highest spectral efficiency for CQI based on 10-1 BLER target for URLLC is no more than 873/1024*6” is overturned
· The new table will have entries corresponding to BLER target 10-5
· For CSI reporting, the CQI field is 4-bit.
Agreements:
· For BLER 10-5, 
· Companies are encouraged to perform simulations for the new CQI table for URLLC, including
· The lowest SE entry 
· E.g., 30~50/1024*2
· Note that the highest SE entry of no more than 772/1024*6 is already agreed
· Consider using approximately equally spaced SNR values
· Other options are not precluded
· Whether or not some existing CQI entries for BLER 10-1 can be reused
· Consider exsiting CQI entires when applicable
· In total 15 CQI entries (+1 OOR entry)
· In performing the simulations, consider
· Fading channel (TDL-A, 30ns) & (TDL-C, 300ns)
· Other options are not precluded
· Payload of 32 bytes
· Other payload sizes can also be considered, up to each company
· SNR at 5% geometry for the lowest SE entry
· Other options are not precluded
· For other simulation assumptions, refer to agreements from RAN1#92
· Similar considerations are also applicable to the MCS table evaluations 

Conclusion:
· There is no consensus in Rel-15 to support:
· Defining a new DCI format(s) that has a smaller DCI payload size than DCI format 0-0 and DCI format 1-0 unicast data, and/or 
· For a given carrier, PDCCH repetitions over same or multiple PDCCH monitoring occasion(s) of the same or multiple CORESET and search space

Conclusion:
· There is no concensus in Rel-15 to support handling inter-UE UL multiplexing of transmission with different reliability requirements (including the potential need for UL UE pre-emption)



3. RAN WG3 progress at RAN3 #99bis
[Essential correction for EN-DC]
On E-UTRA-NR DC via EPC where the E-UTRA is the master (Option 3/3a/3x),
-the followings were agreed:
- CR TS 38.401 (NG-RAN architecture description) on support delta configuration in R3-182340
- Outgoing LS to RAN2 on supporting delta configuration for F1 UE Context Management in R3-182479
- Text proposal to TS 37.340 (NR Multi-Connectivity Stage 2) on Addition of the full config indicator in SN Change in R3-182339
- CR to TS 36.423 (X2AP) on Additon of the full config indicator in R3-182480
- CR to TS 36.423 (X2AP) on Use of SPID for EN-DC in R3-182353
- Outgoing LS to SA2 on use of SPID for EN-DC in R3-182485
- CR to TS 36.423 (X2AP) on X2 partial reset for EN-DC in R3-182484
-Text Proposal to TS 36.300 (E-UTRA and E-UTRAN Stage 2) on X2 partial reset for EN-DC in R3-181709
- CR to TS 36.423 (X2AP) on Correction of condition presence of E-RAB Level QoS Parameters related in R3-182013
- CR to TS 36.423 (X2AP) on Clarification of the interactions with the UE Context in R3-181710
- CR to TS 36.423 (X2AP) on Corrections on Tabular indentation and ASN.1 criticality in R3-182293
- CR to TS 36.423 (X2AP) on Corrections on Correction of UL link configuration in R3-181667
- CR to TS 36.423 (X2AP) on Support of TEID change at SN in R3-180022
- CR to TS 36.423 (X2AP) on Correction of abnormal conditions for EN-DC security algorithm selection in R3-182420
- CR to TS 36.423 (X2AP) on Correction of reference in RRC Container in R3-182421/R3-182422
-Text Proposal to TS 37.340 (NR Multi-Connectivity Stage 2) on Clarification of the usage of SN Status Transfer in R3-181711
- CR to TS 36.423 (X2AP) on support of NR Multiple frequency band in EN-DC in R3-182344
- On Xn, XnAP rapp to provide the related changes in next XnAP rapporteur update
- CR to TS 36.423 (X2AP) on Correction of max NR ARFCN value in R3-182098
- CR TS 38.401 (NG-RAN architecture description) on UL blockage in R3-182470
-Text Proposal to TS 36.300 (E-UTRA and E-UTRAN Stage 2) on List of served cells for X2 connection between eNB and en-gNB in R3-182089
- CR on TS 38.425 (NRUP) on Correction on Initial DDDS triggering in R3-182350
- CR on TS 38.425 (NRUP) on Clarification of the use of the desired buffer size in R3-182423
- CR on TS 38.425 (NRUP) on Correction of Reporting PDCP SN in R3-182424
- CR on TS 38.425 (NRUP) on Correction the max value of one octet in R3-182015
- CR on TS 38.425 (NRUP) on Correction on padding in R3-182426
- CR TS 38.401 (NG-RAN architecture description) on DL user data to DU in R3-182351
- On Secured SRBs Without PDU Sessions, following WA was made.
		- WA: It is up to the RAN to run AS security (i.e. RAN will look at procedures started by the RAN with the UE)


On Higher layer functional split,the followings were agreed (and TPs would be captured in BL CR(R3-181856 for NSA):
-Text Proposal on TS 38.473 (F1AP) on full configuration indication in R3-182341.
-Text proposal to TS 38.473 (F1AP) on including RRC container in F1 message in R3-182354.
- Outgoing LS to RAN2 on RRC Information from gNB-DU to gNB-CU in R3-182486
-Text proposal to TS 38.473 (F1AP) on intra-gNB-DU handover ( in R3-182355.
-Text proposal to TS 38.473 (F1AP) on presence of C-RNTI in EN-DC in R3-182356.
-Text proposal to TS 38.473 (F1AP) on correction on SRB ID range in R3-182357.
-Text proposal to TS 38.473 (F1AP) on measurement configuration in EN-DC in R3-182358.
-Text proposal to TS 38.473 (F1AP) on measurement configuration in SA in R3-182453.
-Text proposal to TS 38.473 (F1AP) on Introduction of of UL/SUL indication in R3-182487.
-Text proposal to TS 38.473 (F1AP) on Handling of protocol error for Transaction ID IE in R3-182361.
-Text proposal to TS 38.473 (F1AP) on support of NR Multiple frequency band in EN-DC in R3-182345.
-Text proposal to TS 38.473 (F1AP) on Correction of max NR ARFCN value in R3-182346.
-Text proposal to TS 38.473 (F1AP) on ASN.1 correction for BroadcastPLMNs-Item in R3-182474.
-Text proposal to TS 38.472 (F1 Signalling Transport) on Clarifications on multiple TNL associations in R3-182454.
-Text Proposal to TS 38.401 (NG-RAN architecture description) on Clarifications on multiple TNL associations in R3-182455
-Text proposal to TS 38.473 (F1AP) on UE identities for RAN and CN paging for SA in R3-182514.
-Text proposal to TS 38.473 (F1AP) on QoS handling for SA in R3-182460.
-Text proposal to TS 38.473 (F1AP) on Establishment of DRB QoS for SA in R3-182515.	- Signal QoS flow QoS profile info from CU to DU (M); CU signals DRB QoS to DU (M)
-DRB QoS profile is always decided at the CU; DU may provide information (details of info is FFS) in the acceptance message indicating that the DU has accepted the QoS requst from CU but there is a resource “issue”; further action in CU is up to CU implementation
- Text proposal to TS38.460 (E1 general aspects and principles) on User Inactivity monitoring in R3-182465
- Text proposal to TS38.470 (F1 general aspects and principles) on User Inactivity monitoring in R3-182502
-Text proposal to TS 38.473 (F1AP) on User Inactivity monitoring in R3-182501.
-Text proposal to TS 38.473 (F1AP) on Cell Barred Info in R3-182456.



[Ongoing topics]
On User Plane Aspects for DC, the followings were agreed:
-Text Proposal on  TS 38.425 (NRUP) on Introduction of assistance information for DL PDCP duplication in R3-182466.
	- WA:introduce a new PDU type for this use
-Text Proposal to TS 38.473 (F1AP) on CA-based SRB duplication in R3-182467.
-CR on  TS 38.425 (NRUP) on  UL and DL outage in R3-182195.

On QoS, followings were agreed.
- Text Proposal to TS 38.413 (NGAP) on Handling of notification control in R3-182393
- NG-RAN node is allowed to initiate the release of a QoS flow using a Cl2 message.
- Text Proposal to TS 38.413 (NGAP) on Resolving the remaining FFS on QoS in R3-182395
- Text Proposal to TS 38.423 (XnAP) on Resolving the remaining FFS on QoS in R3-182396
- Remove 5QI IE from higher level; Add 5QI IE as M in non-dynamic part
- Text Proposal to TS 38.413 (NGAP) on Reference QoS profile indication from 5GC in R3-182500
- Text Proposal to TS 38.415 (PDU Session User Plane Protocol) on Skeleton in R3-182399
- Text Proposal to TS 38.415 (PDU Session User Plane Protocol) on general sections in R3-181721
- Text Proposal to TS 38.415 (PDU Session User Plane Protocol) on extension mechanisms in R3-181722
- Text Proposal to TS 38.415 (PDU Session User Plane Protocol) on procedures in R3-181723
- Text Proposal to TS 38.415 (PDU Session User Plane Protocol) on Frame type in R3-181724
- Text Proposal to TS 38.420 (Xn general aspects and principles) on reference to TS38.415 in R3-181866
- Text proposal to TS 37.340 (NR Multi-Connectivity Stage 2) on reference to TS38.415 in R3-181867
- Text Proposal to TS 38.413 (NGAP) on UE-AMBR in NG procedures in R3-182400
- Text Proposal to TS 38.423 (XnAP) on UE-AMBR in Xn procedure in R3-182401


On Realization of Network Slicing, the followings were agreed:
-Text Proposal to TS 38.413 (NGAP) on Clean up signaling of S-NSSAI(s) in R3-181983/R3-18154
-Text Proposal to TS 38.423 (XnAP) on Correction of S-NSSAI in R3-181855
- Make S-NSSAI mandatory in NGAP, XnAP, F1AP except for modification messages where information is only included if updated
-Text Proposal to TS 38.413 (NGAP) on Slice configuration at NG Setup in R3-182152
- WA: RFSP provides a mechanism to set freq prio policies
-Text Proposal to TS 38.413 (NGAP) on New cause value in HO procedures for slicing in R3-182449
-Text Proposal to TS 38.300 (NR and NG-RAN Stage 2) on Slice Aware Mobility in R3-182450
-Text Proposal to TS 38.413 (NGAP) on Correction of slice temporarily unavailable in R3-181682

On Support of Self-Organising Network (SON) functions,the followings were agreed:
-Text Proposal to TS 38.423 (XnAP) on Xn setup and NG-RAN node configuration update in R3-182488
-Text Proposal to TS 38.300 (NR and NG-RAN Stage 2) on Xn setup and NG-RAN node configuration update in R3-182365

On Support for PWS, nothing was agreed:

On Radio Access Network connected to 5G-CN (Option 2),the followings were agreed:
-Text Proposal to TS 38.413 (NGAP) on Update of user plane security policy in R3-182370
-Text Proposal to TS 38.423 (XnAP) on Update of user plane security policy in R3-182371
-Outgoing reply LS to SA2 on User Plane Security Policy in R3-182437
- UP ciphering is applied to all DRBs of PDU session
-Text Proposal to TS 38.401 (NG-RAN architecture description) on Definition of PDU Session Resource in R3-182155
-Text Proposal to TS 38.413 (NGAP) on introduction the term “PDU Session Resource” in R3-182156
-Text Proposal to TS 38.423 (XnAP) on introduction the term “PDU Session Resource” in R3-182157
-Text Proposal to TS 38.463 (E1AP) on introduction the term “PDU Session Resource” in R3-182158
-Text Proposal to TS 38.413 (NGAP) on signalling of RFSP in R3-182372
-Text Proposal to TS 38.423 (XnAP) on signalling of RFSP in R3-182373
-Text Proposal to TS 38.300 (NR and NG-RAN Stage 2) on Correction on AMF Identifier and AMF nam in R3-181809
-Text Proposal to TS 38.413 (NGAP) on NGAP GUAMI in R3-182374
-Text Proposal to TS 38.423 (XnAP) on HO and Context Retrieval in R3-182375
-Text Proposal to TS 38.423 (XnAP) on Introducing Error Indication and Reset procedures in R3-182376
-Text Proposal to TS 38.423 (XnAP) on RRC Containers in R3-182163
-Text Proposal to TS 38.413 (NGAP) on Correction on the handling concurrent running of security procedures in R3-182164
-Text Proposal to TS 38.413 (NGAP) on supporting per-UE TNLA-binding release in R3-182377
-Text Proposal to TS 38.410 (NG general aspects and principles) on Introducing explicit per-UE TNLA binding release in R3-182273
-Text Proposal to TS 38.473 (F1AP) on correction on Transport Layer for EN-DC in R3-182451.
-Text Proposal to TS 38.473 (F1AP) on correction on Transport Layer for SA in R3-182490.
-Text Proposal to TS 38.413 (NGAP) on Support of AMF initiated update of UE associated signalling connection properties in R3-182380
- Agree to introduce binding release procedure
-Text Proposal to TS 38.401 (NG-RAN architecture description) on Corrections on Xn connectivity in R3-182165
-Text Proposal to TS 38.300 (NR and NG-RAN Stage 2) on 5G deployments with homogeneous TAC format in R3-182381
-Text Proposal to TS 38.413 (NGAP) on TAC format in R3-182383
-Text Proposal to TS 38.423 (XnAP) on TAC format in R3-182384
-Text Proposal to TS 36.413 (S1AP) on TAC format in R3-182362
-Text Proposal to TS 38.473 (F1AP) on TAC format in R3-182386.
- Outgoing reply LS to CT1, CT4, SA2 and RAN2 on TAI and forbidden TAI List for 5GS in R3-182492
- For DRB tunnel forwarding, only PDCP SDUs are sent, no QFI in GTP-U extention header
-Text Proposal to TS 38.413 (NGAP) on Data forwarding handling 4G to 5G in R3-182389
-Text Proposal to TS 38.413 (NGAP) on NG-RAN Node to NG-RAN Node Transparent Container in R3-182390
-Text Proposal to TS 38.413 (NGAP) on Data forwarding for intra-system NG based HO in R3-182493
-Text Proposal to TS 38.423 (XnAP) on data forwarding for Xn based handover in R3-182392
-Text Proposal to TS 38.413 (NGAP) on Coding of PDU Resource Session Release in R3-181976
-Text Proposal to TS 38.413 (NGAP) on Clean up Signaling of NAS PDU in PDU Session management in R3-182472
-Text Proposal to TS 38.413 (NGAP) on Non-3GPP Access support in R3-181813
-Text Proposal to TS 29.413 (NGAP to non-3GPP access) on Skelton in R3-182406
-Text Proposal to TS 29.413 (NGAP to non-3GPP access) on Principles/Use/ NGAP messages/Exceptions for NGAP message contents and information element coding for non-3GPP access in R3-182407
- Outgoing reply LS to CT1 on N2 and N3 interfaces for Non-3GPP access network in R3-182408
-Text Proposal to TS 38.413 (NGAP) on NG interface management procedures in R3-181826
-Text Proposal to TS 38.413 (NGAP) on Trace support in R3-181824
-Text Proposal to TS 38.423 (XnAP) on Trace support in R3-181825
-Text Proposal to TS 38.413 (NGAP) on Paging procedure in R3-182473

On Intra NG-RAN mobility in RRC_INACTIVE (mode), the followings were agreed:
- Outgoing reply LS to RAN2 on details of RAN notification area in R3-182431
- In Rel-15 RNA should be limited to Xn connectivity; mechanisms to avoid the UE going IDLE when moving out of RNA should be specified; NAS recovery mechanism as specified by SA2 is not precluded
-Text Proposal to TS 38.413 (NGAP) on Assistance Information for RAN Paging Priority in R3-182434
- WA: adopt Opt1(i.e. Release the UE NG connection locally without RAN paging.)
-Text Proposal to TS 38.423 (XnAP) on RAN notification area in R3-182494
-Text Proposal to TS 38.423 (XnAP) on Full UE Context Transfer in R3-181980
-Text Proposal to TS 38.413 (NGAP) on Support of location reporting function in R3-182432
-Text Proposal to TS 38.423 (XnAP) on F Support of location reporting function in R3-182433

On E-UTRA-NR DC via 5G-CN where the E-UTRA is the master (Option 7/7a/7x), this topic was not treated

On Positioning support, no contribution was submitted.

