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Introduction
This is the summary for the 7.1.1 providing questions and proposals for agreement on the remaining details on synchronization signals based on the views expressed by companies in the contributions listed in the appendix. 

SS/PBCH block design
Agreement in RAN1#90bis:
	Agreements:
· For both sub-6 and above-6, reduce the PBCH to X PRB per symbol and add Y PBCH PRBs to SSS symbol with no other redesign
· Working assumption: 
· X=20 
· Y=2*(24-X) 
· Same mapping rule(frequency-first, time-second) for data and DMRS is applied
· Working assumption: The same DMRS density in the PBCH PRB in the SSS symbols is assumed 
· For sub-6: Single SCS assumption with the exception of bands with LTE/NR DL coexistence and 5 MHz minimum bandwidth (band 5 and band 66)
· For above-6: RAN1 assumes a single SCS per band. If dual SCS is deemed critically necessary by RAN4 for a band, the total number of hypothesis shall not be increased, or insignificantly increased compared to single SCS
· After initial cell selection, the UE is expected to find a single SCS per frequency layer
· (Working assumption) The EPRE offset between SSS RE and PBCH DM-RS RE is 0 dB




The three working assumptions of the agreement are discussed in sections 2.1, 2.2 and 2.3. 
SS/PBCH block bandwidth
Companies agreeing with confirming the working assumption on having a bandwidth X= 20 PRB: Huawei, HiSilicon, AT&T, vivo, Intel, Samsung, Qualcomm, NTT DOCOMMO, OPPO, Ericsson, MediaTek, Nokia 
Other proposals were:
· ZTE, Sanechips, InterDigital: 18 PRB width and 6 PRB added to PSS and SSS
Proposal:
· Confirming the working assumption on SS/PBCH bandwidth of X= 20 PRB

DMRS density 
Companies agreeing with confirming the working assumption that the DRMS density in the SSS symbols is the same as in the PBCH symbols: AT&T, Intel, Samsung, Qualcomm, NTT DOCOMMO, Ericsson, MediaTek, Nokia
Other proposals
· LGE: Increase density to 4 RE per RB per symbol. No DMRS in SSS symbol
Proposal:
· Confirming the working assumption of having the same DMRS density in the SSS symbols as already agreed for PBCH symbols

EPRE offset between SSS and PBCH-DMRS
Companies agreeing with confirming the working assumption on same EPRE for SSS and PBCH: LGE(conditionally), Samsung, Qualcomm, NTT DOCOMMO, Ericsson, MediaTek, Nokia
Proposal:
· Confirming the working assumption that the EPRE offset between SSS RE and PBCH DM-RS RE is 0 dB
Unused resource elements in PSS symbol
It was raised by vivo, Samsung, Qualcomm and NTT DOCOMO the issue that the resource elements in the PSS symbol, but within the SS/PBCH block bandwidth should be reserved not used for transmission of other signals or channels. 
Proposal:
· The unused resource elements in the PSS symbols are reserved and not used for transmission of other channels or signals
SS/PBCH block mapping 
Samsung additionally stated that it should be possible by configuration to block out the entire symbols in the full bandwidth. Intel raised the agreement from the reserved resources discussion that SS/PBCH blocks should be transmitted even if the resources are signaled as reserved. 
It is proposed that this is discussed further during the meeting week since if it is agreed that SS blocks are transmitted in reserved resources, it would be possible to use the reserved resources to indicate that the whole symbols are reserved. 
Indication of transmitted SS/PBCH blocks
Indication in RMSI
In RAN NR adhoc#2 a working assumption was made to have a 8+8 bitmap for signaling of actually transmitted SS7PBCH blocks. When a proposal came up to confirm the working assumption at RAN#90 bis, it was stated that the RMSI signaling should be limited and the working assumption should not be confirmed until the size of the RMSI is known.
This time the following companies agree to confirm the working assumption:
· ZTE, Huawei, HiSilicon, LGE, CATT, ITL, InterDigital, NTT DOCOMO, Ericsson
It is unlikely that RAN2 will inform RAN1 of the total size of the RMSI during this meeting. Hence, in order to move forward:
Proposal:
· Confirm the working assumption of:
· NR supports the scheme of 'Group-Bitmap (8 bits) + Bitmap in Group (8 bits)' for actual transmitted SS/PBCH block position indication in RMSI for above 6GHz frequency range
 
