3GPP TSG RAN WG1 Meeting #94		R1-1809854
Gothenburg, Sweden, August 20th – 24th, 2018 	Revision of R1-1809794

Source:	CATT
[bookmark: Title]Title:	Summary of Remaining RMSI Issues
[bookmark: Source]Agenda Item:	7.1.1.1
[bookmark: DocumentFor]Document for:	Discussion and Decision

[bookmark: _Toc511230570][bookmark: _Toc511230710]Introduction
This document provides a summary of the remaining RMSI issues and the proposed solutions. From the contributions submitted to this meeting [1-5], the discussions of the remaining RMSI issues are mostly TPs for text corrections and clarifications. 
[bookmark: _Toc511230578][bookmark: _Toc511230715]Common resource block [image: ]
Background
SIB1 parameter offset-ref-low-scs-ref-PRB was previously defined to represent the frequency offset in the unit of RBs from the PointA to an SSB, which allows the UE to find PointA from the detection of an SSB. The parameter was removed from TS 38.211 in the last meeting as shown in the following [6], due to RAN2’s decision that PointA is directly indicated with absolute radio frequency channel number (ARFCN) in SIB1 instead of the frequency offset from an SSB.

	7.4.3.1	Time-frequency structure of an SS/PBCH block
In the time domain, an SS/PBCH block consists of 4 OFDM symbols, numbered in increasing order from 0 to 3 within the SS/PBCH block, where PSS, SSS, and PBCH with associated DM-RS are mapped to symbols as given by Table 7.4.3.1-1. 
In the frequency domain, an SS/PBCH block consists of 240 contiguous subcarriers with the subcarriers numbered in increasing order from 0 to 239 within the SS/PBCH block. The quantities [image: ] and [image: ] represent the frequency and time indices, respectively, within one SS/PBCH block. The UE may assume that the complex-valued symbols corresponding to resource elements denoted as 'Set to 0' in Table 7.4.3.1-1 are set to zero. The quantity [image: ] in Table 7.4.3.1-1 is given by [image: ]. The quantity [image: ] is the subcarrier offset from subcarrier 0 in common resource block [image: ] to subcarrier 0 of the SS/PBCH block, where [image: ] is obtained from the higher-layer parameter offset-ref-low-scs-ref-PRB and where the 4 least significant bits of [image: ] are given by the higher-layer parameter ssb-SubcarrierOffsetssb-subcarrierOffset and for SS/PBCH block type A the most significant bits of [image: ] are is given by [image: ] in the PBCH payload as defined in subclause 7.1.1 of [4, TS 38.212]. If ssb-SubcarrierOffset is not provided,  is derived from the frequency difference between the SS/PBCH block and Point A.
The UE may assume that the complex-valued symbols corresponding to resource elements that are part of a common resource block partially or fully overlapping with an SS/PBCH block and not used for SS/PBCH transmission are set to zero in the OFDM symbols where SS/PBCH block is transmitted. 
For an SS/PBCH block, the UE shall assume 
-	the antenna port [image: ] is used for transmission of PSS, SSS and PBCH,
-	the same cyclic prefix length and subcarrier spacing for the PSS, SSS, and PBCH,
-	for SS/PBCH block type A, [image: ] and [image: ] with the quantities [image: ], and [image: ] expressed in terms of 15 kHz subcarrier spacing, and
-	for SS/PBCH block type B, [image: ] and [image: ] with the quantity [image: ] expressed in terms of the subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon and [image: ] is expressed in terms of 60 kHz subcarrier spacing.





In RAN2#102AH, the following IE was added in TS 38.331 (R2-1810388), which added back the offset in PRB between the Point A and the lowest subcarrier of the lowest PRB of the cell-defining SSB.