On LTE-NR co-existence, the followings were agreed/endosed:
-Text Proposal to TS 36.423 (X2AP) on LTE-NR resource allocation coordination in R3-182048.
-Text Proposal to TS 36.423 (X2AP) on updates to LTE-NR resource allocation coordination in R3-182403.
- LTE CRS info is needed for NR-LTE coordination
-Text Proposal to TS 36.300 (E-UTRA and E-UTRAN Stage 2) on Addition of ‘No EN-DC’ attribute for the Neighbour Relation Table in R3-182095

The following Stage 2 and Stage 3 rapporteur (plus alpha) updates were agreed/Endorsed:
-Updates to TS 37.340 (NR Multi-Connectivity Stage 2) in 
-Updates to TS 38.300 (NR and NG-RAN Stage 2) in R3-181838
-Updates to TS 38.401 (NG-RAN architecture description) in R3-181832
-Updates to TS 38.410 (NG general aspects and principles) in R3-181981
-Updates to TS 38.470 (F1 general aspects and principles) in R3-181838
-Updates to TS 36.413 (S1AP) in R3-181834
-Updates to TS 38.413 (NGAP) in R3-182333-Updates to TS 38.423 (XnAP) in R3-182213
-Updates to TS 38.473 (F1AP) (for NSA) in R3-181836
-Updates to TS 38.473 (F1AP) (for SA) in R3-182332
- Updates to TS 38.424 (Xn Data Transport)in R3-182335
- Updates to TS 38.474 (F1 Data Transport)in R3-182274

The latest updates of TS (BL CR/draft TS for support of SA) would be captured in following.
-BL CR for TS38.401 (NG-RAN architecture description) in R3-182517
-BL CR for TS36.413 (S1AP) in R3-182532
-BL CR for TS36.423 (X2AP) in R3-182533
-BL CR for TS38.470 (F1 general aspects and principles) in R3-182519
-BL CR for TS38.473 (F1AP) (for SA) in R3-182520
-BL CR for TS38.473 (F1AP) (for NSA) in R3-182534
-BL CR (RAN3 aspects) for TS38.300 (NR and NG-RAN Stage 2) in R3-182521
-draft TS for TS29.413 (NGAP to non-3GPP access) in R3-181588
-draft TS for TS38.410 (NG general aspects and principles) in R3-182523
-draft TS for TS38.413 (NGAP) in R3-182524
-draft TS for TS38.415 (PDU Session User Plane Protocol) in R3-182525
-draft TS for TS38.420 (Xn general aspects and principles) in R3-182526
-draft TS for TS38.423 (XnAP) in R3-182527
-draft TS for TS38.424 (Xn Data Transport) in R3-182528
-draft TS for TS38.455 (NR Positioning Protocol A) in R3-181595
4. RAN WG4 progress at RAN4 #86bis
For spectrum perspective
· The following draft CRs/TP were endorsed/approved.
· R4-1804316	TP for TR 37.863-02-01 DC_5A-n261A
· R4-1804342	TP for TR 37.863-02-01 DC_66A-n261A
· R4-1805222	TP for TR 37.863-01-01 for DC_7A-n50A
· R4-1805223	TP for TR 37.863-01-01 for DC_7A-n51A
· R4-1805224	TP for TR 37.863-01-01 for DC_20A-n50A
· R4-1805225	TP for TR 37.863-01-01 for DC_20A-n51A
· R4-1805687	TP for TR 37.863-01-01 for DC_1A-n50A
· R4-1805688	TP for TR 37.863-01-01 for DC_1A-n51A
· R4-1805689	TP for TR 37.863-01-01 for DC_3A-n50A
· R4-1805690	TP for TR 37.863-01-01 for DC_3A-n51A
· R4-1805691	TP for TR 37.863-01-01 for DC_28A-n50A
· R4-1805692	TP for TR 37.863-01-01 for DC_28A-n51A
· R4-1805693	TP for TR 37.863-01-01 for DC_42A-n50A
· R4-1805694	TP for TR 37.863-01-01 for DC_42A-n51A
· R4-1803696	TP for 37.863-01-01: DC_39A-n79A
· R4-1803697	TP for 37.863-01-01: DC_39A-n258A
· R4-1803700	TP for 37.863-01-01: DC_41A-n258A
· R4-1805630	TP for 37.863-01-01: DC_39A-n78A
· R4-1805631	TP for 37.863-01-01: DC_41A-n78A
· R4-1805632	TP for 37.863-01-01: DC_41A-n79A
· R4-1803779	TP for TR 37.863-02-01: DC_1A-3A-8A_n78
· R4-1803755	TP for TR37.863-01-01 UL configuration for DC combinations Band 8 and n78,n79
· R4-1805642	TP for TR37.866-00-02:  Inter-band NR 2DL/2UL CA of n3+n78
· R4-1805119	TP for TR 37.863-02-01: DC_1A-3A_n78A
· R4-1805120	TP for TR 37.863-03-01: DC_1A-3A-7A_n78A
· R4-1805122	TP for TR 37.863-04-01: DC_1A-3A-7A-20A_n78A
· R4-1805123	TP for TR 37.863-03-01: DC_1A-3A-20A_n78A
· R4-1805125	TP for TR 37.863-02-01: DC_1A-7A_n78A
· R4-1805126	TP for TR 37.863-03-01: DC_1A-7A-20A_n78A
· R4-1805127	TP for TR 37.863-01-01: DC_38A_n78A
· R4-1805393	TP for TR 37.864-41-21: DC_20A_n8A-n75A
· R4-1805570	TP for TR 37.864-41-21: DC_20A_n28A-n75A
· R4-1805637	TP for TR 37.863-01-01 NR intra-band contiguous n260 CA
· R4-1805638	TP for TR 37.863-01-01 NR intra-band contiguous n261 CA
· R4-1805639	TP for TR 37.863-01-01 NR Intra-band non-contiguous n260 CA
· R4-1805640	TP for TR 37.863-01-01 NR Intra-band n261 CA
· R4-1805762	TP for TR 37.863-01-01 DC_5A-n260B, DC_5A-n260C, DC_5A-n260D, DC_5A-n260E, DC_5A-n260F, DC_5A-n260G, DC_5A-n260H, DC_5A-n260I, DC_5A-n260J, DC_5A-n260K, DC_5A-n260L, DC_5A-n260M, DC_5A-n260O, DC_5A-n260P DC_5A-n260Q
· R4-1805763	TP for TR 37.863-02-01 DC_5A-n261B, DC_5A-n261C, DC_5A-n261D, DC_5A-n261E, DC_5A-n261F, DC_5A-n261G, DC_5A-n261H, DC_5A-n261I, DC_5A-n261J, DC_5A-n261K, DC_5A-n261L, DC_5A-n261M, DC_5A-n261O, DC_5A-n261P, DC_5A-n261Q
· R4-1805764	TP for TR 37.863-01-01 DC_66A-n260B, DC_66A-n260C, DC_66A-n260D, DC_66A-n260E, DC_66A-n260F, DC_66A-n260G, DC_66A-n260H, DC_66A-n260I, DC_66A-n260J, DC_66A-n260K, DC_66A-n260L, DC_66A-n260M, DC_66A-n260O, DC_66A-n260P DC_66A-n260Q
· R4-1805765	TP for TR 37.863-02-01 DC_66A-n261B, DC_66A-n261C, DC_66A-n261D, DC_66A-n261E, DC_66A-n261F, DC_66A-n261G, DC_66A-n261H, DC_66A-n261I, DC_66A-n261J, DC_66A-n261K, DC_66A-n261L, DC_66A-n261M, DC_66A-n261O, DC_66A-n261P, DC_66A-n261Q
· R4-1805633	TP for TR37.863-01-01 for EN-DC CA_2A-n71A MSD and uplink configuration
· R4-1804224	TP for TR 37.817-01: n41 correction and addtion
· R4-1805732	TP for TR 37.863-01-01 DC_(n)41C DC_41A_n41A SEM
· R4-1803745	TP on TR 37.863-01-01 for DC_8A-n77A: UL configuration for MSD for H4
· R4-1803956	TP for TR 37.863-03-01 DC_1A-7A-7A_n78A
· R4-1803957	TP for TR 37.863-03-01 DC_1A-7A-7A_n257A
· R4-1803958	TP for TR 37.863-04-01 DC_1A-3A-7A-7A_n78A
· R4-1803959	TP for TR 37.863-04-01 DC_1A-3A-7A-7A_n257A
· R4-1803960	TP for TR 37.863-04-01 DC_1A-5A-7A-7A_n78A
· R4-1803961	TP for TR 37.863-04-01 DC_1A-5A-7A-7A_n257A
· R4-1803962	TP for TR 37.863-05-01 DC_1A-3A-5A-7A-7A_n78A
· R4-1803963	TP for TR 37.863-05-01 DC_1A-3A-5A-7A-7A_n257A
· R4-1804275	TP for TR 37.863-41-21 DC_1A-3A-5A_n78A-n257A
· R4-1804276	TP for TR 37.863-41-21 DC_1A-3A-7A_n78A-n257A
· R4-1804277	TP for TR 37.863-41-21 DC_1A-5A-7A_n78A-n257A
· R4-1804278	TP for TR 37.863-41-21 DC_1A-7A-7A_n78A-n257A
· R4-1804279	TP for TR 37.863-41-21 DC_3A-5A-7A_n78A-n257A
· R4-1804280	TP for TR 37.863-41-21 DC_3A-7A-7A_n78A-n257A
· R4-1804281	TP for TR 37.863-41-21 DC_5A-7A-7A_n78A-n257A
· R4-1804282	TP for TR 37.863-41-21 DC_1A-3A-5A-7A_n78A-n257A
· R4-1804283	TP for TR 37.863-41-21 DC_1A-3A-7A-7A_n78A-n257A
· R4-1804284	TP for TR 37.863-41-21 DC_1A-5A-7A-7A_n78A-n257A
· R4-1804285	TP for TR 37.863-41-21 DC_3A-5A-7A-7A_n78A-n257A
· R4-1805579	TP for TR 37.863-41-21 DC_5A_n78A-n257A
· R4-1805580	TP for TR 37.863-41-21 DC_7A_n78A-n257A
· R4-1805581	TP for TR 37.863-41-21 DC_1A-3A_n78A-n257A
· R4-1805582	TP for TR 37.863-41-21 DC_1A-5A_n78A-n257A
· R4-1805584	TP for TR 37.863-41-21 DC_3A-5A_n78A-n257A
· R4-1805585	TP for TR 37.863-41-21 DC_3A-7A_n78A-n257A
· R4-1805586	TP for TR 37.863-41-21 DC_5A-7A_n78A-n257A
· R4-1805587	TP for TR 37.863-41-21 DC_7A-7A_n78A-n257A
· R4-1805716	TP for TR 37.863-41-21 DC_1A-7A_n78A-n257A
· R4-1803833	TP for TR 37.863-02-01: DC_2A-66A-n71A
· R4-1804069	TP for TR 37.865-01-01: CA_n28A_n78A 
· R4-1805575	TP for TR 37.864-41-21: DC_1A_n28A-n78A
· R4-1805576	TP for TR 37.864-41-21: DC_3A_n28A-n78A
· R4-1805577	TP for TR 37.864-41-21: DC_7A_n28A-n78A
· R4-1804373	TP for TR 37.863-03-01 DC_1A-3A-28A_n77A
· R4-1804374	TP for TR 37.863-03-01 DC_1A-3A-28A_n78A
· R4-1804375	TP for TR 37.863-03-01 DC_1A-3A-28A_n79A
· R4-1804376	TP for TR 37.863-03-01 DC_1A-3A-28A_n257A
· R4-1804377	TP for TR 37.863-03-01 DC_1A-21A-28A_n77A
· R4-1804378	TP for TR 37.863-03-01 DC_1A-21A-28A_n78A
· R4-1804379	TP for TR 37.863-03-01 DC_1A-21A-28A_n79A
· R4-1804380	TP for TR 37.863-03-01 DC_1A-21A-28A_n257A
· R4-1804381	TP for TR 37.863-03-01 DC_1A-28A-42A_n77A
· R4-1804382	TP for TR 37.863-03-01 DC_1A-28A-42A_n78A
· R4-1804383	TP for TR 37.863-03-01 DC_1A-28A-42A_n79A
· R4-1804384	TP for TR 37.863-03-01 DC_1A-28A-42A_n257A
· R4-1804385	TP for TR 37.863-03-01 DC_3A-19A-42A_n77A
· R4-1804386	TP for TR 37.863-03-01 DC_3A-19A-42A_n78A
· R4-1804387	TP for TR 37.863-03-01 DC_3A-19A-42A_n79A
· R4-1804388	TP for TR 37.863-03-01 DC_3A-19A-42A_n257A
· R4-1804389	TP for TR 37.863-03-01 DC_3A-28A-42A_n77A
· R4-1804390	TP for TR 37.863-03-01 DC_3A-28A-42A_n78A
· R4-1804391	TP for TR 37.863-03-01 DC_3A-28A-42A_n79A
· R4-1804392	TP for TR 37.863-03-01 DC_3A-28A-42A_n257A
· R4-1804393	TP for TR 37.863-03-01 DC_21A-28A-42A_n77A
· R4-1804394	TP for TR 37.863-03-01 DC_21A-28A-42A_n78A
· R4-1804395	TP for TR 37.863-03-01 DC_21A-28A-42A_n79A
· R4-1804396	TP for TR 37.863-03-01 DC_21A-28A-42A_n257A
· R4-1804397	TP for TR 37.863-03-01 DC_28A-42C_n77A
· R4-1804398	TP for TR 37.863-03-01 DC_28A-42C_n78A
· R4-1804399	TP for TR 37.863-03-01 DC_28A-42C_n79A
· R4-1804400	TP for TR 37.863-03-01 DC_28A-42C_n257A
· R4-1804532	TP for TR 37.863-02-01 DC_1A-28A_n79A
· R4-1804533	TP for TR 37.863-02-01 DC_1A-28A_n257A
· R4-1804534	TP for TR 37.863-02-01 DC_3A-28A_n77A
· R4-1804535	TP for TR 37.863-02-01 DC_3A-28A_n79A
· R4-1804536	TP for TR 37.863-02-01 DC_3A-28A_n257A
· R4-1804537	TP for TR 37.863-02-01 DC_21A-28A_n77A
· R4-1804538	TP for TR 37.863-02-01 DC_21A-28A_n78A
· R4-1804539	TP for TR 37.863-02-01 DC_21A-28A_n79A
· R4-1804540	TP for TR 37.863-02-01 DC_21A-28A_n257A
· R4-1804541	TP for TR 37.863-02-01 DC_28A-42A_n77A
· R4-1804542	TP for TR 37.863-02-01 DC_28A-42A_n78A
· R4-1804543	TP for TR 37.863-02-01 DC_28A-42A_n79A
· R4-1804544	TP for TR 37.863-02-01 DC_28A-42A_n257A
· R4-1805326	TP for TR 37.863-04-01 5DL/2UL DC_1A-3A-19A-42A_n77A
· R4-1805327	TP for TR 37.863-04-01 5DL/2UL DC_1A-3A-19A-42A _n78A
· R4-1805328	TP for TR 37.863-04-01 5DL/2UL DC_1A-19A-21A-42A_n79A
· R4-1805329	TP for TR 37.863-04-01 5DL/2UL DC_1A-19A-21A-42A_n257A
· R4-1805330	TP for TR 37.863-04-01 5DL/2UL DC_3A-19A-42C_n77A
· R4-1805331	TP for TR 37.863-04-01 5DL/2UL DC_3A-19A-42C_n78A
· R4-1805332	TP for TR 37.863-04-01 5DL/2UL DC_3A-19A-42C_n79A
· R4-1805333	TP for TR 37.863-04-01 5DL/2UL DC_3A-19A-42A_n257A
· R4-1804940	TP to TR 37.863-01-01: DC_66_n257 (CA_n257 Fallback group 3 BCS0)
· R4-1805450	TP for TR 37.863-01-01 correction on DC_66A_n71A
· R4-1804475	TP for TR 37.863-03-01 for DC combinations of DC_1A-18A-28A-n79A
· R4-1804484	TP for TR 37.863-03-01 for DC combinations of DC_1A-18A-28A-257A
· R4-1804485	TP for TR 37.863-03-01 for DC combinations of DC_1A-41A-42A-n77A
· R4-1804487	TP for TR 37.863-03-01 for DC combinations of DC_1A-41A-42A-n78A
· R4-1804490	TP for TR 37.863-02-01 for DC combinations of DC_1A-18A-n79A
· R4-1804493	TP for TR 37.863-02-01 for DC combinations of DC_1A-18A-n257A
· R4-1804495	TP for TR 37.863-02-01 for DC combinations of DC_1A-28A-n79A
· R4-1804527	TP for TR 37.863-02-01 for DC combinations of DC_1A-28A-n257A
· R4-1804586	TP for TR 37.863-04-01 for DC combinations of DC_1A-41A-42C-n77A
· R4-1804588	TP for TR 37.863-04-01 for DC combinations of DC_1A-41A-42C-n78A
· R4-1804671	TP for TR 37.863-02-01 for DC combinations of DC_1A-41A-n79
· R4-1804672	TP for TR 37.863-04-01 for DC combinations of DC_1A-41C-42A-n77A
· R4-1804675	TP for TR 37.863-04-01 for DC combinations of DC_1A-41C-42A-n78A
· R4-1804679	TP for TR 37.863-04-01 for DC combinations of DC_1A-41C-42A-n79A
· R4-1804680	TP for TR 37.863-04-01 for DC combinations of DC_1A-41C-42A-n257A
· R4-1804723	TP for TR 37.863-05-01 for DC combinations of DC_1A-41C-42C-n77A
· R4-1804724	TP for TR 37.863-05-01 for DC combinations of DC_1A-41C-42C-n78A
· R4-1804725	TP for TR 37.863-05-01 for DC combinations of DC_1A-41C-42C-n79A
· R4-1804849	TP for TR 37.863-05-01 for DC combinations of DC_1A-41C-42C-n257A
· R4-1804850	TP for TR 37.863-03-01 for DC combinations of DC_1A-41C-n77A
· R4-1804851	TP for TR 37.863-03-01 for DC combinations of DC_1A-41C-n78A
· R4-1804852	TP for TR 37.863-03-01 for DC combinations of DC_1A-41C-n79A
· R4-1804853	TP for TR 37.863-03-01 for DC combinations of DC_1A-41C-n257A
· R4-1804904	TP for TR 37.863-02-01 for DC combinations of DC_18A-28A-n79A
· R4-1804954	TP for TR 37.863-02-01 for DC combinations of DC_18A-28A-n257A
· R4-1804964	TP for TR 37.863-02-01 for DC combinations of DC_41A-42A-n77A
· R4-1804965	TP for TR 37.863-02-01 for DC combinations of DC_41A-42A-n78A
· R4-1804966	TP for TR 37.863-03-01 for DC combinations of DC_41A-42C-n77A
· R4-1804970	TP for TR 37.863-03-01 for DC combinations of DC_41A-42C-n78A
· R4-1804982	TP for TR 37.863-03-01 for DC combinations of DC_41A-42C-n79A
· R4-1804996	TP for TR 37.863-03-01 for DC combinations of DC_41A-42C-n257A
· R4-1805000	TP for TR 37.863-03-01 for DC combinations of DC_41C-42A-n77A
· R4-1805002	TP for TR 37.863-03-01 for DC combinations of DC_41C-42A-n78A
· R4-1805020	TP for TR 37.863-03-01 for DC combinations of DC_41C-42A-n79A
· R4-1805023	TP for TR 37.863-03-01 for DC combinations of DC_41C-42A-n257A
· R4-1805025	TP for TR 37.863-04-01 for DC combinations of DC_41C-42C-n77A
· R4-1805026	TP for TR 37.863-04-01 for DC combinations of DC_41C-42C-n78A
· R4-1805028	TP for TR 37.863-04-01 for DC combinations of DC_41C-42C-n79A
· R4-1805045	TP for TR 37.863-04-01 for DC combinations of DC_41C-42C-n257A
· R4-1805046	TP for TR 37.863-02-01 for DC combinations of DC_41C-n77A
· R4-1805049	TP for TR 37.863-02-01 for DC combinations of DC_41C-n78A
· R4-1805051	TP for TR 37.863-02-01 for DC combinations of DC_41C-n79A
· R4-1805052	TP for TR 37.863-02-01 for DC combinations of DC_41C-n257A
· R4-1805054	TP for TR 37.863-02-01 for DC combinations of DC_42C-n77A
· R4-1805058	TP for TR 37.863-02-01 for DC combinations of DC_42C-n78A
· R4-1805574	TP for TR 37.863-02-01 for DC combinations of DC_1A-41A-n77A
· R4-1803943	TP for TR 37.863-02-01: DC_1A-20A_n78A
· R4-1803946	TP for TR 37.863-03-01: DC_46D_n78A
· R4-1803947	TP for TR 37.863-03-01: DC_7A-46C_n78A
· R4-1803948	TP for TR 37.863-04-01: DC_46E_n78A
· R4-1803949	TP for TR 37.863-04-01: DC_7A-46D_n78A
· R4-1803950	TP for TR 37.863-05-01: DC_7A-46E_n78A
· R4-1804974	TP for TR 37.863-05-01 6DL/2UL DC_1A-3A-19A-42C-n257A
· R4-1804975	TP for TR 37.863-05-01 6DL/2UL DC_1A-3A-19A-42C-n79A
· R4-1804976	TP for TR 37.863-05-01 6DL/2UL DC_1A-3A-19A-42C-n78A
· R4-1804977	TP for TR 37.863-05-01 6DL/2UL DC_1A-3A-19A-42C-n77A
· R4-1804013	TP for TR 37.865-01-01 channel bandwidth, coexistence studies and delta T, delta R for CA_n3A-n77A
· R4-1803777	TP for TR 37.863-02-01: DC_1A-8A_n78
· R4-1803778	TP for TR 37.863-02-01: DC_3A-8A_n78
· R4-1805053	TP for TR 37.863-02-01 DC_5A-41A-n78A
· R4-1805594	TP for TR 37.863-02-01 DC_1A-41A-n78A
· R4-1804894	DC_3A-7A-28A_n78
· R4-1804895	DC_7C-28A_n78
· R4-1804896	DC_3A-7C-28A_n78
· R4-1804838	Draft CR to 38.101-3: Update of section 5.5
· R4-1805775	draft CR  for TS 38.101-2 on US 28 GHz band number
· R4-1805659	Draft CR for CBW for n50 for 38.101-1
· R4-1805902	Draft CR into TS 38.101-1 Correction on SUL_n78-n80
· R4-1805903	Draft CR into TS 38.101-3 Correction on DC_3_SUL_n78-n80
· R4-1805904	Draft CR into TS 38.101-1 Introduction of new band combinations for SUL
· R4-1805905	Draft CR into TS 38.101-3 Introduction of band combinations for SUL
· The following TR related contributions were approved.
· R4-1803976	TR update: TR37.864-41-21 v0.3.0
· R4-1803876	TR 37.863-02-01 v0.6.0
· R4-1804870	TR 37.863-03-01 v0.4.0 Rel-15 DC combinations LTE 3DL and one NR band
· R4-1804023	TR 37.863-04-01 V0.6.0
· R4-1803770	Updated skeletion TR 37.866-00-02 V0.1.0 Rel-15 inter-band nDL 2UL bands NR CA
· The following MSD and interference analysis related contributions were approved.
· R4-1803776	MSD analysis for DC_1A-8A-n78A, DC_3A-8A-n78A
· R4-1804220	Bandwidth Combination Sets for B41/n41 intra-band EN-DC
· R4-1805203	TR 37.866-00-02 V0.1.0 Rel-15 inter-band nDL 2UL bands NR CA
· R4-1803978	MSD test results for LTE (xDL/1UL) and NR (2DL/1UL) DC band combinations in rel-15
· R4-1805715	MSD analysis results for remaining LTE(2DL/1UL) + NR(1DL/1UL) DC UE
· R4-1804891	Protected bands and MSD values for DC_3A-28A_n78
· R4-1804892	Protected bands and MSD values for DC_7A-28A_n78
· R4-1804893	Insertion loss and MSD values for DC_7C_n78
· R4-1804890	MSD values for DC_66A_(n)71B
· R4-1803860	TP for TR37.866-00-02:UE coexistence and MSD analysis for 2UL CA_n8-n258
· R4-1803861	TP for TR37.866-00-02:UE coexistence and MSD analysis for 2UL CA_n8-n78
· R4-1803834	TP for TR 37.863-03-01: To update MSD for DC_2A-66A-(n)71B
· R4-1804068	TP for TR 37.863-02-01: MSD requirements for DC_1A-3A_n28 
· R4-1803951	TP for TR 37.863-03-01 MSD for DC_3A-7C_n78A
· R4-1803952	TP for TR 37.863-03-01 MSD for DC_1A-3A-7A_n78A
· R4-1804324	TP for TR 37.863-01-01 on MSD for DC_26A_n41A
· R4-1803701	TP for 37.865-01-01: interference analysis for CA_n3A-n78A
· R4-1803703	TP for 37.865-01-01: interference analysis for CA_n41A-n78A
· R4-1805451	TP for TR 37.863-01-01 self-interference analysis for DC_20A_n8A
· R4-1805453	TP for TR 37.863-01-01 self-interference analysis for DC_2A_n71A
· R4-1805454	TP for TR 37.863-01-01 self-interference analysis for DC_28A_n50A
· R4-1805456	TP for TR 37.863-01-01 self-interference analysis for DC_28A_n51A
· R4-1803977	TP on self interference analysis results for new EN-DC band combinations in TR37.864-41-21
· R4-1805751	Draft CR on UE-to-UE coexistence requirements to protect band 29 from NR band 71
· The following NR bands related contributions were approved.
· R4-1805468	adding US 28 GHz band number n261 to TS 38.104
· R4-1803744	NR A-MPR evaluation scenarios for n1 and n8 for Japan
· R4-1805727	WF on NR A-MPR evaluation scenarios for n50, n51 and n74
· Proposal 1: The frequency range of FDD band of 43MHz should be used for NR system in 1430-1470 MHz and used for narrow band systems in 1427-1430 MHz to utilize frequency resources while meeting the EESS protection.
· Proposal 2: A-MPR evaluation for n74 to protect EESS should be conducted for each CBW of 5 MHz, 10 MHz, 15 MHz, and 20 MHz at the frequency offset of 3 MHz from the lower band edge of 1427 MHz by the next meeting RAN4#87.
· Proposal 3: A-MPR evaluation for n74 to protect own Rx should be conducted based on the same scenarios as B74 in TR 36.751[1] by the next meeting RAN4#87.
· The simulation assumptions are 28dB IQ image and LO suppression, 60 dB CIM3 suppression, and PA calibration point so that ACLR is just met with full QPSK allocation (worst of UTRA1, UTRA2, and E-UTRA), for each channel bandwidth separately.
· Proposal 4: As with LTE, A-MPR evaluation for MSS protection is unnecessary because FDD UL transmission is apart from the frequency band of MSS.
· Proposal 5: As with LTE, A-MPR evaluation for Band 11 protection should be conducted with the transmission frequency of 1447.9-1462.9 MHz and CBW of 10 MHz and 15 MHz.
· R4-1805452	TP for TR 38.817-01 on US 28 GHz band number 
· The following RF requirements for specific band combinations contributions were approved.
· R4-1804547	UE RF requirement for 3UL ENDC LTE+FR1+FR2
· Proposal: For introduction of the new basket item for EN-DC of LTE 1DL/1UL + inter-band NR 2DL/2UL bands (FR1 and FR2) in 38.101-3, description in 5.2B.1 is modified and new section is inserted as shown in the below table, and other modification is unnecessary.
· R4-1804286	CA configurations for FR1 intra-band NR CA
· Proposal: For the UE that does not support intra-band contiguous UL CA, additional CA configuration 120MHz(100MHz+20MHz) should be included Rel-15 timeframe for band n78.
· R4-1805761	WF for UE RF AH specific for DC_(n)71B
· Following agreements were reached in AH [1]
· Use single PA and single antenna UE architecture in A-MPR studies for DC_(n)71B
· Use equal PSD in A-MPR studies for LTE and NR. 
· Study for un-equal PSD is not precluded
· Define two sets of A-MRP. One A-MPR(1) for case that LTE and NR modems know each other’s allocation and another A-MPR(2) for the case that LTE and NR modems do not know each other’s allocation. 
· Use A-MPR versioning to indicate which A-MPR UE supports is an option that can be discussed.
· A-MPR is used to address following emission requriements
· Spectrum emission mask, current or the one proposed in [10], dependes on decision in RAN4#86bis
· ACLR, (use new ACLR definition R4-1805461)
· Protection of bands 12 and 29 
· requirement is -50 dBm/1 MHz for bands 12 and -38 dBm/1MHz for band 29.
· filter rejection to band 12 is at least 25 dB [9]
· filter rejection to band 29 is at least 10 dB [9]
· Self-desentization is specified with MSD and no A-MPR is used to mitigate MSD
· A-MPR(1) for case that LTE and NR modems know each other’s allocation equal power reduction to LTE and NR is applied.
· A-MPR(2) for case that LTE and NR modems do not know each other’s allocation power reduction scheme is such that worst case assumption should be taken as a function of the allocation in the carrier under test.
· A-MPR(1) for case that LTE and NR modems know each other’s allocation LTE like allocation ratio is used to define A-MPR(1) .
· A-MPR(1) allocation ratio definition can be used also for A-MPR(2) but the allowed A-MPR is read from allocation curve differently.
· There will be non-contiguous MSD defined.
· Companies to provide proposals to next meeting on non-contiguous MSD test points and requirement
· R4-1804943	2UL requirement for CA_n257 (CA BW class Fallback group 3)
· Proposal 1: At least UL CA bandwidth class G (2x100MHz) shall be specified in Rel-15.
· Proposal 2: For Minimum output power, Transmit OFF power, ON/OFF time mask, EVM, and Frequency Error, the requirement for UL CA is per CC basis.
· Proposal 3: For occupied bandwidth, emission mask, ACLR, and Spurious emsison, the requirement for UL CA is per aggregated bandwidth basis.
· R4-1805774	WF on B41/n41 intra-band EN-DC requirements
· 1) A-MPR should be defined for 2PA with 2 antennas
· 2)Single Switched UL is allowed as a per-BC UE capability
· 3) A-MPR should first be developed for Type 2 UEs
· A-MPR for Type 1 UEs should be completed if possible
· 4) A-MPR should be defined to allow for several classes of channel arrangement
· 5) The agreement applies only to B41/n41
· 6) Band Combination can be considered complete even if A-MPR definition is not completed
· R4-1803704	TP for 37.865-01-01: REFENSE rquirements for CA_n41A-n78A
· R4-1804225	TP for TR 38.817-01: n41 SEM and additional spurious emissions
· R4-1805655	TP for 37.865-01-01: REFENSE rquirements for CA_n3A-n78A
· R4-1804219	Draft CR for 38.101-1: n41 SEM and additional spurious emissions
· The following BCS related contributions were approved.
· R4-1805919	LS to RAN2 on BCS for intra-band EN-DC and new band combination notation
· R4-1805770	WF on BCS0 for DC_(n)71B
· Test points defined for DC_(n)71B are most challenging from MSD point of view, and guarantees the performance of other channel bandwidth combinations like (LTE,NR)= (5,10), (5,5), and (10,5) MHz
· For non-contiguous MSD test point refer to R4-1805761.
[image: ]
· The following bandwidth combinations are supported for DC_(n)71B. 
· BCS0 is used for these bandwidth combinations, if RAN4 introduce BCS for intra-band EN-DC.
[image: ]
· R4-1804941	TP to TR 37.865-01-01: BCS and Fallback groups for CA_n257	
For SUL and LTE-NR co-existence perspective
· R4-1805880 Approved ad-hoc minutes 
· R4-1806009 Approved LS reply to RAN1 on P_0 ranges on UL power control: 
· Draft TR was approved (R4-1803875, TR 37.872 v0.3.0 for SUL), and the following TPs were approved
· R4-1803902	TP for SUL TR 37.872 Some new SUL band combinations
· R4-1805881	TP for SUL TR 37.872 Band 66 related SUL band combinations
· R4-1803904	TP for SUL TR 37.872 EN-DC with three band combinations for SUL
· The following TPs were approved for TR38.817-01
· R4-1805901	TP for TS 38.817-01 Some corrections for SUL bands
· R4-1806006 UE RF requirements for EN-DC with UL sharing from UE perpective
· The following CRs for TS38.101-X were endorsed
· R4-1805902	Draft CR into TS 38.101-1 Correction on SUL_n78-n80
· R4-1805903	Draft CR into TS 38.101-3 Correction on DC_3_SUL_n78-n80
· R4-1803900	Draft CR into TS 38.101-1 Introduction of band combinations for SUL
· R4-1805905	Draft CR into TS 38.101-3 Introduction of band combinations for SUL
· R4-1805904	Draft CR into TS 38.101-1 Introduction of new band combinations for SUL
· R4-1806008	Draft CR on time mask for  EN-DC with TDM-based UL sharing from UE perspective
· R4-1806005	Draft CR to TS38.101-3 on introduction of ULSUP EN-DC band combination
· UL and LTE-NR coexistence band combinations related:
· R4-1805888 WF on Swithcing time for SUL and non-SUL for DC
· Proposal 1: Switching time for each SUL band combination are captured in Table 1. 
· Table 1 Switching time for SUL band combinations
	SUL Band combinations
	Switching time between NR SUL and NR UL in a cell

