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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No




2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
2.1	RAN1
2.1.1	Agreements
For the new numerology for rooftop reception, the following was agreed:
RAN1#98b:

Agreement:
For the numerology with 300us CP, the scheduling granularity is 1 OFDM symbol of 3ms

Agreement:
For the TBS determination for the 300us CP numerology, the procedure for calculating the TBS is as follows:
1. Reuse the modulation and TBS index table in TS 36.213 and according to the signalled IMCS, obtain  
a. FFS whether modifications to the legacy modulation and TBS index table are needed (to be checked once the RS pattern is agreed)
2. Reuse the transport block size table in TS 36.213 and according to the obtained , obtain the corresponding TBS
3. Calculate the used TBS’ as , where the round operation maps  to the closest TBS in the legacy transport block size tables
a. In case two TBSs are at the same distance of , the larger TBS is chosen
b. The value of  is fixed in the specification to 

Working assumption:
For the RS pattern, T_d=4
· FFS: T_d = 2 as a configurable option


RAN1#99:

Agreement:
The working assumption on D_t = 4 and D_f = 3 is confirmed with the following clarifications:
· The pattern is per the figure below:
[image: ]
· Additionally, support D_t=2 and D_f=3. The pattern is per the figure below:

· [image: ]
· No additional RS (e.g. RS for frequency tracking) is introduced.
· The network configures between D_t=2 and D_t = 4.


Agreement:
The following tables are agreed for MCS and TBS index for D_t = 4.
Modulation and TBS index table for QPSK, 16QAM, 64QAM:
	MCS Index
[image: ]
	Modulation Order
[image: ]
	TBS Index
[image: ]

	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	2
	10

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14

	16
	4
	15

	17
	4
	16

	18
	4
	17

	19
	4
	18

	20
	4
	19

	21
	6
	19

	22
	6
	20

	23
	6
	21

	24
	6
	22

	25
	6
	23

	26
	6
	24

	27
	6
	25

	28
	6
	26/26A

	29
	2
	reserved

	30
	4
	

	31
	6
	



Modulation and TBS index table for QPSK, 16QAM, 64QAM and 256QAM:
	MCS Index
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	Modulation Order
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	TBS Index
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	2 
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	2 
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	4 
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	4 
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	4 
	14 

	10
	4 
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	4 
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	4 
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	4 
	18 

	14
	4 
	19 

	15
	6 
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	6 
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	6 
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	6 
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	6 
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	6 
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	8 
	27 
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	8 
	28 

	23
	8 
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	8 
	30 
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	8 
	31 
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	8 
	32 
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	8 
	33/33A/33B 

	28
	2 
	
reserved

	29
	4 
	

	30
	6 
	

	31
	8 
	




Agreement:
The values for A^0370 are {12, 24, FFS, FFS} for baseband capability scaling to support the numerology of 0.370 KHz.
· FFS values to be filled during Rel-16 UE feature discussion

For CAS enhancements, the following was agreed:
RAN1#98b:

Agreement:
For the CFI indication in MIB, use 2 bits to indicate CFI among the following: {notConfigured, 1, 2, 3}


Agreement:
Repetition of legacy PBCH symbols should be defined
· FFS how many repetitions are needed. 
· FFS detailed mapping (e.g. whether RE-level rotation, different mapping for different PCI are necessary) 
· FFS whether interference randomization techniques are necessary until R1#99.

RAN1#99:

Agreement:
· PBCH repetition is specified as following
· For downlink bandwidth configuration , PBCH is repeated in subframe #0 of SFN satisfying SFN mod 4 = 0
· For downlink bandwidth configuration , PBCH is repeated in subframe #0 of SFN satisfying SFN mod 8 = 4.
· For downlink bandwidth configuration , PBCH is not repeated.
· For CAS subframe where PBCH is repeated, PBCH repetition mapping is the same as defined for LTE-MTC in subframe #0 in FDD system
· The copied PBCH symbols are multiplied with   at OFDM symbol  slot  and subcarrier , where the length-144 Gold sequence at each OFDM symbol  within slot used to determine  is initialized by   , and  is given by: 


· NOTE:  is the symbol index within one slot, which can take values from 0 to 6 for normal CP, and from 0 to 5 for ECP

Agreement:
AL16 is introduced, where the lowest CCE of AL16 is aligned with the lowest CCE of a legacy AL8 candidate.

For the new numerology for support of mobility up to 250 km/h, the following was agreed

RAN1#98b:

Agreement:
For the new numerology with 100us CP, the legacy modulation and TBS index table and the legacy transport block size tables are reused.