FrequencyInfoDL-SIB ::= 				SEQUENCE {
	frequencyBandList					MultiFrequencyBandListNR,
	offsetToPointA						INTEGER (0..2199), 
	scs-SpecificCarrierList				SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier
}

In addition, it should be clarified that the common resource block [image: ] should have the following properties:
1) The subcarrier 0 of  the [image: ] should overlap the subcarrier 0 of a CRB expressed with the SCS of the RMSI, and 
2) The CRB expressed with the SCS of the RMSI should  overlap the subcarrier 0 of the first PRB of the SSB.








Submitted Proposals
A number of companies have submitted TPs for the clarification (e.g., R1-1809245, R1-1808929, R1-1808370).


Offline Agreement 
Adopt the following TP.


-----------Text Proposal (38.211 Section 7.4.3.1) ---------

[bookmark: _Toc516767386]7.4.3.1	Time-frequency structure of an SS/PBCH block
In the time domain, an SS/PBCH block consists of 4 OFDM symbols, numbered in increasing order from 0 to 3 within the SS/PBCH block, where PSS, SSS, and PBCH with associated DM-RS are mapped to symbols as given by Table 7.4.3.1-1. 










In the frequency domain, an SS/PBCH block consists of 240 contiguous subcarriers with the subcarriers numbered in increasing order from 0 to 239 within the SS/PBCH block. The quantities  and  represent the frequency and time indices, respectively, within one SS/PBCH block. The UE may assume that the complex-valued symbols corresponding to resource elements denoted as 'Set to 0' in Table 7.4.3.1-1 are set to zero. The quantity  in Table 7.4.3.1-1 is given by . The quantity  is the subcarrier offset from subcarrier 0 in common resource block  to subcarrier 0 of the SS/PBCH block, where  is obtained from the higher-layer parameter offsetToPointA and the 4 least significant bits of  are given by the higher-layer parameter ssb-SubcarrierOffset and for SS/PBCH block type A the most significant bit of  is given by  in the PBCH payload as defined in subclause 7.1.1 of [4, TS 38.212]. If ssb-SubcarrierOffset is not provided,  is derived from the frequency difference between the SS/PBCH block and Point A.
[bookmark: _Hlk508608444][bookmark: _Hlk508608015]The UE may assume that the complex-valued symbols corresponding to resource elements that are part of a common resource block partially or fully overlapping with an SS/PBCH block and not used for SS/PBCH transmission are set set to zero in the OFDM symbols where SS/PBCH block is transmitted. 
For an SS/PBCH block, the UE shall assume 

-	antenna port  is used for transmission of PSS, SSS and PBCH,
-	the same cyclic prefix length and subcarrier spacing for the PSS, SSS, and PBCH,




-	for SS/PBCH block type A,  and  with the quantities , and  expressed in terms of 15 kHz subcarrier spacing, and




-	for SS/PBCH block type B,  and  with the quantity  expressed in terms of the subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon and  is expressed in terms of 60 kHz subcarrier spacing.
· The centre of subcarrier 0 of resource block   coincides with the centre of subcarrier 0 of a common resource block with the subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon. This common resource block overlaps with subcarrier 0 of the first resource block of the SS/PBCH block.
< Unchanged parts are omitted >

The frequency offset in Tables 13-1 through 13-10
R1-1808163 provides the TP for the clarification that the subcarrier spacing for the frequency offset in Tables 13-1 through 13-10 in TS 38.213. 
	
======== Text Proposal for TS 38.213 =======

The offset in Tables 13-1 through 13-10 is defined with respect to the subcarrier spacing of the control resource set from the smallest RB index of the control resource set for Type0-PDCCH common search space to the smallest RB index of the common RB overlapping with the first RB of the SS/PBCH block, wherein the common RB is expressed in unit of subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon. Condition A or condition B in Tables 13-7 through 13-10 corresponds to the case of [image: ] or [image: ] [4, TS 38.211], respectively. e

Offline Conclusion

The clarification may not be needed with the clarification of  in Section 2 above.


The OffsetPointA
R1-1808163 provides the following TP for the clarification that the subcarrier spacing for the offsetToPointA in TS 38.213. 
	