	SUL_n78-n80/DC_3_SUL_n78-n80
	0 us

	SUL_n78-n82/DC_20_SUL_n78-n82
	0 us

	SUL_n78-n81/DC_8_SUL_n78-n81
	0 us.

	SUL_n78-n83/DC_28_SUL_n78-n83
	0 us

	SUL_n79-n80/DC_3_SUL_n79-n80
	0 us

	SUL_n79-n81/DC_8_SUL_n79-n81
	0 us

	SUL_n78-n84/DC_1_SUL_n78-n84
	0 us

	DC_3_SUL_n78-n82
	2 symbols for 15kHz SCS

	New Band 66 + n78 SA/NSA SUL
	0 us

	DC_20_SUL_n78-n83
	2 symbols for 15kHz SCS

	Note 1: The switching time is specified between NR SUL and NR UL in a cell.


· Proposal 2: Capture the switching time in the band combination table. The correction on 38.101-1 and 38.101-3 is shown below:
· Table 5.2C-1: Operating band combination for SUL in FR1
	NR Band combination for SUL
	NR Band
(Table 5.2-1)

	SUL_n78-n80
	n78, n80

	
	

	NOTE 1: If a UE is configured with both NR UL and NR SUL carriers in a cell, the switching time between NR UL carrier and NR SUL carrier is 0us.