Huawei also raised the timing of reconfiguration by RRC and vivo the UE behavior if the two are different which can be discussed during the week.
Indication of multiple SS/PBCH blocks in frequency domain for rate matching purposes
Several companies discussed the need for signaling of multiple SS/PBCH blocks in frequency domain for rate matching purposes. The support from different companies for this was:
· Yes: Huawei+HiSilicon(RMSI), Intel, CATT, Samsung(RRC), ITL, NTT DOCOMO, OPPO(RMSI/OSI)
· No: Ericsson
· Clarify: Mediatek
Proposal:
· The location of additional of multiple SS/PBCH blocks in frequency domain for rate matching purposes is signaled
How to signal the additional SS/PBCH blocks needs further discussion during the beginning of the week since it has RRC impact:
· RMSI, OSI or RRC
· Granularity in signaling which depends on where these can be placed as discussed in 3.4.
Indication of SS burst set periodicity
A missing agreement is that in order for the UE to make use of the information about actually transmitted SS/PBCH blocks, it need to know the periodicity of the SS/PBCH block.
Proposal:
· The periodicity of the SS/PBCH blocks is included in the SS7PBCH blocks
SSB frequency location for non-cell defining SS/PBCH blocks
NTT DOCOMO discussed if the additional SS/PBCH block needs to be placed on the search raster grid, with the conclusion that they can be placed anywhere.
Discuss if the additional SS/PBCH block can be placed only on the search grid or anywhere.
Other
These are issues typically raised by single companies. Each if these should be discussed to understand the need for including them in the specifications at this point.
Indication of SS/PBCH block with CA
AT&T proposed that NR should support NW adaptation and indication of SCS used for SS/PBCH on a component carrier which is configured as secondary carrier and this is configured to the UE by signaling from the primary component carrier. This is similar to the signaling for NSA carrier today.
Note that this requires RRC signaling and should be decided early in the week.
Collisions in TDD
vivo raised the issue of collision in TDD between SS/PBCH blocks and GP, UL/DL control for certain combinations of SS/PBCH block SCS. If possible, this should be left to network implementation.
SS/PBCH block repetitions
vivo proposed indicating SS block repetition pattern in frequency/time domain by UE-specific RRC signaling and/or RMSI and/or implicitly inferred from MIB information. CATT was against indicating the repetition.
[bookmark: _Hlk499472718]Note that this requires RRC signaling and should be decided early in the week.
Support of CC without SSB
Intel raised the issue how to provide a synchronization source for CCs without a SS/PBCH and suggest introducing signaling of the cell-defining SS/PBCH block that should be used for synchronization. 
It is proposed to first discuss if there is a need to use a different cell than the Pcell for synchronization and if signaling is needed.
Note that this potentially requires RRC signaling and should be decided early in the week. 
The issue of SS-RSRQ measurements on such carriers can be discussed in the mobility agenda item.
QCL between SSB and other broadcast signals
Intel proposed further clarifications on the QCL between SSB and other broadcast signals:
· Support QCL between SSB and other broadcast signaling w.r.t. all parameters, i.e., spatial QCL, average channel gain, Doppler shift, Doppler spread, average channel delay, and channel delay spread.
· The broadcast signaling corresponds to the DMRS of NR-PDCCH transmitted in the CORESET for RMSI and the DMRS of NR-PDSCH for RMSI/broadcast OSI, the DMRS of NR-PDCCH transmitting Paging DCIs and the DMRS of NR-PDSCH transmitting Paging Messages, the DMRS of PDCCH and the DMRS of PDSCH conveying Msg2, the DMRS of PDCCH conveying Msg3 grant, the DMRS of PDCCH and the DMRS of PDSCH conveying Msg4.
Discuss what clarifications are needed.
SS burst set composition for 30kHz SCS
It has previously been agreed that there are two patterns for SS burst set composition for 30kHz and that which one is used is indicated by band. Nokia stated that one should consider removing one of the patterns. In the PBCH AI, there is a proposal to indicate the pattern in the MIB.
It is proposed to discuss briefly if one pattern can be picked. Otherwise, make sure RAN4 understands that they need to indicate the pattern in the band definition.
Indication
Huawei and HiSilicon suggested that the indication of actual transmitted SS blocks send by RRC signaling may further provide the Cell ID and the frequency locations of the SS blocks of each neighboring cell.
From the discussion on this topic in the previous meeting, it was clear that one of the premises for reaching an agreement was that the signaling was per frequency layer.
OFDM Baseband Signal Generation
Samsung raised the issue of OFDM Baseband Signal Generation when the SS block is offset from the center of the carrier. This should be discussed first with the editor of 38.212. 	
Mapping from PBCH to RMSI
The one-to-one, many-to-one and one-to-many mapping can be discussed in the RMSI agenda item
Measurement related
Nokia’s proposals on IDLE mode measurements provision and measurement window specifics should be discussed in the measurement agenda item.
Appendix: Contributions used as basis for the summary
Additionally. some companies’ views were taken from contributions in AI 7.1.2.1.
	R1-1719340
	Remaining details of Synchronization Signal Design
	ZTE, Sanechips

	R1-1719370
	Remaining issues on NR SS Blocks
	Huawei, HiSilicon

	R1-1719556
	SS block transmissions in wideband carrier
	MediaTek Inc.

	R1-1719620
	Remaining details on Synchronization signal
	AT&T

	R1-1719756
	Discussion on Remaining Details on Synchronization signal
	vivo

	R1-1719892
	Remaining Details on Synchronization signal
	LG Electronics

	R1-1719960
	Multiple SS block transmissions in a wideband carrier
	ASUSTEK COMPUTER (SHANGHAI)

	R1-1720057
	Remaining details of SS/PBCH block
	Intel Corporation

	R1-1720167
	Remaining details on SS block transmission
	CATT

	R1-1720272
	Remaining details on sync signals
	Samsung

	R1-1720563
	On remaining details of SS/PBCH block
	ITL

	R1-1720601
	Optimization on the SSB Bitmap in Group indication in RMSI
	Xiaomi Technology

	R1-1720621
	On Remaining Details of Synchronization Signal Designs 
	InterDigital, Inc.

	R1-1720647
	Remaining details on synchronization signal design
	Qualcomm Incorporated

	R1-1720789
	Remaining details on Synchronization signal
	NTT DOCOMO, INC.

	R1-1720853
	Remaining details on SS block transmissions
	OPPO

	R1-1721361
(R1-1720879)
	Remaining details related to SS blocks
	Nokia, Nokia Shanghai Bell

	R1-1720935
	Remaining details on synchronization signal
	Ericsson
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