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Introduction
This is the summary for discussion on maintenance of synchronization signals and PBCH in agenda item 7.1.1.1 based on the views expressed by companies in the contributions listed in the appendix and providing proposals for agreement. Purely editorial corrections have not been included as those can be raised with the specification editor directly.
OFDM signal generation

This issue was discussed in previous meeting and is related to the OFDM signal generation when is odd.
The following proposals were made
· Vivo: 
· 
Only even values of  are allowed for SSB SCS = 30kHz in FR1 or {SSB SCS, RMSI SCS} = {120, 60}kHz in FR2.
· LG Electronics: 
· Appropriate absoluteFrequencyPointA should be configured for achieving mod(k_SSB,N)=0.
· NEC: 
· Confirm SS/PBCH block is transmitted on the subcarrier grid of its own subcarrier spacing aligned with point A
· Samsung, NTT DOCOMO: 
· 
Introduce restrictions on the value of :
· for {SSB SCS, RMSI SCS} = {30 kHz, 15 kHz}, {30 kHz, 30 kHz}, {120 kHz, 60 kHz}, or {240 kHz, 120 kHz}, k_SSB should be restricted as an integer multiple of 2;
· for {SSB SCS, RMSI SCS} = {240 kHz, 60 kHz}, k_SSB should be restricted as an integer multiple of 4.
· Huawei, HISilicon:
· For SSB, reuse the signal generation formula with ,   denoting the number of RB in one SSB, and f0 is the centre frequency of SSB.
Offline agreement:
· k_SSB shall be restricted to:
· for {SSB SCS, RMSI SCS} = {30 kHz, 15 kHz}, {30 kHz, 30 kHz}, {120 kHz, 60 kHz}, or {240 kHz, 120 kHz}, k_SSB should be restricted as an integer multiple of 2;
· for {SSB SCS, RMSI SCS} = {240 kHz, 60 kHz}, k_SSB should be restricted as an integer multiple of 4.
· Add a table to section 7.4.3.1 of 38.211 with the above restrictions in k_SSB
· Send LS to RAN4 informing them of this decision (Draft in R1-1809809) 



Sharp stated that it should be clarified that is  the largest subcarrier spacing configuration among all subcarrier spacing configurations provided in the cell-specific higher layer parameter scs-SpecificCarrierList
[bookmark: _Hlk515533636]Feature lead comment:  Do not see how “and  is the largest  value among the subcarrier spacing configurations provided to the UE for this carrer” can be misunderstood.
SSB Position Indication in ServingcellConfigCommon
This issue was raised in an LS from RAN2(R1-1808860). RAN1 should agree to an answer.
[bookmark: _Hlk522636597]For the first action, agree to something along the lines of: 
· The functionality of the 8+8 group bitmap format for SSB position indicated in SIB1 was intended to provide cell specific indication of SSB transmission that should be used during initial access procedures and possibly measurement purposes. The original intention of the full bitmap format for SSB position indicated in dedicated RRC to CONNECTED mode UEs are for PDSCH rate-matching purposes only, and the additional flexibility is to provide flexible resource utilization of resources occupied by SSB for PDSCH transmission.
For the second action, the companies giving their view supported the following:
· Option 1: Intel, NTT DOCOMO, Ericsson, Samsung, OPPO, MediaTek
· Option 2: vivo, Nokia, Huawei, HiSilicon, ZTE
· Option 2’: Add 8+8 bit to ServingCellConfigCommon for standalone mode only

Possible offline agreement regarding SSB Position Indication in ServingcellConfigCommon

For the first action, agree to something along the lines of: 
· The functionality of the 8+8 group bitmap format for SSB position indicated in SIB1 was intended to provide cell specific indication of SSB transmission that should be used during initial access procedures and possibly measurement purposes. The original intention of the full bitmap format for SSB position indicated in dedicated RRC to CONNECTED mode UEs are for PDSCH rate-matching purposes only, and the additional flexibility is to provide flexible resource utilization of resources occupied by SSB for PDSCH transmission.
For the second action, agree to the following:
· Agree to option 1
· It is RAN1’s understanding that RAN2 will capture in 38.331 that during handover and serving cell addition procedure, the value in the full bitmap indicate the same SSB position as indicated in target cell SIB1. 
· It is RAN1’s understanding is that the target cell can provide an updated full bitmap for rate matching purposes, if needed. 
· Correct section 8.1 in 38.213 that only in handover and (P)SCell addition cases, ssb-PositionsInBurst in ServingCellConfigCommon is used for SSB-to-RO mapping (in addition to being used for rate matching for dedicated PDSCH)
· Ask RAN2 to consider changing the name of ssb-PositionsInBurst in SIB1 to avoid confusion with ssb-PositionsInBurst in ServingCellConfigCommon

The feature lead will draft a reply LS based on the discussion.
In addition, LGE and Samsung point out that the full butmap should be in ServingCellConfig and not in ServingCellConfigCommon. Unless RAN2 has already corrected this, this can be added to the LS above.

Need for 

CATT states that the parameter  is no longer needed while CMCC proposed to define it. ZTE touches on the same.

Proposal:
· 
Leave to 38.211 editor if additional is to capture 
Antenna port DM-RS for PBCH
ZTE pointed out that the antenna port for DM-RS for PBCH is missing. 