· Table 5.2B.4.2-1: Band combinations EN-DC (three bands)
	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_3_SUL_n78-n80
	3
	SUL_n78-n80
	No

	DC_3_SUL_n78-n82
	3
	SUL_n78-n821
	No

	DC_20_SUL_n78-n83
	20
	SUL_n78-n831
	No

	NOTE 1: If a UE is configured with both NR UL and NR SUL carriers, the switching time for NR UL carrier and NR SUL carrier in a cell can be up to 140us.



· Uplink sharing from UE perspective related:
· R4-1805987 WF on definition of in the same carrier
· RAN4 to conclude the definition of “in the same carrier” in next meeting RAN4#87 for the following scenarios
· Between NR and LTE 
· Within one RAT
· RAN4 to conclude the definition of “shared carrier” in next meeting RAN4#87
· The following proposals were agreed when R4-1804998 is treated
· Proposal 1: UE requirements for FDM based ULSUP are developing assuming simultaneous LTE and NR UL transmissions on the shared UL carrier used in EN-DC.
· Proposal 3: No UE switching time is allowed for FDM based ULSUP as UE is required to support simultaneous LTE and NR UL transmissions on the shared UL carrier.

For system parameter perspective
· The following CRs were endorsed for TS38.101-X
· R4-1805444	Draft CR to TS 38.101-1: Asymmetric CH BW operation
· R4-1805681	Draft CR on minimum guardband of SCS 240 kHz SSB for TS 38.104
· R4-1805949	Draft CR on minimum guardband of SCS 240 kHz SSB for TS 38.101-2
· R4-1804948	Corrections to 5.3.3 in TS 38.101-1
· R4-1804949	Corrections to 5.3.3 in TS 38.101-2
· R4-1805684	Draft CR to TS38.101-1: Channel Raster to Resource Element Mapping (Section 5.4.2.2) and RB alignment with different numerologies (Section 5.3.4)
· R4-1805685	Draft CR to TS38.101-2: Channel Raster to Resource Element Mapping (Section 5.4.2.2) and RB alignment with different numerologies (Section 5.3.4)
· R4-1803734	Draft CR on channel raster entry of band n258 for TS 38.104
· R4-1804945	Correction to ARFCN range in TS 38.104
· R4-1803736	Draft CR on channel raster entry of band n258 for TS 38.101-2
· R4-1805981	Draft CR for  TS38.101-1:Sync raster
· R4-1805982	draft CR for 38.101-2: sync raster
· R4-1805983	Draft CR for TS 38.104: Sync raster shift in re-farming bands (5.4.3)
· The following TPs were approved for TR38.817-01
· R4-1805984	TP to TR 38.817-01: Sync raster open issues (4.3.1)
· Channel bandwidth related:
· The following agreement was made when R4-1803909 was treated.
· To define 100MHz as the maximum BS channel bandwidth for Band n40.
· R4-1805679 WF on CBW for band n40
· It is proposed to define 100MHz as the maximum BS channel bandwidth for Band n40
· It is proposed to define 80MHz as the maximum UE channel bandwidth for Band n40
· R4-1805985 WF on Mandatory Channel Bandwidth Support for NR
· The CBW for the newly proposed NR bands or updated after RAN#79 in the table below are supported mandatorily for NR UE.
	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	n25
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n26
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	
	
	
	
	
	
	
	

	n34
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	
	
	
	
	
	
	
	

	n39
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	n40
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	n50
	15
	Yes
	Yes
	Yes
	Yes
	 
	 
	Yes
	Yes
	 
	
	

	
	30
	 
	Yes
	Yes
	Yes
	 
	 
	Yes
	Yes
	Yes
	Yes1
	

	
	60
	 
	Yes
	Yes
	Yes
	 
	 
	Yes
	Yes
	Yes
	Yes1
	

	n66
	15
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	

	NOTE 1: This UE channel bandwidth is applicable only to downlink.


· When RAN4 introduce new UE channel bandwidth later, whether the newly introduced BW is mandatory for UE shall be discussed case by case.
· The following agreement was made when R4-1806020 was treated
· Proposal 1: Specify 90MHz channel BW in Rel 15 for the UE to be harmonized with BS specification (TS 38.104)
· 1-1: Define 90MHz for UE channel BW in n78 in Rel 15
· 1-2: Define 90MHz for UE channel BW in n41 in Rel 15
· Channel arrangement related:
· The following agreement was made when R4-1804944 was treated
· For the same SCS, the subcarrier grid shall be the same for SSB and data.
· R4-1805980 WF on sync raster for NR
· Sync raster for re-farming bands:
· 1200 kHz raster with +/-100 kHz shift and the raster offset by 150 kHz
· Sync raster in 2400 – 3000 MHz
· Same raster defined as in 0 – 2400 MHz
· For bands with SCS-based channel raster, the shifted points do not apply:
· 1200 kHz raster offset by 150 kHz
· As a challenge (R4-1805384) for the working agreement #21 was receieved before the challenge cut-off date, voting for the working agreement was held, with start on Monday at 13:30 in a separate voting room. According to Articles 25&26(and annex G) of the 3GPP working procedures, the working agreement was confirmed.
	Question
[Do you want the Working Agreement TDOC R4-1803438 to be confirmed?]
	votes for
	percent
	71 % ?

	Yes
	92
	71,875%
	YES

	No
	36
	28,125%
	NO

	ABSTAIN or spoiled
	4
	3,125%
	

	total votes cast:
	128
	100,000%
	

	total returned papers
	132
	
	

	number of proxy votes cast:
	26
	
	

	number of non-returned papers
	0
	
	



For UE RF perspective
· The following draft CRs/TP were endorsed/approved
· R4-1805783	Draft CR for 38.101-1 for Tx(Ch6) of Band n77, n78 and n79 RF requirements
· R4-1805698	Draft CR for 38.101-1 for Rx(Ch7) of Band n77, n78 and n79 RF requirements
· R4-1805699	Draft CR to 38.101-1:introduction of Tx/Rx requirements for inter-band CA
· R4-1805781	TP for TR38.817-01:Power class and REFSENSE for Bands n34,n39 and n40
· R4-1804370	Draft CR to add missing NR inter-band DL CA in FR1 for TS 38.101-1
· R4-1805462	Editorial corrections to UE RF requirements in 38.101-1
· R4-1804550	Draft CR for Delta RIB table improvement
· R4-1804551	Draft CR for Delta TIB table improvement
· The following CA BW Class related contributions were approved
· R4-1805728	Draft CR for CA BW class for FR1
· R4-1803985	CA bandwidth class for 15kHz SCS at FR1
· Proposal 1: Revised the CA bandwidth Classes at FR1 to support 15 kHz SCS as proposed in Table 3.
· R4-1804020	Modifications and clarifications for NR FR2 CA BW Classes
· R4-1804021	CR for clarifications for NR FR1 CA BW Classes
· R4-1804022	CR for modifications and clarifications for NR FR2 CA BW Classes
· The following Common to FR1 and FR2 contributions were approved
· R4-1805928	WF on UE capability clarification for simultaneous RxTx for NR
· Simultaneous RxTx is a band combination specific UE capability for EN-DC and NR CA (for both TDD-TDD and TDD-FDD combinations) and it can be either mandatory or optional.
· RAN4 will agree on band combinations on which the capability can be made mandatory and on which the capability will be optional.
· Band combinations for simultaneous RxTx from operators should be added in slide5
· Companies are encouraged to calculate MSD due to the simultaneous RxTx capability for per band combinations in RAN4#87 meeting.
· Procedure for discussions on band combinations for this capability
· Operators are encouraged to propose band combinations for which mandatory simultaneous RxTx capability is requested
· Relevant ΔTib/ΔRib and MSD (if needed) will be discussed based on submitted contributions in RAN4#87.
· RAN4 to specify in 38.101 the band combinations for which simultaneous RxTx capability can be made mandatory for inter-band CA or EN-DC combinations
· A big CR will be proposed in RAN4#87 meeting capturing all relevant band combinations
· Request for band combinations with mandatory simultaneous RxTx capability can be introduced in Rel-15 in release independent manner.
· R4-1805766	LS on UE Rx/Tx Transition Times
· R4-1805660	Reply LS on SRS antenna switching time
· R4-1805661	WF for NR CA, EN-DC and NR DC Notation
· R4-1805662	TP for TR 38.817-01 – Using BCS concept in NR
· The following Pi/2 BPSK related contribution was approved or endorsed
· R4-1803628	pi/2 BPSK related CR
· The following [FR1] Common to Tx and Rx contributions was endorsed.
· R4-1805465	General definitions and requirements for intra-band contiguous EN-DC
· R4-1805663	WF for power transition mask in NR
· For next RAN4#87 meeting:
· Investigate further major scenarios including short PUCCH for next meeting.
· Interested companies to share views on those major scenarios to be studied by email in the coming 2 – 3 weeks. Proposal deadline is 12:00 PM UTC on 7th May 2018.
· Check how transient period should be placed for those scenarios.
· Specify basic rule(s) based on this analysis.
· Consider introducing 1-symbol gap for the highest SCS (60 kHz for FR1; 120 kHz for FR2) depending on transient time location.
· Investigate if two consecutive power change between symbols might not be configured for 60 kHz for FR1 and 120 kHz for FR2.
· The following Transmitter characteristics contributions were approved or endorsed.
· [FR1] Power class
· R4-1805929	LS on power class for FR1 EN-DC and NR CA
· R4-1805448	Power class EN-DC details
· Proposal 1: Power class EN-DC is X_total as defined in [2]. 
· Proposal 2: RAN4 to enable all options A, B, C, D, E, F, G and I in Table 1 for Power class EN-DC and work based on each option should be based on request for support for dedicated configuration.
· R4-1804363	EN-DC power class in FR1
· Proposal 1: Default power class is introduced for EN-DC and NR CA in FR1 to make signaling overhead minimum. The default power class is Power class 3 i.e. 23 dBm unless otherwise stated.
· Proposal 2: P-Max for EN-DC and NR CA in FR1 is introduced for some power limited use cases.
· [FR1] Transmit signal quality
· R4-1804581	Draft CR to 38.101-1: On EVM Wording
· R4-1805664	Draft CR to 38.101-1: Addition of Annex F
· [FR1] General MPR
· R4-1803737	MPR and A-MPR applicability in TDM multiplexed transmissions within an NR slot
· Proposal 1: For the NR slot based UL transmissions MPR is evaluated for each type of transmissions and the maximum MPR is considered for low limit of Pcmax ( Pcmax_L evaluation).
· Proposal 2: For the NR slot based UL transmissions A-MPR is evaluated for each type of transmissions and the maximum A-MPR is considered for low limit of Pcmax ( Pcmax_L evaluation).
· R4-1804266	Draft CR to 38.101-1 MPR channel bandwidth criteria
· R4-1805665	Correction to inner and outer definitions for MPR
· [FR1] Power control
· R4-1805447	drfat CR for including SRS antenna switching in configured output power
· [FR1] Min/OFF power
· R4-1804272	[NR FR1] Measurement BW for Minimum Output Power and Transmit OFF Power
· Proposal: NR ACLR measurement bandwidth from Table 5.5.2.4.1-1 is used as measurement bandwidth for minimum output power and transmit OFF power resulting in the following two Tables 6.3.1-1 and 6.3.2-1
· [FR1] Occupied BW/ACLR/SEM
· Proposal:  38.101 specification should be clarified that narrower resolution bandwidth is allowed for ACLR measurement to improve accuracy.
· Proposal:  Measurement bandwidth for on-channel measurement shall be 100% ENBW.  Measurement bandwidth for adjacent channel measurement shall be 95% ENBW.
· [FR1] TDD UL/DL configurations for NR HPUE
· R4-1805776	WF on NR FR1 HPUE behavior 
· Way Forward
· To solve the SAR issue for power class 2 UE, a UE capability of maxUplinkDutyCycle is proposed to be defined which represents the maximum percentage of uplink time that can be scheduled during [X]ms to ensure compliance with applicable electromagnetic energy absorption requirements. 
· The default value of maxUplinkDutyCycle is 50%. E.g. If the field is absent, the UE shall apply the default value. 
· For a power class 2 capable UE operating on Band n41 n77 n78 n79, when the percentage of uplink time scheduled by the network in [X]ms is larger than its capability, the requirements for power class 2 are not applicable, and the corresponding requirements for a power class 3 UE shall apply.
· Send a LS to inform RAN2 on the signaling impact.
· RAN4 continue to discuss and determine the value of evaluation period [X]ms in May meeting
· R4-1805786	LS on the UE capability of maxUPlinkDutyCycle for NR FR1 power class 2 UE
· [FR1] Coherent UL MIMO
· R4-1805767	WF for UE RF Requirements for coherent ULMIMO
· For UL MIMO, relative power and phase difference between the two chains is of importance.
· Power and phase error shall be measured as:
· A relative delta between the power and phase difference between the two chains computed at the last SRS and at any other time after that within the time window specified. 
· The goal of the requirement is to ensure that UE can maintain a power and phase error within a bound for a period of time after every SRS transmitted.  
· Proposed spec for phase error, power error and the time window is shown below.
	Phase error
	Power error
	Time window

	| error | ≤ [40] degrees
	| error | ≤ [4] dB
	[20] msec



· Time window starts after the last symbol in which SRS is sent.
· This time window is independent of SCS
· The above requirements only apply to:
· FR1
· The UEs that signal capability for “Coherent UL MIMO”
· The antennas that are in coherence at any given time.  
· For the purposes of test : 
· SRS RB configuration shall be the same as the of the data
· SRS shall be sounded in the same slot and same symbol on both the antennas 
· Single SRS with the same RB configuration of that of data shall be sent on both the chains at the same time.
· Conditions under which these requirements do not need to be met: 
· If within that 20 msec window from the last SRS, UL MIMO is disabled
· In this case at least one of the Tx chains is disabled.
· So when the UL MIMO is re-enabled within that 20 msec and Tx chain is re-enabled, then phase error of the PLL cannot be bounded. 
· But if the UL MIMO is active for the entire window:
· The phase error spec still applies during all UL slots within the window.
· [FR2] FWA related requirements
· R4-1805920	WF on FWA related requirements in FR2
· Spherical coverage for FWA UE type (max EIRP 55 dBm, operating in stationary location):
· RAN4 should consider practical deployment scenarios for FWA UE
· For initial deployment, installation will be done by professional technicians and future deployment is FFS
· Spherical coverage requirement is defined as: 
· X%-tile requirement for EIRP CDF is [TBD] dBm
· where X may be in the range of [80-90]
· Specification of minimum peak EIRP and EIRP spherical coverage requirements for FWA UE type should be finalized in RAN4 #87
· RF requirement for FWA UE type (55dBm EIRP, operating in stationary location) shall be finalized in RAN4 #87: 
· Expected RF requirement changes for new FWA UE:
· R4-1805926	WF on How to Distinguish UE Types in FR2
· Consider min peak EIRP level, spherical coverage needs as potential distinguishing factors between UE types (other aspects are not precluded)
· Priority is to finalize the previously discussed and approved handheld UEs (#1) and FWA on a stationary platform (#4), whose target is Rel-15
· Companies are encouraged to submit contributions explicitly discussing the specific requirements for #2 and #3
· RAN4 should discuss how to move forward with types that are not completed in Rel-15 scope
· Release independent approach
· The table below captures all the types discussed so far. It will be revised as new contributions are discussed and requirements are clearer
	#
	Min Peak EIRP
(dBm)
	Spherical coverage
	Maximum allowed EIRP (dBm)
	Maximum allowed TRP (dBm)
	Comments*

	1
	[22.0-22.4]
	Full sphere
	43
	23
	Handheld UE

	2
	[26-30]
	Half sphere
	43
	23
	Vehicle mounted UE (fixed on moving platform)

	3
	[~35]
	Full sphere
	43
	23
	Higher power mobile UE

	4
	[30-40]
	Half sphere or further limited sphere
	55
	35
	FWA on fixed platform


*Note: these notes are meant to illustrate examples that have the requirements listed, other examples are not precluded