-----------------------Text Proposal for Section 4.4.4.2 in TS 38.211-----------------------
4.4.4.2	Point A
Point A serves as a common reference point for resource block grids and is obtained from 
-	offsetToPointA for a PCell downlink represents the frequency offset between point A and the lowest subcarrier of the lowest resource block in subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon overlapping withof the SS/PBCH block used by the UE for initial cell selection, expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and 60 kHz subcarrier spacing for FR2; 
Offline Conclusion

The clarification may not be needed for  offsetToPointA  with the change of in Section 2 above.


Editorial Corrections
R1-1808890 provides rhe following TPs for editorial corrections.

Conclusion:
The following TP was agreed online.



/************************ Start of Text Proposal for TS 38.213 **************************/
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 or 10 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 or 10 MHzIndex
	SS/PBCH block and control resource set multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	Offset (RBs) 

	0
	1
	24
	2
	5

	1
	1
	24
	2
	6

	2
	1
	24
	2
	7

	3
	1
	24
	2
	8

	4
	1
	24
	3
	5

	5
	1
	24
	3
	6

	6
	1
	24
	3
	7

	7
	1
	24
	3
	8

	8
	1
	48
	1
	18

	9
	1
	48
	1
	20

	10
	1
	48
	2
	18

	11
	1
	48
	2
	20

	12
	1
	48
	3
	18

	13
	1
	48
	3
	20

	14
	Reserved

	15
	Reserved




---- Unchanged parts omitted ---

Conclusion:
The following TP will be handled by Editor based on online Conclusion.

Conclusion:
· Editors to check the specifications w.r.t. whether there are cases when the corresponding RRC parameter name is missing. If so, to make necessary updates to include the RRC parameter name in the first occurrence in the specs. 
· Editors to update the definition of symbols (Section 3.2) and abbreviations as necessary in the corresponding specs 
· Notes: companies are encouraged to inform the editors potential updates for the above two bullets

If a UE detects a SS/PBCH block and determines that a control resource set for Type0-PDCCH common search space is not present, and for [image: ] for FR1 or for [image: ] for FR2, the UE determines that there is no SS/PBCH block having an associated Type0-PDCCH common search space within a GSCN range [image: ]. [image: ]and [image: ] are respectively determined by the four most significant bits and the four least significant bits of pdcch-ConfigSIB1RMSI-PDCCH-Config. 
If a UE does not detect any SS/PBCH block providing a control resource set for Type0-PDCCH common search space, as described in Subclause 4.1, within a time period determined by the UE, the UE may ignore the information related to GSCN of SS/PBCH locations in performing cell search.
Table 13-16: Mapping between the combination of [image: ]and RMSI-PDCCH-Configpdcch-ConfigSIB1 to [image: ] for FR1
	[image: ]
	RMSI-PDCCH-Configpdcch-ConfigSIB1
	[image: ]

	24
	0, 1, …, 255
	1, 2, …, 256

	25
	0, 1, …, 255
	257, 258, …, 512

	26
	0, 1, …, 255
	513, 514, …., 768

	27
	0, 1, …, 255
	-1, -2, …, -256

	28
	0, 1, …, 255
	-257, -258, …, -512

	29
	0, 1, …, 255
	-513, -514, …., -768

	30
	0, 1, …, 255
	Reserved, Reserved, …, Reserved



Table 13-17: Mapping between the combination of [image: ]and RMSI-PDCCH-Configpdcch-ConfigSIB1 to [image: ] for FR2
	[image: ]
	RMSI-PDCCH-Configpdcch-ConfigSIB1
	[image: ]

	12
	0, 1, …, 255
	1, 2, …, 256

	13
	0, 1, …, 255
	-1, -2, …, -256

	14
	0, 1, …, 255
	Reserved, Reserved, …, Reserved




/************************* End of Text Proposal for TS 38.213***************************/
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