RAN1#99:
Agreement:
The values for  are {2, 4, 6, 8} for baseband capability scaling to support the numerology of 2.5 KHz.
· FFS: different values (if needed) for the case of time interleaving (if supported)

Additionally, the following agreements were reached:
RAN1#98b:
Agreement:
For the support of numerologies with 100 us and 300 us CP, the baseline for “baseband capability” is the one defined in TS 36.213 subclause 11.1
· FFS: The value range of parameters for the scaling factor for new numerologies

RAN1#99:
Agreement:
R1-1913483 is endorsed in R1-1913542 with the following modifications:
· In Section 4.3, “MIB-MBMS with a 40ms periodicity” is replaced with “MIB-MBMS is transmitted with a 40ms periodicity and updated every 160 ms”
· In Section 4.3, “SIB1-MBMS with a 80ms periodicity” is replaced with “SIB1-MBMS is transmitted with an 80ms periodicity and updated every 160 ms”


2.1.2	Remaining Open issues
· None

2.2	RAN2

2.3	RAN3


2.4	RAN4
2.4.1	Agreements
RAN4 #92bis (Oct.)
· MBSFN measurement period
· Long numerology: MAX(640 ms, period during which the UE decodes 5 symbols containing PMCH transmissions) 
· Short numerology: follow legacy MBFSN measurement period
· The current measurement requirements on FeMBMS/Unicast-mixed carrier in R14 can be reused in R16 for LTE-based 5G terrestrial broadcast
· MCH BLER report period
· Follow legacy MBSFN
· Phase synchronization accuracy
· 100us CP numerology follows legacy requirement of <= 5us
· Companies are encouraged to provide analysis or simulation results to determine the 300us CP length requirement 
· Numerology switch interruption requirement
· Option 1(HW): The current numerology switching delay requirements and interruption requirements due to numerology switching in R14 can be reused in R16 for LTE-based 5G terrestrial broadcast
· Other options are not precluded
· Cell identification and detection requirement
· No additional requirement is needed, legacy requirement applies to Rel-16 for mixed cells
· RSRP/RSRQ accuracy requirement
· Follow legacy MBSFN accuracy requirement
· RSRP report mapping
· Long numerology (300us CP)
	Reported value
	Measured quantity value
	Unit

	MBSFN_RSRP_00
	MBSFN_RSRP  -156
	dBm / 370Hz

	MBSFN_RSRP_01
	-156  MBSFN_RSRP < -155
	dBm / 370Hz

	MBSFN_RSRP_02
	-155  MBSFN_RSRP < -154
	dBm / 370Hz

	…
	…
	…

	MBSFN_RSRP_95
	-62  MBSFN_RSRP < -61
	dBm / 370Hz

	MBSFN_RSRP_96
	-61  MBSFN_RSRP < -60
	dBm / 370Hz

	MBSFN_RSRP_97
	-60  MBSFN_RSRP
	dBm / 370Hz


· Short numerology (100us CP)
	Reported value
	Measured quantity value
	Unit

	MBSFN_RSRP_00
	MBSFN_RSRP  -148
	dBm / 2.5 kHz

	MBSFN_RSRP_01
	-148  MBSFN_RSRP < -147
	dBm / 2.5 kHz

	MBSFN_RSRP_02
	-147  MBSFN_RSRP < -146
	dBm / 2.5 kHz

	…
	…
	…

	MBSFN_RSRP_95
	-54  MBSFN_RSRP < -53
	dBm / 2.5 kHz

	MBSFN_RSRP_96
	-53  MBSFN_RSRP < -52
	dBm / 2.5 kHz

	MBSFN_RSRP_97
	-52  MBSFN_RSRP
	dBm / 2.5 kHz



· RSRQ report mapping
· Long numerology (300us CP)
	Reported value
	Measured quantity value
	Unit

	MBSFN_RSRQ_00
	MBSFN_RSRQ  -38
	dB

	MBSFN_RSRQ_01
	-39.0  MBSFN_RSRQ < -38.3
	dB

	MBSFN_RSRQ_02
	-38.3  MBSFN_RSRQ < -37.6
	dB

	…
	…
	…

	MBSFN_RSRQ_30
	-17.7  MBSFN_RSRQ < -17
	dB

	MBSFN_RSRQ_31
	-16  MBSFN_RSRQ
	dB



· Short numerology (100us CP)
	Reported value
	Measured quantity value
	Unit

	MBSFN_RSRQ_00
	MBSFN_RSRQ  -38
	dB

	MBSFN_RSRQ_01
	-39.0  MBSFN_RSRQ < -38.3
	dB

	MBSFN_RSRQ_02
	-38.3  MBSFN_RSRQ < -37.6
	dB

	…
	…
	…

	MBSFN_RSRQ_30
	-17.7  MBSFN_RSRQ < -17
	dB

	MBSFN_RSRQ_31
	-16  MBSFN_RSRQ
	dB



RAN4 #93 (Nov.)
· Reuse Rel-14 numerology change interruption requirement
· Phase synchronization accuracy requirement is <=[5]us for CP length 300us numerology
2.4.2	Remaining Open issues
· Channel delay profile for both long (cp length 300us) and short (cp length 100us) numerologies demod requirement
· Demod performance requirement	
· PMCH decoding performance
· CAS detection performance

2.5	RAN5
2.6	RAN6
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
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