· [FR2] UL CA, UL-MIMO
· R4-1805730	Intra-band contiguous NR UL CA in FR2 in Rel-15
· To confirm if the MPR proposed in [2] is applicable for NR intra-band contiguous UL CA in n257 for the next meeting considering;
· PAPR difference between single-carrier and intra contiguous UL CA for both DFT-s-OFDM and CP-OFDM
· Impact of gap between CCs due to nominal channel spacing. 
· Allowed ratio of (allocation RB BW)/(gap BW) must be studied to ensure MPR is comparable to CP-OFDM MPR in [2]
· Case when different waveforms (DFT-s-OFDM and CP-OFDM) are in different CCs.
· If it is applicable, those intra-band contiguous CA scenarios described in [2] in n257 is specified in RAN4#87
· If not applicable, at least the following requirements in n257 are specified with necessary modifications to MPR proposed in [2]
· Maximum aggregated BW up to 400 MHz (i.e. 200x2 MHz)
· Only contiguous resource allocation (gap between CCs due to nominal channel spacing is allowed)
· The MPR could be revisited once the CA FR2 EVM, IBE, SEM and ACLR are finalized
· R4-1804368	UE RF requirements for UL-MIMO in FR2
· Proposal 2: Maximum allowed TRP of 23 dBm should be maintained for UL-MIMO handheld UE in n257.
· Proposal 3: The general A-MPR should be used with the UL-MIMO configurations in FR2.
· Proposal 5: The general relative and absolute ACLR values should be applied for UL-MIMO in FR2.
· R4-1805696	On UE UL MIMO for FR2
· Proposal 1: Requirement for UL MIMO for FR2 should not preclude pattern based (conventional) UL MIMO.
· R4-1805768	WF on output power requirements on FR2
· [FR2] Peak EIRP
· R4-1805768	WF on output power requirements on FR2
· For Rel-15 
· For 28GHz
· Min peak EIRP is 22.4 dBm
· 50%-tile requirement for EIRP CDF is FFS
· For 39GHz 
· Min peak EIRP is 20.6 dBm
· 50%-tile requirement for EIRP CDF is FFS
· [FR2] Transmit signal quality
· R4-1804462	On OTA EVM Measurements
· Proposal 1: Evaluate EVM separately for each polarization of the measurement antenna (PolMeas = θ and φ)
· Proposal 2: The EVM requirement has to be met by at least one of the polarizations of the measurement antenna.
· R4-1804585	Draft CR to 38.101-2: IBE Section Update
· [FR2] Power control
· R4-1805701	WF for FR2 UE power control requirements
· Agreement
· Both open-loop power control and relative power control tolerance requirements are verified under beam-locked condition. 
· Relative power control tolerance is verified in peak EIRP direction.
· Way forward
· To define open-loop power control requirements
· The output power to be set such that the received power at the test system is within a range defined by the target received power and the absolute tolerance. 
· Tolerance requirement to be considered as a starting point
· [+/- 12 dB] under normal condition
· Consider relative power control requirement using the following numbers as a starting point.
· Relative power tolerance for transmission (normal conditions)
	Power step DP (Up or down)  [dB]
	All combinations of PUSCH and PUCCH,  PUSCH/PUCCH and SRS transitions between sub-frames, PRACH [dB]

	ΔP < 2
	[±3.0]

	2 ≤ ΔP < 3
	[±4.0]

	3 ≤ ΔP < 4
	[±5.0]

	4 ≤ ΔP < 10
	[±6.0]

	10 ≤ ΔP < 15
	[±8.0]

	15 ≤ ΔP
	[±9.0]


· Aggregate power control tolerance (normal conditions)
	TPC command
	UL channel
	Aggregate power tolerance within [21] ms

	0 dB
	PUCCH/PUSCH
	[±3.5 dB]



· [FR2] Occupied BW/ACLR/SEM
· R4-1805704	Update of UE emission requirements for FR2
· [FR2] Spurious
· Agreement: One NOTE clarifies co-existence between FR1 and FR2 bands will be added in RAN4#87.
· [FR2] PA calibration 
· R4-1805923	WF on PA Calibration gap parameters for FR2
· Configuration with RRC to UE is one of the options
· Only one MPR table will be specified to UE requirements without calibration gap assumption
· How to handle different types of calibration gap will be discussed in next meeting once RAN4 reaches consensus on calibration gap
· R4-1805703	WF for beam correspondence RF requirements
· WF on Basic principle
· 1. Satisfy the Beam correspondence Definition: 
· UE aspects in RAN1: 
· UE is able to determine a UE Tx beam for the uplink transmission based on UE’s downlink measurement on UE’s one or more Rx beams.
· UE is able to determine a UE Rx beam for the downlink reception based on TRP’s indication based on uplink measurement on UE’s one or more Tx beams.
· 2. On top of the first condition, the metric to choose the test methodology for beam correspondence is test simplicity to save the OTA test time
· Agreements
· Beam correspondence requirement should be only based on UE Tx EIRP measurements performed by the TE.
· Beam correspondence requirements definition will be further discussed based on the following two approaches, [other approaches not precluded]:
· 1st approach: define the beam correspondence requirement based on an EIRP tolerance between the best Tx beam and the Tx beam selected based on DL measurements. 
· 2nd approach: define the beam correspondence requirement based on EIRP CDF requirements. In this case, the correspondence is defined based on passing the EIRP CDF requirements without UL Tx beam sweeping. 
· Companies provide their preferred approach at next RAN4 meeting
· RAN4 will define a beam correspondence requirement based on bullets 1, 2
· RAN4 will decide if beam correspondence RF requirement can be tested simultaneously with other Tx requirements.
* Whether it is mandatory or not for beam correspondence is up to decision of RAN1 and RAN
· The following Receiver characteristics contributions were approved or endorsed.
· R4-1805705	Draft CR to 38.101-2: Update of section 7.1
· [FR1] REFSENS
· R4-1805717	WF on TDD configuration for NR UE REFSENS
· Agreements for FR1 and FR2	
· The following parameters need to be decided by RAN4 #87 to finalize reference measurement channel for NR REFSENS
· TDD configuration (UL/DL pattern)
· DL HARQ timing related parameters (K0, K1)
· Max number of HARQ process
· Agreements for FR1
· For FR1, the following TDD/HARQ configurations are applied for NR REFSENS requirements
· Semi-static TDD configuration
· UL/DL pattern
· FFS: TDD configuration for LTE side in EN-DC combinations (whether to apply the same configuration as NR side)
· FFS: Different TDD pattern between EN-DC and other scenario
	SCS
	Alt.1
	Alt.2
	Alt3
	Alt4

	15kHz
	Aligned with LTE config #2 (5ms periodicity)

	30kHz
	{0, 33, 0, 41}
(Option 3 in R4-1803445)
	Aligned with LTE config #2
(5ms periodicity)
	 {0 0 0 32 1}  with 2.5ms periodicity
	{0 0 0 12 1}  with 2.5ms periodicity

	60kHz
	{0, 33, 0, 41}
(Option 3 in R4-1803445)
	Aligned with LTE config #2
(5ms periodicity)
	LTE config #2 with 1.25ms periodicity
	{0 0 13 1}  with 1ms periodicity


· K0 = [0]
· FFS: K1 and max number of HARQ process
· Agreements for FR2
· For FR2, semi-static TDD configuration
· Postpone the discussion for FR2 to RAN4 #87
· K0 = [0]
· FFS: K1 and max # of HARQ process
· R4-1805921	Draft CR on NR UE REFSENS SNR FRC for FR1
· R4-1804267	Draft CR to 38.101-1 n3, n5, n8 REFSENS levels
· R4-1804268	Draft CR to 38.101-1: Corrrection to n41 uplink configuration for reference sensitivity
· [FR1] General DC related requirements
· R4-1804366	MSD for 3DL/2UL DC related to B28
· [FR1] Out of band blocking and spurious response
· R4-1804142	Out-of-Band-Blocking requirement for 2DL/1UL intra-band contiguous CA for FR1
· [FR1] Other Rx requirements
· R4-1804140	CR for Narrow Band Blocking requirement for FR1
· [FR2] Peak EIS
· R4-1804589	mmw UE EIS
· Proposal 1: EIS in bands n257 and n261, for a 50M channel, and a target SNR of -1dB, shall be -88.3dBm.
· Proposal 2: EIS in band n260, for a 50M channel, and a target SNR of -1dB, shall be -85.7dBm.
· Proposal 3: A 0 dBi gain reference antenna shall translate between received field strength and received power referenced to the abstract summed input port in FR2 receivers.
· [FR2] ACS/IBB
· R4-1804846	Discussion on testing of ACS & IBB in FR2
· Proposal 1: ACS and IBB are tested on both - and -polarizations sequentially.
· Proposal 2: For testing on each polarization the levels of the wanted signal and the interferer are reduced by 3dB.
· R4-1805757	Update of ACS requirement for FR2
· R4-1805771	Update of IBB requirement for FR2

From BS RF perspective
· The following CRs were endorsed for TS
· R4-1805792	Draft CR to TS 38.104: Introduction of CA/Multi-carrier operation related terminology
· R4-1805793	draftCR 38104 - multi-band clean up
· R4-1805437	Draft CR to 38.104: Corrections to n66
· R4-1805794	Draft CR to 38.104: Corrections to n50
· R4-1805422	Draft CR to TS 38.104: Corrections (3.2, 6.6.5.2.4)
· R4-1805796	Draft CR to TS 38.104: corrections of the regional requirements (4.5)
· R4-1804939	Draft CR to TS 38.104: correction of the multi-band operation text (4.8)
· R4-1804056	Draft CR for TS 38.104: Agreed corrections for sync raster (5.4.3)
· R4-1805177	“Draft CR to TS 38.104: Addition of 70 and 90 MHz CBWs for n41 (section 5.3.5)
· R4-1805797	Draft CR to TS 38.104: CACLR absolute limits(Section 6.6.3 and 9.7.3)
· Draft CR Correction to TS 38.104 Annex B and C - Estimation of TX chain amplitude and frequency response parameters
· R4-1805805	Draft CR to TS 38.104: Cleaning up basic limits in section 6.6
· R4-1805806	Draft CR on CACLR requirement for non-continuous allocation in FR2 (9.7.3.3)
· R4-1805809	Draft CR to TS 38.104: FR1 REFSENS (Section 7.2 and 10.3)
· R4-1805810	Draft CR on BS OTA sensitivity and reference sensitivity requirements (10.2.1, 10.3.1, 10.3.2)
· R4-1805912	Draft CR to TS 38.104 - FR2 OTA REFSENS 100MHz FRC (10.3.3, 10.5, 10.8)
· R4-1804574	Draft CR to TS 38.104 - 7.3 Dynamic Range (conducted)
· R4-1805813	Draft CR to TS 38.104 - 10.4 Dynamic Range (OTA)
· R4-1805340	Draft CR for TS 38.104: Editorial correction on OTA adjacent channel selectivity for FR1 (10.5)
· R4-1805996	Draft CR to TS 38.104: FR1 ICS requirement (Section 7.8 and 10.9)
· R4-1805997	Draft CR to TS 38.104: FR2 ICS requirement (Section 10.9.3)
· R4-1805800	Correction to OTA total power dynamic range requirement
· The following TPs were approved for TS
· R4-1805424	TP to TS 38.141-1 v0.1.0 Sections 1-3
· R4-1806022	TP to TS 38.141-1 v0.1.0 Section 4
· R4-1805875	TP for TS 38.141-2: Addition of applicability table in sub-clause 4.7.2
· R4-1805876	TP for TS 38.141-2: Addition of co-location reference antenna description to sub-clause 4.13
· R4-1804931	TP to TS 38.141-2: clauses 1-3
· R4-1805877	TP to TS 38.141-2: clauses 4, 5
· R4-1805386	TP to TS 38.141-2: clause 6
· R4-1805916	TP to TS 38.141-2: clause 7
· R4-1805915	TP to TS 38.141-2: NR BS OTA sensitivity conformance test (7.2)
· R4-1805878	TP to TS 38.141-2: NR BS OTA REFSENS conformance test (7.3)
· The following CR was technical endorsed for TS
· R4-1805341	Draft CR for TS 38.104: Editorial correction on OTA in-channel selectivity requirement tables for FR2 (10.9.3)
· The following CR was email approval
· R4-1804040	Draft CR for TS 38.104: Combined updates (NSA) from RAN4 #86bis
· The following TPs were approved for TR
· R4-1804569	TP to TR 38.817-02: Base station conducted output power (6.2)
· R4-1804243	TP to TR 38.817-02: NR CACLR requirement for non-continuous allocation in FR2 (9.7.3.3)
· TP to TR 38.817-2 – corrections for FR2 OTA reference sensitivity (10.3.3)
· R4-1805208	TP to TR 38.817-2 - FR1 out of band blocking (10.6.1)
· R4-1803913	updated TS 38.141-1 v0.1.0 
· The following TP was email approval
· R4-1802143	Draft TR 38.817-02 v 0.7.0
· The following LS was email approval

· WF on MSR requirements for NR operation (R4-1805787)
· Way forward – out-of-band boundary
· For bands >200MHz, the in-band/out-of-band transition is 40/60MHz for TX/RX respectively. 
· Way forward – UEM
· For CS16, agree on the introduction of new UEM Tables in 37.104 as shown in Tables 1-8 (NB-IoT part of NOTE 3 to be considered for CS17 only) for Wide Area and Medium Range BS classes. 
· “UEM mask for a BS that transmits NR in some configurations but never transmits UTRA (or GSM) in any configuration” wording is considered to be used in UEM Tables
· For CS17 with NB-IoT Stand-Alone operation, UEM mask on the basis of option 2 mask or UEM Tables as shown in Tables 1-8 should be considered.
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· Way forward – transient period
· The following transient period requirement is proposed to be used for CS16 and CS17
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· Way forward – CACLR in non-contiguous spectrum or multiple bands
· It is proposed to update MSR CACLR Table as shown in Table 9
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· Way forward – blocking
· For Wide Area BS, align the interfering signal level with LTE and NR (-43dBm).
· Way forward – narrowband blocking
· Keep existing MSR narrowband blocking requirement for NR channel bandwidths up to 20MHz. For channel bandwidths > 20MHz, NR requirements to be used.
· Way forward – Receiver intermodulation
· For Wide Area BS, align the interfering signal level with LTE and NR (-52dBm).
· Way forward – narrowband intermodulation
· Use E-UTRA 1RB/CW interfering signal for narrowband intermodulation requirement. Interfering signals offsets as defined in 38.104 shall be used.
· WF on EIRP accuracy under extreme condition for FR2 BS (
· Companies are encouraged to propose the value of the EIRP accuracy at extreme condition in 3GPPRAN4#87 meeting, and get a conclusion of the value in 3GPPRAN4#87.
IF the value for this requirement can not be agreed, one of the two options shall be chosen :
· Option 1, vendor declare one additional accuracy value based on the EIRP accuracy at normal condition.(detailed in slide 4).
· Option 2, remove the requirement from REL 15 and continue discussion this requirement in REL 16.
· EIRP is the declared EIRP level by vendor, ∆  is the additional accuracy value based on the normal conditions.
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· WF on FR2 EVM requirements for QPSK, 16QAM and 64QAM (R4-1805803)
· FR2 EVM requirements for FR2 BS are updated as following Table. 
· The following values are dependent on the specifics such as performance loss, EVM equalizer, EVM window definitions to be discussed in RAN4#87
· RAN4 will make decision on FR2 BS EVM requirements in RAN4 #87.
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· WF on NR BS TAE for inter-BS (R4-1805804)
· Following table shows the common RAN4 understanding of current TAE requirement applicability. (Discussion is required for yellow parts)
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· In RAN4#87 meeting, encouraged companies provide their understanding and view on following questions/action points.
· If the current TAE requirements (65ns for MIMO/Div. for both FR1/FR2, 260ns for intra-band C CA for FR1, and 130ns for intra-band C CA for FR2) are also applicable for inter-BS case?
· If the answer in 1. is “NO”, if RAN4 needs to specify separate TAE requirement for inter-BS case? If needed how RAN4 should derive the required TAE value?
· In RAN4#87 meeting, RAN4 shall decide/have consensus on at least above 1 question, and agree the clarification CR to TS38.104 if needed.
· Following table shows the common RAN4 understanding of current TAE requirement applicability. (Discussion is required for yellow parts)
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· In RAN4#87 meeting, encouraged companies provide their understanding and view on following questions/action points.
· If the current TAE requirements (3us for intra-band NC CA for both FR1/FR2, 3us for inter-band CA for both FR1/FR2) are also applicable for inter-BS case?
· If the answer in 1. is “NO”, if RAN4 needs to specify separate TAE requirement for inter-BS case? If needed how RAN4 should derive the required TAE value?
· Band n50: MSS protection in the case of Tx BS (R4-1805216)
· Proposal 1: Apply to Tx BS NR band n50, the MSS protection levels as defined below:
In certain regions, the following requirement may apply to BS operating in NR Band n50 within 1492-1517 MHz. The level of emissions, measured on centre frequencies Ffilter with filter bandwidth according to Table x.x, shall neither exceed the maximum emission level PEM,n50,a nor PEM,B50,b declared by the manufacturer.
Table x.x : Operating band 50 declared emission above 1518 MHz
	Filter centre frequency, Ffilter
	Declared emission level [dBm]
	Measurement bandwidth

	1518.5 MHz ≤ Ffilter ≤ 1519.5 MHz
	PEM, n50,a
	1 MHz

	1520.5 MHz ≤ Ffilter ≤ 1558.5 MHz
	PEM,n50b
	1 MHz



NOTE:	The regional requirement, included in [19], is defined in terms of EIRP, which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. The assessment of the EIRP level is described in Annex H.
· Band n50 and band n51: EESS protection in the case of Tx BS (R4-1805217)
· Proposal 1: Apply to Tx BS NR bands n50 & n51, the EESS protection levels as defined below:
In certain regions, the following requirement may apply to NR BS operating in Band n50 within 1432-1452 MHz, and in Band n51. Emissions shall not exceed the maximum levels specified in Table X.X.
Table X.X: Additional operating band unwanted emission limits for NR BS operating in Band n50 within 1432-1452 MHz, and in Band n51 
	Filter centre frequency, Filter
	Maximum Level [dBm]
	Measurement Bandwidth