Proposal:
· Agree to the TP to section 7.4.3.1 of 38.211

-----  Start TP 38.211 section 7.4.3.1 -----
For an SS/PBCH block, the UE shall assume 

-	antenna port  is used for transmission of PSS, SSS, PBCH and DM-RS for PBCH,
-	the same cyclic prefix length and subcarrier spacing for the PSS, SSS, PBCH and DM-RS for PBCH,
-----  End TP 38.211 section 7.4.3.1 -----

SSB SCS clarification
Ericsson stated that the current text in section 4.1 on the used cases is for standalone operation when the UE access the cell in initial access. For non-standalone operation, the SCS of the SSB is signaled in dedicated signaling and the associated case needs to be clarified.
Updated proposal:
· Agree to the TP to section 4.1 of 38.213

Addition from Qualcomm for discussion:
· If the subcarrier spacing of SS/PBCH blocks is provided with the higher layer parameter subcarrierSpacing, a UE is not expected to be configured with different subcarrier spacings of SS/PBCH blocks for cells in intra-band contiguous carrier aggregation.

-----  Start TP 38.213 section 4.1 -----

From the above cases, if the subcarrier spacing of SS/PBCH blocks is not provided with the higher layer parameter subcarrierSpacing, the applicable ones for a cell depend on a respective frequency band, as provided in [8-1, TS 38.101-1] and [8-2, TS 38.101-2]. A same case applies for all SS/PBCH blocks on the cell.  If 30kHz SS/PBCH block subcarrier spacing is indicated by higher layer parameter subcarrierSpacing, Case B shall be applied for frequency bands with only 15kHz SS/PBCH block subcarrier spacing as specified in [8-1, TS 38.101-1], and the case specified for 30kHz SS/PBCH block subcarrier spacing in [8-1, TS 38.101-1] shall be applied for bands with 30 kHz SS/PBCH block subcarrier spacing or both 15 and 30 kHz SS/PBCH block subcarrier spacing as specified in [8-1, TS 38.101-1].

-----  End TP 38.213 section 4.1 -----

Other
This are issues raised by a single company that need further discussion.
SS/PBCH block index
LG electronics stated that for SS/PBCH block index in the first scrambling description in Section 7.1.2 in TS38.212 is ambiguous since it does not state which block index bits it refers to.
Feature lead comment: The scrambling is of the PBCH codeword which is described in section 7.1.1. Only the 6th, 5th and 4th bits are included in the PBCH codeword, hence no ambiguity exists.
Acquiring target cell timing
LG Electronics proposed that if CSI-RS resource for target cell is configured, UE acquires time information (i.e. half frame information, SS/PBCH index) by detection of CSI-RS sequence.
Feature lead comment:  Unclear if any specification impact from the proposal.
Reserve values in GSCN indication of non-cell defining SSB
NTT DOCOMO suggested reserving code points for future use instead of having multiple code points indicate the same thing.
[bookmark: _GoBack]In the online discussion, it was clarified that no GSCN indication can be realized by using k_SSB = 31 for FR1 or k_SSB = 15 for FR2 and pdcch-ConfigSIB1 = 0. However, since it is a bit tricky interpretation, current specification is not clear about this. So, NTT DOCOMO proposes to apply following TP to TS38.213.
-----  Start TP 38.211 section 13 -----





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  for FR1 or for  for FR2, the UE determines that there is no SS/PBCH block having an associated Type0-PDCCH common search space within a GSCN range . and  are respectively determined by the four most significant bits and the four least significant bits of RMSI-PDCCH-Config. If a UE detects an SS/PBCH blocks, where [image: ] = 31 and pdcch-ConfigSIB1 = 0 for FR1, or [image: ]=15 and pdcch-ConfigSIB1 = 0 for FR2, the UE may determine that there is no information about second SS/PBCH block having a control resource set for an associated Type0-PDCCH common search space on the detected SS/PBCH block.
-----  End TP 38.213 section 13 -----

Appendix: Contributions used as basis for the summary
[bookmark: _Hlk511305623]
	R1-1808217
	Remaining issues on broadcast signals and channels
	vivo

	R1-1808370
	Remaining issues of broadcasting signals and channels
	CATT

	R1-1808482
	Maintenance for Downlink signals and channels
	LG Electronics

	R1-1808622
	Remaining issue on synchronization signal
	NEC Corporation

	R1-1808664
	Corrections to Initial Access DL Channels and Signals
	Intel Corporation

	R1-1808745
	Remaining Issues on Synchronization and System information
	Samsung

	R1-1808890
	Maintenance for Downlink signals and channels
	Guangdong OPPO Mobile Telecom

	R1-1808922
	Remaining issues on downlink signals and channels
	Huawei, HiSilicon

	R1-1809105
	Remaining issues on OFDM baseband signal generation
	Sharp

	R1-1809134
	Maintenance for NR initial access
	NTT DOCOMO, INC.

	R1-1809245
	Discussion on remaining issues of SSB and RMSI
	CMCC

	R1-1809370
	On issues related to DL signals and channels
	Nokia, Nokia Shanghai Bell

	R1-1809417
	Maintenance for downlink signals and channels for initial access
	Qualcomm Incorporated

	R1-1809700
	Maintenance for Downlink signals and channels
	Ericsson

	R1-1809721
	Maintenance for Downlink signals and channels
	ZTE

	R1-1809722
	Remaining issues on downlink signals and channels for initial access
	MediaTek Inc.

	R1-1808214
	Discussion on ssb-PositionsInBurst mismatch in SIB1 and ServingcellConfigCommon
	vivo
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