	Ffilter = 1413.5 MHz
	-42
	27 MHz


· WF on SEM for FR2 NR BS (R4-1806021) was discussed.
· Agreement
· It is agreed to not to define the mask requirements based on BS class. 
· The value of Prated,t,TRP within [25, 35] dBm will be decided in the next meeting.
· Way forward
· Agree on FR2 NR BS emission mask and out of band boundary in RAN4#87
· Two options will be developed for final selection. Both options shall be complete packages including mask definition, out of band boundary and all related terms and definitions 
· 1)OBUE based mask 
· Mask is based on Prated,t,TRP
· Mask levels are scaled according to Prated,t,TRP
· Split between masks will be within range [25, ... ,35] dBm for rel15
· 2) Carrier centric mask
· Mask is based on Prated,t,TRP
· Mask levels are scaled according to Prated,t,TRP 
· Split between masks will be within range [25, ..., 35] dBm for rel15
· Gap involved in non-contiguous transmission within a single operating band shall not be part of spurious domain
· WF on NR BS out-of-band blocking requirements for FR2 (R4-1805814)
· The way-forward consists of following:
· RAN4 agreed to not specify FR2 to FR2 co-location receiver out-of-band blocking requirements.
· Adopt the following general principles for the continuing work with the definition of a general out-of-band blocking requirement:
· Define an interferer level within the range 0.36 V/m for FR1 to FR2 out-of-band blocking requirement.
· Define an interferer level within the range [0.1 to 0.2] V/m for FR2 out-of-band blocking requirement. Depending on the final level it is FFS if this is a general level or a band specific requirement.
· Define boundary frequency between FR1 and FR2 levels.
· Decide a transition frequency region between in-band level and out-of-band level. 
· Describe the background of interferer levels in TR 38.817-02.
· WF on test configuration for NR BS conformance testing (R4-1805872)
· Way forward- TC types
· Five test configurations should be defined for NR BS conformance testing
· NRTC1: NR contiguous spectrum operation
· NRTC2: Contiguous CA occupied bandwidth
· NRTC3: NR non-contiguous spectrum operation
· NRTC4: NR multi-band test configuration for full carrier allocation
· NRTC5: NR multi-band test configuration with high PSD per carrier
· Way forward- TC generation
· Test configuration generation for E-UTRA can be a starting point for NR conformance testing.
· Declared maximum Base Station RF Bandwidth should be used.
· WF on minimum set of test cases for NR conformance testing (R4-1805873)
· RAN4 should consider possible reduction of BS NR conformance test cases, to avoid excessive test permutations, due to large number of supported channel bandwidths and SCSs in NR.
· For each frequency range (FR1 and FR2) adequate number of test cases should be chosen taking into account requirement by requirement:
· Channel bandwidth:
· Limited number of channel bandwidths should be considered. FFS to test maximum supported CBW by BS, and one of the smaller supported CBW
· Sub-carrier spacing:
· If the BS support more then one SCS not all SCS need to be considered in test cases 
· Modulation scheme:
· Limited number of modulation scheme should be considered (it’s not precluded to have to test all modulation scheme for EVM requirement and Dynamic range).
· Other factors are not precluded.
· The following agreement was made when R4-1805336 is treated
· it is agreed that Prate,c,cell shall be added in the NR specification.
· The following agreement was made when R4-1804963 is treated
· Proposal: OTA BS Tx spurious emission requirements for co-location shall not be specified for FR2 co-located with FR2
· The following agreement was made when R4-1804248 is treated
· Not to specify co-location blocking requirement for FR2 BS.
· The following agreement was made when R4-1804989 is treated
· RAN4 can use the proposal in this paper as starting point.

From BS EMC perspective
· The following CRs were endorsed for TS
· R4-1805821	Draft CR to TS 38.113  (subclause 3.1) Definitions
· R4-1805822	Draft CR to TS 38.113  (subclause 4.4) Exclusion Bands
· R4-1805823	Draft CR to TS 38.113 Section 8.1 Test Configurations
· R4-1805824	Draft CR to TS 38.113  (subclause 9.1) Test Configuration
· R4-1805825	Draft CR to TS 38.113  Assessment of throughput in Downlink (subclause 5.2, 2)
· R4-1805826	DraftCR to TS 38.113 (subclause 6.1)Performance criteria for continuous phenomena for BS
· R4-1805827	DraftCR to TS 38.113 (subclause 6.2) Performance criteria for transient phenomena for BS
· R4-1804593	Draft CR to TS 38.113 Section 4.3 Narrow band responses on receivers
· R4-1805828	Draft CR to TS 38.113 Section 5.3 Assessment of throughput in Uplink
· R4-1805829	Draft CR to TS 38.113 Section 8.5.2 Test method Conducted Emissions, Telecommunications port
· R4-1804602	Draft CR to TS 38.113 Table 8.2.2.3-1 Limits for radiated emissions from ancillary equipment, measured on a stand-alone basis
· The following CR was email approval for TS
· R4-1806023	Draft CR to TS38.113 Cat F
· R4-1806024 	Draft CR to TS38.113 Cat B
· R4-1803319	CR to TS 38.113
· The following TP was approved for TR
· R4-1805818	TP to TR 38.817-02: timeline of the NR updates for MSR/AAS EMC
· The following agreement was made when R4-1804934 is treated
· It is agreed to split the NR EMC, AAS EMC and MSR EMC specification into core part and performance part with different timeline, i.e, June for core and Dec for perf. These above changes shall be captured in the updated WID in June plenary.

For UE RRM perspective
48 contributions were approved in [R4-1804721, R4-1804773, R4-1805511, R4-1805512, R4-1805513, R4-1805515, R4-1805524, R4-1805536, R4-1805562, R4-1805563, R4-1805540, R4-1805968, R4-1806010, R4-1805969, R4-1803801, R4-1804819, R4-1805546, R4-1805567, R4-1805970, R4-1805971, R4-1804052, R4-1804557, R4-1805960, R4-1805977, R4-1806012, R4-1805961, R4-1804201, R4-1804202, R4-1805510, R4-1805541, R4-1805521, R4-1805963, R4-1805978, R4-1806013, R4-1806014, R4-1805522, R4-1805565, R4-1805956, R4-1805530, R4-1805144, R4-1805542, R4-1805543, R4-1805964, R4-1805965, R4-1805544, R4-1805534, R4-1805966, R4-1806017], where the following agreements were captured.
· Following ad hoc minutes were agreed:
· Ad hoc minutes for NR measurement gap in [R4-1805511]
· Ad hoc minutes for NR RRM measurement in [R4-1805512]
· Ad hoc minutes for NR RLM in [R4-1805513]
· Following CRs for TS38.133 were endorsed:
· General corrections in [R4-1804721]
· Modification on section 10 measurement performance requirements in [R4-1804773]
· CR to section 8.1 for remaining open issues in RLM in [R4-1805524]
· CR on TS38.133 for interruption for CA in [R4-1805562]
· CR on TS38.133 for interruption in EN-DC in [R4-1805563]
· CR for NR Scell activation and deactivation delay in [R4-1806010]
· CR on inter-RAT EUTRA measurement requirements in idle mode in [R4-1805969]
· Inter-RAT HO in 38.133 in [R4-1803801]
· Inter-RAT E-UTRA requirements in RRC_CONNECTED for SA NR in [R4-1805546]
· Inter-RAT E-UTRA RSTD measurement requirements in [R4-1805970]
· Inter-RAT E-UTRA E-CID measurement requirements in [R4-1805971]
· Draft CR for 38.133 on UE measurement capability in [R4-1804052]
· CR on TS38.133 for UE capability in inactive state in [R4-1805977]
· Measurement capability for SSB based measurements in [R4-1806012]
· Reporting criteria for positioning measurements in [R4-1805961]
· [draft] Clarification on measurement gap timing advance in [R4-1805510]
· Draft CR for scheduling availability during intra-freqeuency measurement in [R4-1805963]
· Intra frequency measurement requirements without gaps corrections in [R4-1805978]
· Intra frequency measurement requirements with gaps corrections in [R4-1806014	]
· Inter-frequency 38.133 section in [R4-1805522]
· CR for 38.133 initial cell selection in idle mode in [R4-1805144]
· CR on intra-frequency measurement requirements in idle mode in [R4-1805542]
· CR on inter-frequency measurement requirements in idle mode in [R4-1805543]
· CR on high priority layer search requirements in cell reselection in [R4-1805964]
· CR for 38.133 UE measurement capability in inactive mode in [R4-1805965]
· CR on intra-RAT handover requirement for NR for TS38.133 in [R4-1805544]
· CR on TS38.133 for NTA_offset requirements in [R4-1806017]
· Following CRs for TS36.133 were agreed:
· Applicability of EN-DC requirements in 36.133 in [R4-1805515]
· NSA interruption requirements in 36.133 in [R4-1805536]
· CR on TS36.133 for NR RRM measurement in EN-DC in [R4-1804819]
· CR on TS36.133 for inter-RAT handover from E-UTRAN to NR in [R4-1805567]
· CR for 36.133 on UE measurement capability for NR SA UE without NR Pcell in [R4-1804557]
· CR 36.133 SFTD reporting requirements for non-configured PSCell in [R4-1805956]
· Following WFs were agreed:
· Way forward on BWP switching in [R4-1805540]
· Agreements
· BWP switching on a NR serving carrier (carrier1) will cause interruption in at least serving carrier1.  
· If it is identified that BWP switching in NR serving carrier(s) will cause interruption on LTE serving carrier(s) in EN-DC then the interruption on LTE serving carrier(s) shall be specified in terms of subframes.
· Issues for Investigation
· Investigate whether or not BWP switching for the 4 BWP reconfiguration scenarios on cell1 will also cause interruption:
· on LTE PCell and LTE activated SCell(s) and other NR serving cells (e.g. PSCell, SCells) in EN-DC,
· on other NR serving cells (e.g. PCell, SCells) in NR CA.
· Investigate suitable interruption duration (in number of symbols or slots) on NR serving cell(s) due to BWP switching.
· Investigate for scenario where BWP switching results in change of the SCS from old SCS (SCS1) to a new SCS (SCS2), whether the time unit (number of symbols or slots) to express interruption time is based on SCS1 or SCS2.
· Investigate whether there is any problem for the UE to transmit and/or receive signals in one or more time resources (symbols or slots) occurring immediately after the interruption time due to BWP switching e.g.
· any impact on channel estimation,
· any possible impact on measurements,
· analysis to identify other possible impacts is not precluded.
· Investigate whether BWP switching due to change in only baseband parameter(s) without changing LO, RF BW or SCS will cause any interruption and the interruption time (if the procedure is supported and the interruption occurs). 
· AdditionallyAdditionally, investigate if changing baseband parameters without BWP switch will need interruptions (if the procedure is supported). 
· WF for NR SCell activation delay requirement in [R4-1805968]
· Way forward on the definition of “known” and “unknown”
· SCell is known if it has been meeting the following conditions: 
· During the period equal to max([5] measCycleSCell,  [5] DRX cycles) before the reception of the SCell activation command: 
· the UE has sent a valid measurement report, 
· the SCell being activated is indicated as a synchronous cell or the UE has already decoded MIB of the target Scell
· the SCell being activated remains detectable according to the cell identification conditions specified in section [TBD], 
· the SSB measured during the period equal to max([5] measCycleSCell, [5] DRX cycles) also remains detectable during the SCell activation delay according to the cell identification conditions specified in section [TBD].
· When the cell is known, it is FFS on the conditions for the scenario where MIB detection is needed and the scenario where MIB detection is not needed
· For FR2 case, Rx beam sweeping is needed regardless the activated SCell is known or unknown
· Way forward on SCell Activation
· In addition to agreements in RAN4#86 on Tactivation_time, the UE will also need time to decode the MAC-CE message. 
· Companies to investigate how much time is needed for MAC-CE message decode. 
· SSB based activation delay requirement Tactivation_time in FR1
· Tactivation_time is consisted of 
· MAC-CE message decode time 
· RF warm up excluding AGC settling: TBD
· AGC settling: N1 SMTC periods for known and N2 SMTC periods for unknown cells
· The exact value of N1 and N2 are TBD
· It is FFS that the parameter value of N1 shall depend on the SCell measurement cycle in use prior to the SCell activation
· PSS/SSS and SSB index acquiring: 
· [2] SMTC periods for known cell provided that PSS/SSS detection and PBCH decoding are not needed
· [4] SMTC period for known cell provided that PBCH decoding is needed
· [5] SMTC period for unknown cell provided that PSS/SSS detection and PBCH decoding are needed
· SSB based activation delay requirement Tactivation_time in FR2
· Tactivation_time is consisted of 
· MAC-CE message decode time 
· RF warm up excluding AGC settling: TBD
· AGC settling: N3 SMTC periods for known and N4 SMTC periods for unknown cells
· The exact value of N3 and N4 are TBD
· It is FFS that the parameter value of N3 shall depend on the SCell measurement cycle in use prior to the SCell activation
· PSS/SSS and SSB index acquiring: 
· Rx beam sweeping should be considered for PSS/SSS detection and measurement for FR2 for both known and unknown cell
· The corresponding delay is FFS
· Way forward on UE requirements with same MO configured by MN and SN in [R4-1805960]
· When MN and SN configure measurement objects to the same carrier frequency layer, RAN4 shall define whether the two measurement objects are counted as one or two layers. Aspects to be further studied include
· Focus on SSB-based measurement. FFS CSI-RS
· Same or different SMTC configuration
· Same or different SCS
· Other aspects are not precluded
· Wayforward on UE measurement gap for NR in [R4-1804201]
· WF on UE measurement mode with MG for SA mode
· In current stage, the cases to analysed in RAN4 concentrate on the following scenarios:
· Scenario 1: Serving cell is FR1 cell only, or Serving cells are NR CA in FR1 
· Scenario 2: Serving cell is FR2 cell only, or Serving cells are NR CA in FR2 
· Scenario 3: Serving cells are FR1+ FR2 CA
· For UE who supports per-UE gap only, only per-UE gap can be configured to this UE.
· For UE who supports per-FR gap, the UE measurement mode summary is as next slide.
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· Way forward on collision issue among RLM-RS, STMC and measurement gap in [R4-1805541]
· UE behavior in case of RLM
· Scenario 1c (Full overlap between MG and RLM) is not specified according to agreement in RAN4 #86.
· For FR1,
· Scenario 2c/3c (Partial overlap/full non-overlap between MG and RLM)
· All MGs are used for RRM measurements.
· RLM requirements should be specified irrespective of SMTC occasion.
· RLM requirements only consider all the RLM-RS which is not overlapped with MG.
· For FR2,
· Scenario 2c/3c (Partial overlap/full non-overlap between MG and RLM)
· All MGs are used for RRM measurements.
· Partial overlap between SMTC and RLM-RS outside of MG
· RLM requirements only consider all the RLM-RS which is not overlapped with SMTC window.
· Full overlap between SMTC and RLM-RS outside of MG 
· RLM requirements consider SSB timing sharing between RLM and intra-freq measurement.
· Certain ratio between RLM and intra-freq measurement within available SSB timings should be specified in TS 38.133.
· Value of sharing ratio is TBD.
· UE behavior in case of type A/B measurements
· For FR1,
· Scenario 1a/1b (Full overlap between MG and SMTC in type A/B)
· UE requirement should be specified for 1a/1b.
· The exact gap sharing between type A/B/C, type D is TBD. 
· Scenario 2a/2b (Partial overlap between MG and SMTC in type A/B)
· Type A/type B measurement should only be conducted outside the MG.
· All MGs are used for Type C/Type D measurements.
· Scenario 3a/3b (Full non-overlap between MG and SMTC in type A/B)
· Requirements on type A/B measurement are specified without considering MG.
· For FR2,
· Scenario 1b (Full overlap between MG and SMTC in type B)
· UE requirement should be specified for 1b.
· The exact gap sharing between type B/C, type D is TBD. 
· Scenario 2b (Partial overlap between MG and SMTC in type B)
· UE behavior on SMTC overlapped with MG would be following options.
· Option 1-1 : Intra freq measurement could be conducted only outside of MG.
· Option 1-2 : Intra freq measurement could be conducted both inside and outside of MG.
· Scenario 3b (Full non-overlap between MG and SMTC in type B)
· Requirements on type B measurement are specified without considering MG.
· UE behavior in measurement gap
· For FR1,
· Gap sharing among type A/B/C and type D is needed in case of scenario 1a/1b.
· How to share gap timings among each measurement should be determined in RAN4 #87 from options in the next page.
· For FR2,
· Gap sharing among type B/C and type D is needed in case of scenario 1b.
· Whether gap sharing is needed in case of scenario 2b would be depending on approved option (option 1-1 or option 1-2) in scenario 2b for FR2.
· How to share gap timings among each measurement should be determined in RAN4 #87 from same options for FR1.
· Clarification on Type C measurement
· For intra-frequency measurement, as long as BWP is switched to not cover the intra-frequency target cell SSB frequency during the measurement period, this measurement shall be considered as intra-frequency measurement with gap (type C).
· Gap sharing
· Gap sharing among type A/B/C and type D is defined from following options.
· Option 2-1: Gap sharing factor between intra-freq and inter-freq/inter-RAT measurement via signaling could be applied.
· Option 2-2: Scaling factor could be calculated only with SMTC configurations and number of carriers without signaled gap sharing factor (e.g. R4-1804608).
· Other options would not be precluded.
· Way forward on SSB-based inter-frequency measurement requirements in [R4-1805565]
· Conclusion on the methodology of defining inter-frequency measurement requirements will be expected in RAN4#87 meeting.
· Companies are encouraged to provide analysis and investigation on four alternatives of defining the inter-frequency measurement requirements in considering of the following aspects
· Factor 1: Margin for UE implementation
· Factor 2: Gap utilization
· Factor 3: Trade-off between Factor 1 and Factor 2.
· Atl1: The delay requirement is unified among different carriers, and the requirement of inter-frequency carrier #i can be expressed as: 
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· Atl2: The delay requirement is per-carrier defined for each carrier, and the requirement of inter-frequency carrier #i can be expressed as: 
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· The value of scaling factor in each carrier Nscaling1,carrier_i = Nfreq,fully + Nfreq,partially + 1 ≤ Nfreq 
· Where Nfreq,fully is the number of carriers whose SMTC occasions are fully colliding with the SMTC occasions of carrier #i. 
· Where Nfreq,partially is the number of carriers whose SMTC occasions are partially colliding with the SMTC occasions of carrier #i.
· Atl3: The delay requirement is per-carrier defined for each carrier, and the requirement of inter-frequency carrier #i can be expressed as: 
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· The value of scaling factor in each carrier Nscaling2,carrier_i ≤ Nfreq 
· The scaling factor is based on the assumption
· The detailed principles to decide the value of Nscaling,carrier_i refer to the Proposal 1 in [R4-1803787, Ericsson]
· Atl4: The delay requirement is per-carrier defined for each carrier, and the requirement of inter-frequency carrier #i can be expressed as: 
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· The value of scaling factor in each carrier Nscaling3,carrier_i ≤ Nfreq 
· The detailed principles to decide the value of Nscaling,carrier_i refer to Page 4 in [R4-1804608, NTT DOCOMO]
· Wayforward on requirement of intra-frequency measurement without gap in [R4-1805521]
· Scope of this Wayforward
· Discuss the requirement considering
· Multiple NR serving cells 
· Collision between SMTC occasions and MG
· Scenarios to be first focused on 
· 2a and 2b when measurement is conducted only outside the MG.
· The requirement for “2a and 2b when measurement can also be conducted within the MG” can be later extended, if RAN4 reaches consensus on whether to specify the corresponding requirements
· The requirements of 3a can be simplified from that of 2a
· Other scenarios to be discussed after RAN4 reaches consensus on whether to specify the corresponding requirements
· 1a and 1b 
· 3b
· Different DRX cycles 
· Misalignment between DRX on duration and SMTC window
· Requirement with multiple NR serving cells (CA/EN-DC)
· The requirement of single frequency layer is further scaled by the parameter Kca which is a carrier-specific scaling factor, considering the multiple frequency layers
· Kca = 1, for the target frequency layer with NR PCell and NR PSCell.
· Kca = [TBD], for the target frequency layers with NR SCells. 
· The value may refer to the RAN4 conclusion on scaling/grouping rules of inter-frequency measurement.
· Requirement of 2a and 2b when measurement is conducted only outside the MG
· When intra-frequency measurements are performed in SMTC occasions not overlapped with the gaps
· When RLM-RS is partially overlapped with SMTC occasions
· Requirement for for a single serving cell considers the parameter Kp-intra
· Kp-intra is a scaling factor multiplied with required sample number 
· Kp-intra = 1/(1- SMTC period /MGRP), where SMTC period < MGRP
· When RLM-RS is fully overlapped with SMTC occasions
· RAN4 is to study sharing mechanism for RLM and intra-frequency measurement (according to evening ad-hoc agreement in R4-1805513)
· When intra-frequency measurements can also be performed in SMTC occasions overlapped with the gaps
· Whether to specify the requirement is FFS
· Requirement considers the different DRX cycles
· Applicability of non DRX and DRX requirement should be specified based on below 3 different DRX cycles
· When DRX is not in use
· When DRX is in use and DRX cycle ≤ 320ms
· When DRX is in use and DRX cycle > 320ms
· Requirement considers the misalignment between SMTC window and DRX on duration
· Requirement of single frequency layer considers the parameter Kmis
· Kmis is a scaling factor multiplied with required sample number 
· Kmis = 1, when DRX is not in use
· Kmis = 1.5, when DRX is in use and DRX cycle ≤ 320ms
· Kmis = 1, when DRX is in use and DRX cycle > 320ms
· Requirement of intra frequency measurement without gap for non-DRX
· Examples for information
· Scenarios 2a and 2b when measurement is conducted only outside the MG, and RLM-RS is partially overlapped with SMTC occasions
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· Requirement of intra frequency measurement without gap for DRX cycle ≤ 320ms
· Examples for information
· Scenarios 2a and 2b when measurement is conducted only outside the MG, and RLM-RS is partially overlapped with SMTC occasions
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· Requirement of intra frequency measurement without gap for DRX cycle > 320ms
· Examples for information
· Scenarios 2a and 2b when measurement is conducted only outside the MG, and RLM-RS is partially overlapped with SMTC occasions
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· Way forward on beam management in [R4-1805530]
· Way forward on beam failure recovery (BFR)
· FFS to clarify the definition of beam failure and whether to introduce the beam failure detection requirements in RAN4.
· Companies are encouraged to investigate:
· Evaluation period for beam link failure detection with/without DRX
· SSB-based and CSI-RS based and CSI-RS+SSB based
· Whether it is feasible to reuse RLM out-of-synch framework or new sets of parameter values are needed
· PDCCH configuration parameters
· UE is not assumed to perform BFR outside its active DL BWP
· FFS whether and how to define the new beam identification requirements.
· Way forward on L1-RSRP reporting
· Companies are encouraged to investigate whether measurement period of L1-RSRP needs to be specified and whether this will be part of core requirements or performance part. 
· L1-RSRP measurement accuracy shall be performance part.
· FFS whether L1-RSRP core and performance requirements will be specified in TS38.133 or in TS 38.101-4.
· Way forward on 1 symbol GP in [R4-1805534]
· TA_offset is not tightened in Rel-15
· It is not feasible to support the features of 1 symbol GP for 60KHz in FR1 and 120KHz in FR2 in Rel-15
· LS to RAN2 to remove the features from the feature list in Rel-15
· FFS on how to handle later releases
· LS to RAN1 on 
· The infeasibility of 1 symbol GP for 60KHz in FR1 and 120KHz in FR2 in Rel-15
· The feasible GP length, at least given by
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· TAmax is max timing advance value based on expected cell size
· TUE RX-TX is addressed in another separate LS to RAN1 (R4-1805766)
· TA offset can be referred to TS38.133 Table 7.1.2-2
· Way forward on UE TA offset for FDD and TDD in NR in [R4-1805966]
· Agreement: Apply same NTA offset value between FDD and TDD within the same frequency range except for the LTE-NR coexistence case
· Table 7.1.2-2 in TS38.133 is updated as below
[image: ]
· Companies are encouraged to investigate potential issues on the working assumption if any towards RAN4#87 meeting.
· Following LSs were agreed:
· LS to RAN2 on the agreement of measurement gap in RAN4 in [R4-1804202]
· In NR standalone mode, 
· (1)	NR serving cell can configure both an FR1 gap pattern and an FR2 gap pattern to be active at the same time. 
· (2)	If NR serving cell configures measurement gap for a UE, NR serving cell can also indicate if configured measurement gap applies to FR1/FR2 serving cell(s) (i.e. per UE gap) or applies to FR1 serving cell(s) (i.e. per FR gap to FR1) or applies to FR2 serving cell(s) (i.e. per FR gap to FR2).
· RAN4 will continue work with the above assumptions and suggest RAN2 to design the corresponding signalings according to the above assumptions, unless RAN2 has any issue from the signaling perspective.	
· [Draft] Reply LS on intra-frequency measurement on NR SCell in [R4-1806013]
· Question 1: 	What is the use case and benefit for this enabling/disabling intra-frequency measurement?
· Answer to Question 1: 
· Major use case discussed in RAN4 is intra-band contiguous CA with co-located deployment. In such case, mobility measurement results e.g., RSRP results on each serving cell frequency layer could be quite similar. 
· If intra-frequency measurement on SCell frequency layer is disabled, there are potentially two benefits as below.
· First benefit is that since UE can focus on intra-frequency measurement for a part of serving cell carriers, UE burden can be reduced and an increase of measurement delay for the serving carrier due to measurement on other serving carrier with overlapped SMTC configuration can be avoided.
· Second benefit is that since in some condition UE cannot receive data/control signals on serving cell(s) during intra-frequency measurement on another serving SCell carrier within the same band in case of intra-band CA, disabling intra-frequency measurement on the SCell can alleviate such scheduling restriction in case of intra-band CA.
· Question 2:	Does the enabling/disabling intra-frequency measurement include both serving and neighbour cells? 
· Answer to Question 2: 
· Yes, intra-frequency measurement here means L3 mobility measurement on serving cell frequency layer such as RSRP/RSRQ/SINR measurement, and target cell to be measured includes both serving cell and neighbour cells on the same frequency layer. 
· In order to achieve benefits described in answer to Question 1, L3 measurement for both serving cell and neighbour cells needs to be disabled.
· Question 3:	If the measurement on the serving cell is disabled by the network, does the UE disable L3 measurement only or does the UE disable L1/L2 measurements as well as L3?
· Answer to Question 3: 
· In order to achieve full benefits described in answer to Question 1, both L3 measurement and L1 measurement should be disabled for SCell frequency layer.
· L3 measurement here means L3 mobility measurement for both serving and neighbour cells on the SCell frequency layer, e.g., L3 RSRP/RSRQ/SINR measurement, and it includes L1 procedure (e.g., RSRP/RSSI/SINR measurement on each sample and L1 averaging) and L3 procedure (e.g., L3 filtering). Disabling L3 measurement means to disable both L1 procedure and L3 procedure for the purpose of L3 mobility measurement.
· L1 measurement here means L1 measurement procedure for the serving SCell, e.g., for L1-RSRP reporting, CSI feedback, beam failure detection and so on. For example, when L1-RSRP measurement based on SSB or CSI-RS with Rx beam sweeping at UE is configured, this L1 procedure would cause scheduling restriction in FR2 serving cell(s) in the same band due to Rx beam sweeping.
· On the other hand, even if only L3 measurement is disabled, benefits described in answer to Question 1 could be achieved to some extent.
· For example, first benefit could be achieved even when L1 measurement such as L1-RSRP measurement, CSI feedback and beam failure detection is performed on the SCell, assuming that performing L1 measurement on the SCell does not increase L3 measurement delay for other serving carriers.
· It should be up to NW operation whether both L1 and L3 measurements are disabled, only L3 measurement is disabled or both L1 and L3 measurements are enabled for each SCell frequency layer.
· Therefore, since L1 measurement such as L1-RSRP on SCell is already configurable, additional signalling to disable L3 measurement for both serving and neighbour cells on the SCell frequency layer is necessary and sufficient.
· Followings were agreed in chairman’s note.
· RRM for FWA devices in FR2
· RRM core requirement in TS38.133 needs no change due to introducing FWA UE type (with 55dBm peak EIRP limit) in Rel-15.
· Introduction of FWA does not introduce any additional RRM core requirement.
· FWA UE has the same RRM core requirements as the handhold UE at least in Rel-15.
· Inter-RAT E-UTRA RSTD measurement
· In Rel-15 NR, there is no RAN4 test case for E-CID and RSTD.
· PHR
· In NR case, PH range would need to be expanded based on LTE PHR.
· RRM requirements in inactive state
· RAN4 assume that the RRM measurement requirements in inactive state refer to those in idle state, unless RAN4 identify the new RRM requirements according to RAN2 new progresses by the next meeting.

For UE demodulation perspective
· R4-1805548	Way forward on 38.101-4 specification structure
· Issue 1: How to differentiae  frequency ranges / different test methods
· Option1: Using  separate sections for Conductive test and OTA test (‘Pure baseband test’)
· Option2: Using separate tables or dedicated sub-section to clarify the applicable rules for frequency ranges and test methods
· Option 3: Using separate sections for different frequency ranges (FR1, FR2, and interworking across FR1+FR2)
· Issue 2: Sub-sections under demodulation requirements: the first level sub -sections can be divided by physical channels (PDSCH, PDCCH ,PBCH and SDR).
· Issue 3: Sub-sections under CSI requirements: the first level sections can be divided by CSI reporting contents (CQI, PMI, RI, [CRI],[LI] and [L1 RSRP]).
· Issue 4: Number of Receiver antennas: 1Rx, 2Rx, 4Rx 
· 1Rx (void for Rel-15), 2Rx, 4Rx (only applicable for FR1 in Rel-15)
· Issue 5: Duplex mode, CA/DC: 
· Single carrier FDD, Single carrier TDD, CA/DC, EN DC, SUL
· Option 1: Using different tables for different CA/DC/SUL combinations i.e. Intra-band contiguous EN-DC, Intra-band non-contiguous EN-DC ,Inter-band EN-DC within FR1, Inter-band EN-DC including FR2, Intra-band contiguous CA, Intra-band non-contiguous CA, Inter-band CA  within FR1, Inter-band CA including FR2,Inter-band DC between  FR1 and FR2, Inter-band CA between  FR1 and FR2; NR band combination for SUL
· The exact set of test cases for single carrier and CA (CA/DC, EN DC, SUL) is subject to further discussion
· Issue 6: How to differentiae WIs/features
· Option 1: Using separate sections for different WIs/features
· Option 2: Treating case by case pending on  test cases introduced
· R4-1805533	Summary of view on NR UE demodulation and CSI requirements
· R4-1805549	Way forward on UE demodulation requirements was approved with one note (On slide #4, for number of Rx ports, other options are not precluded.)
· Define the following NR UE performance requirements
· Demodulation performance requirements
· PDSCH (normal demodulation and SDR)
· PDCCH
· At least DL scheduling grant (DCI 1_0 and/or 1_1)
· FFS for PBCH
· CSI reporting requirements
· CQI reporting
· PMI reporting
· RI reporting
· FFS for:
· CRI reporting
· CRI/L1-RSRP reporting
· LI reporting
· Duplexing mode
· FR1: 
· Define both FDD and TDD requirements
· FR2: 
· Define TDD requirements only
· UE SCS/CBW
· Set of SCS and UE CBW combinations is FFS. The applicable bands are FFS.
· UL/DL configuration for TDD
· Define requirements only for semi-static configuration in Rel-15
· Exact TDD configurations are FFS
· HARQ timing and number of processes is FFS
· Number of UE RX ports and MIMO layers
· FR1
· Define 2RX and 4RX ports requirements
· Up to 4 MIMO layers
· FR2
· Define 2RX ports requirements
· Up to 2 MIMO layers
· MCS/TBS for PDSCH demodulation
· FR1
· QPSK/16QAM/64QAM/256QAM
· FR2
· QPSK/16QAM/64QAM
· Propagation channel models for FR1 performance requirements
· Use simplified TR 38.901 TDL channel models
· FFS for power delay profiles
· FFS for Delay spread values
· FFS how to simplify the models
· FFS MIMO antenna correlation models 
· Propagation channel models for FR2 requirements
· FFS
For BS demodulation perspective
· Way forward on NR BS demodulation requirements (R4-1806015)
· Test Methodology
· FR1
· Conducted 
· Same as LTE conducted requirements definition methods
· OTA
· Reuse eAAS demodulation test framework unless technical issues are identified, and pending on completion of eAAS
· FR2
· OTA: Default baseline as in FR1 unless any technical issues identified
· General
· Define the following NR BS performance requirements in Rel-15
· PUSCH
· PUCCH
· PRACH
· Single user is baseline
· Single carrier is baseline
· General open issues in Test Configuration
· Propagation Condition
· Option1: Consider to use the conclusions from UE demod discussions, if feasible
· Option 2: consider the BS demod independently from UE discussion
· Duplex mode
· TDD UL DL configuration
· Consider only semi-statically configured UL DL configurations
· Antenna configuration
· BW
· SCS
· Reference receiver
· only noise is modeled in the tests (no explicit interferer modeled) in Rel-15
· Consider how to capture CA, EN-DC and SUL based on single carrier cases
· Study multiple user test cases after single user tests cases are completed, if needed
· Performance Requirements
· PUSCH
· No UCI multiplexing on PUSCH
· Test metric: 70% maximum throughput
· FFS: Waveform 
· FFS: DMRS configuration
· FFS: FRC
· PUCCH
· Format
· Whether all formats or a subset of the all formats are tested 
· Test metric
· For HARQ-ACK: DTX to ACK, and missed ACK, other metrics not precluded
· For CSI, if introduced: BLER
· FFS which metric is used for which formats 
· PRACH
· Preamble Format 
· Whether all formats or a subset of them are tested
· FFS: whether type of restricted sets are to be tested 
· FFS: Test metric
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MSD / DC bandwidth class B  

DC  configuration  E - UTRA/NR  band  F C   (UL)   (MHz)  Channel  bandwidth   (MHz)  UL   allocation  [LCRB]  F C   (DL)   (MHz)  MSD   (dB)  Duplex  mode  

DC_(n)71B  7 1  66 5.5  5  5 (RB end  =24)  6 19.5  0  FDD  

n 7 1  675.5  1 5  15 (RB start  = 0)  6 29.5  1.8  

DC_(n)71B  7 1  6 70.5  15  15 (RB end   = 74)  62 4.5  0  

n 7 1  68 0.5  5  5 (RB start   = 0)  634.5  1.6  

DC_(n)71B  7 1  668  10  10 (RB end   = 49)  622  0  

n 7 1  678  1 0  10 (RB start   = 0)  632  1.7  

 


image181.emf
     E - UTRA  –   NR  configuration / Bandwidth  combination set     

Downlink  EN-DC configuration     Uplink EN - D C  configurations  Component carriers in order of increasing  carrier frequency  Maximum  aggregated    bandwidth  [MHz]  Bandwidth  combination  set     

Channel bandwidths  for LTE carrier [MHz]  Channel  bandwidths NR for  carrier [MHz]      

DC_(n)71B  DC_(n)71B  15  5  20  0     

10  5, 10      

5  5, 10, 15  
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Table 1: Wide Area operating band unwanted emission mask (UEM) for operation of any carrier

configuration with NR but without UTRA in BC1 and BC3 bands below 1GHz.

Frequency offset of Frequency offset of Minimum requirement (Note 1, 2) Measurement
measurement measurement filter centre bandwidth

filter -3dB point, Af frequency, f_offset (Note 7)

0 MHz < Af < 5 MHz 0.05 MHz < f_offset < 5.05 MHz . ; 100 kHz

- —7dBm—L. m4).05}113
MH:z )
5 MHz < Af < 5.05 MHz < f_offset < -14 dBm 100 kHz

min(10 MHz, Afmax) min(10.05 MHz, f_offsetmax)

10 MHZ < Af < Afmax 10.05 MHz < f_offset < f_offsetmax -16 dBm (Note 8) 100 kHz
NOTE 1: For MSR BS supporting non-contiguous spectrum operation within any operating band, the minimum

NOTE 2:

NOTE 3:

requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub
blocks on each side of the sub block gap, where the contribution from the far-end sub-block or RF Bandwidth
shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
Exception is Af 2 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the
minimum requirement within sub-block gaps shall be -16dBm/100kHz.

For MSR BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum
requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from
adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution
from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the
near-end sub-block or RF Bandwidth.

For operation with a standalone NB-IoT carrier adjacent to the Base Station RF Bandwidth edge, the limits in

Table 6.6.2.1-1a apply for 0 MHz < Af < 0.15 MHz.
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Table 2: Wide Area operating band unwanted emission mask (UEM) for operation of any carrier

configuration with NR but without UTRA in BC1 and BC3 bands above 1GHz.

Frequency offset of Frequency offset of Minimum requirement (Note 1, 2) Measurement
measurement measurement filter centre bandwidth

filter -3dB point, Af frequency, f_offset (Note 7)

0 MHz < Af <5 MHz 0.05 MHz < f_offset < 5.05 MHz 100 kHz

- —7asm— L[ L =5 _ 05|ap
MHz
5 MHz < Af < 5.05 MHz < f_offset < -14 dBm 100 kHz

min(10 MHz, Afmax) min(10.05 MHz, f_offsetmax)

10 MHz < Af < Afmax 10.5 MHz < f_offset < f_offsetmax -15 dBm (Note 8) 1MHz
NOTE 1: For MSR BS supporting non-contiguous spectrum operation within any operating band, the minimum

NOTE 2:

NOTE 3:

requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub
blocks on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled
according to the measurement bandwidth of the near-end sub-block. Exception is Af 2 10MHz from both
adjacent sub blocks on each side of the sub-block gap, where the minimum requirement within sub-block
gaps shall be -15dBm/1MHz.

For MSR BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum
requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from
adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution
from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the
near-end sub-block or RF Bandwidth.

For operation with a standalone NB-IoT carrier adjacent to the Base Station RF Bandwidth edge, the limits in
Table 6.6.2.1-1a apply for 0 MHz < Af < 0.15 MHz.





image184.png
Table 3: Medium Range BS operating band unwanted emission mask (UEM) for operation of any
carrier configuration with NR but without UTRA in BC1 bands, BS maximum output power 31 < Ppaxc

<38 dBm
Frequency offset of Frequency offset of Minimum requirement (Note 1, 2) Measuremen
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 7)
0 MHz < Af<5 MHz 0.05 MHz < f_offset < 5.05 MHz 3 100 kHz
- Pmax, c-53dB — | L =205 _ 4 o5 |ap
5 MHz
5 MHz < Af < min(10 5.05 MHz < f_offset < min(10.05 Pmax,c-60dB 100 kHz
MHz, Afmax) MHz, f_OﬁSetmax)
10 MHz < Af < Afmax 10.05 MHz < f_offset < f_OﬁSetmax Min(PmEX,C'GOdB, -25d Bm) (NOte 6) 100 kHz
NOTE 1: For MSR BS supporting non-contiguous spectrum operation within any operating band the minimum

NOTE 2:

NOTE 3:

requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks
on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled according
to the measurement bandwidth of the near-end sub-block. Exception is Af 2 10MHz from both adjacent sub
blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be
Min(Pmax,c-60dB, -25dBm)/100kHz.

For MSR BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum requirement
within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks
or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-blocl
shall be scaled according to the measurement bandwidth of the near-end sub-block.

For operation with a standalone NB-loT carrier adjacent to the Base Station RF Bandwidth edge, the limits in
Table 6.6.2.1-2a apply for 0 MHz < Af < 0.15 MHz.
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Table 4: Medium Range BS operating band unwanted emission mask (UEM) for operation of any
carrier configuration with NR but without UTRA in BC1 bands, BS maximum output power Ppax,c < 31

dBm
Frequency offset of Frequency offset of Minimum requirement (Note 1, 2) Measuremen
measurement measurement filter centre bandwidth

filter -3dB point, Af frequency, f_offset (Note 7)

< Af< < < 100 kHz
0 MHz < Af <5 MHz 0.05 MHz < f_offset < 5.05 MHz Y dBm—z f offset ~0.05 ldB

S\ MHz
5 MHz < Af <min(10 5.05 MHz < f_offset < min(10.05 -29 dBm 100 kHz
MHZ, Afmax) MHZ, f_OﬁSetmax)

10 MHz < Af < Afmax | 10.05 MHz < f_offset < f_offsetmax -29 dBm (Note 6) 100 kHz

NOTE 1: For MSR BS supporting non-contiguous spectrum operation within any operating band the minimum
requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks
on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled according
to the measurement bandwidth of the near-end sub-block. Exception is Af 2 10MHz from both adjacent sub
blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be -

29dBm/100kHz.

NOTE 2: For MSR BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum requirement
within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks
or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-blocl
shall be scaled according to the measurement bandwidth of the near-end sub-block.

NOTE 3: For operation with a standalone NB-IoT carrier adjacent to the Base Station RF Bandwidth edge, the limits in
Table 6.6.2.1-3a apply for 0 MHz < Af < 0.15 MHz.
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Table 5: Wide Area operating band unwanted emission mask (UEM) for operation of any carrier

configuration with NR but without UTRA or GSM in BC2 bands below 1GHz.

Frequency offset of Frequency offset of Minimum requirement (Note 1, 2) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 7)
0 MHz < Af< 5 MHz 0.05 MHz < f_offset < 5.05 MHz 1 100 kHz
—7dBm - L[ L= 05 \ap
5 MHz
5 MHz < Af < 5.05 MHz < f_offset < -14 dBm 100 kHz
min(10 MHz, Afmax) min(10.05 MHz, f_offsetmax)
10 MHz < Af < Afmax 10.05 MHz < f_offset < f_offsetmax -16 dBm (Note 8) 100 kHz

NOTE 1:

NOTE 2:

NOTE 3:

For MSR BS supporting non-contiguous spectrum operation within any operating band, the minimum
requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub
blocks on each side of the sub block gap, where the contribution from the far-end sub-block or RF Bandwidth
shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
Exception is Af 2 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the
minimum requirement within sub-block gaps shall be -16dBm/100kHz.

For MSR BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum
requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from
adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution
from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the
near-end sub-block or RF Bandwidth.

For operation with a standalone NB-loT or an E-UTRA 1.4 or 3 MHz carrier adjacent to the Base Station RF
Bandwidth edge, the limits in Table 6.6.2.2-2 apply for 0 MHz < Af < 0.15 MHz.
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Table 6: Wide Area operating band unwanted emission mask (UEM) for operation of any carrier

configuration with NR but without UTRA or GSM in BC2 bands above 1GHz.

Frequency offset of Frequency offset of Minimum requirement (Note 1, 2) Measurement
measurement measurement filter centre bandwidth

filter -3dB point, Af frequency, f_offset (Note 7)

0 MHz < Af < 5 MHz 0.05 MHz < f_offset < 5.05 MHz 1 100 kHz

—7aBm -1 L= o5 |ap
5 MHz
5 MHz < Af < 5.05 MHz < f_offset < -14 dBm 100 kHz

min(10 MHz, Afmax) min(10.05 MHz, f_offsetmax)

10 MHz < Af < Afmax 10.5 MHz < f_offset < f_offsetmax -15 dBm (Note 8) 1MHz
NOTE 1: For MSR BS supporting non-contiguous spectrum operation within any operating band, the minimum

NOTE 2:

NOTE 3:

requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub
blocks on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled
according to the measurement bandwidth of the near-end sub-block. Exception is Af 2 10MHz from both
adjacent sub blocks on each side of the sub-block gap, where the minimum requirement within sub-block
gaps shall be -15dBm/1MHz.

For MSR BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum
requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from
adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution
from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the
near-end sub-block or RF Bandwidth.

For operation with a standalone NB-loT or an E-UTRA 1.4 or 3 MHz carrier adjacent to the Base Station RF
Bandwidth edge, the limits in Table 6.6.2.2-2 apply for 0 MHz < Af < 0.15 MHz.
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Table 7: Medium Range BS operating band unwanted emission mask (UEM) for operation of any
carrier configuration with NR but without UTRA or GSM in BC2 bands, BS maximum output power 31
< Pmaxc <38 dBm

Frequency offset of Frequency offset of Minimum requirement (Note 1, 2) Measuremen
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 7)
0 MHz < Af< 5 MHz 0.05 MHz < f_offset < 5.05 MHz ’ 100 kHz
- Pmax, c-53dB — L[ L= _ ¢ 05 |ap
5 Hz
5 MHz < Af < min(10 5.05 MHz < f_offset < min(10.05 Pmax,c-60dB 100 kHz
MHz, Afmax) MHz, f_offsetmax)
10 MHz < Af < Afmax 10.05 MHz < f_offset < f_offsetmax Min(Pmax,c-60dB, -25dBm) (Note 6) 100 kHz

NOTE 1: For MSR BS supporting non-contiguous spectrum operation within any operating band the minimum
requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks
on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled according
to the measurement bandwidth of the near-end sub-block. Exception is Af 2 10MHz from both adjacent sub
blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be
Min(Pmaxc-60dB, -25dBm)/100kHz.

NOTE 2: For MSR BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum requirement
within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks
or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block
shall be scaled according to the measurement bandwidth of the near-end sub-block.

NOTE 3: For operation with a standalone NB-loT or an E-UTRA 1.4 or 3 MHz carrier adjacent to the Base Station RF
Bandwidth edge, the limits in Table 6.6.2.2-5 apply for 0 MHz < Af < 0.15 MHz.
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Table 8: Medium Range BS operating band unwanted emission mask (UEM) for operation of any
carrier configuration with NR but without UTRA or GSM in BC2 bands, BS maximum output power
Pmax,c <31 dBm

Frequency offset of Frequency offset of Minimum requirement (Note 1, 2) Measuremen
measurement measurement filter centre bandwidth

filter -3dB point, Af frequency, f_offset (Note 7)

. 100 kHz
0 MHz < Af<5 MHz 0.05 MHz < f_offset < 5.05 MHz 92 dBm — T( f_offset —0.05 4B

5 MHz
5 MHz < Af < min(10 5.05 MHz < f_offset < min(10.05 -29 dBm 100 kHz
MHz, Afmax) MHz, f_offsetmax)

10 MHz < Af < Afmax 10.05 MHz < f_offset < f_offsetmax -29 dBm (Note 6) 100 kHz

NOTE 1: For MSR BS supporting non-contiguous spectrum operation within any operating band the minimum
requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks
on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled according
to the measurement bandwidth of the near-end sub-block. Exception is Af 2 10MHz from both adjacent sub
blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be -

29dBm/100kHz.

NOTE 2: For MSR BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum requirement
within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks
or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block
shall be scaled according to the measurement bandwidth of the near-end sub-block.

NOTE 3: For operation with a standalone NB-loT or an E-UTRA 1.4 or 3 MHz carrier adjacent to the Base Station RF
Bandwidth edge, the limits in Table 6.6.2.2-6 apply for 0 MHz < Af< 0.15 MHz.
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Table 9: Base Station CACLR in non-contiguous spectrum or multiple bands

Band Sub-block or BS adjacent channel Assumed Filter on the adjacent | CACLR
Category Inter RF centre frequency offset | adjacent channel channel frequency limit
Bandwidth below or above the carrier and corresponding
gap size (Wgap) | sub-block edge or the (informative) filter bandwidth
Wwhere the limit Base Station RF
applies [MHZ] Bandwidth edge
(inside the gap)
BC1,BC2 | 5=Wgap< 15 2.5 MHz 3.84 Mcps UTRA RRC (3.84 Mcps) 45dB
(Note 3,7)
BCT, BCZ | 10 < Wgsp < 20 75 MHz 3.84 Ncps UTRA RRC (3.64 Mcps) 4548
(Note 3,7)
BC3 5<Wgap< 15 2.5 MHz 5MHz E-UTRA Square (BWconig) 45 dB
(Note 3,7)
BC3 10 < Wezp < 20 75 MHz 5MHz E-UTRA Square (BWconig) 45 dB
(Note 3, 7)
BCT,BC2, | 5=Wgap<45 25 MHz 5MHz NR (Note Square (BWconfg) 25 dB
BC3 (Note 4, 6) 2)
BC1, BC2, | 10 =Wgap< 50 75 MHz 5MHz NR (Note Square (BWconig) 45 dB
BC3 (Note 4, 6) 2)
BC1, BC2, | 20 =Wgap < 30 10 MHz 20 MHz NR (Note Square (BWconig) 45 dB
BC3 (Note 3, 5) 2)
BCT, BC2, | 20 < Wgap < 60 10 MHz 20 MHz NR (Note Square (BWconfg) 25 dB
BC3 (Note 4, 5) 2)
BCT, BC2, | 40 = Wgap < 50 30 MHz 20 MHz NR (Note Square (BWconfg) 25 dB
BC3 (Note 3, 5) 2)
BC1, BC2, | 40 < Wgap < 80 30 MHz 20 MHz NR (Note Square (BWconig) 45 dB
BC3 (Note 4, 5) 2)
NOTE 1: The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [2], with a chip
rate as defined in this table.
NOTE 2 With SCS that provides largest transmission bandwidth configuration (BWconfig)
NOTE 3: Applicable in case the channel bandwidth of the carrier transmitted at the other edge of the gap is 5, 10,
15, 20 MHz.
NOTE 4: Applicable in case the channel bandwidth of the NR carrier transmitted at the other edge of the gap is 25,
30, 40, 50, 60, 70, 80, 90, 100 MHz.
NOTE 5: Applicable in case the channel bandwidth of the lowest/highest NR carrier transmitted is 25, 30, 40, 50,
€0, 70, 80, 90, 100 MHz.
NOTE 6: Applicable in case the channel bandwidth of the lowest/highest NR carrier transmitted is 5, 10, 15, 20
MHz.
NOTE 7: Applicable in case the channel bandwidth of the lowest/highest NR carrier transmitted is 5, 10, 15, 20

MHz or in case of UTRA/E-UTRA lowest/highest carrier transmitted.
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Note 1: UEidentifies whether LTE-NR coexistence case or not based on the information [TBD] according to 

[TS38.331]. 

Note 2: The value of N

TA offset

that applies to the supplementary UL carrieris determinedfrom the non-
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