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Introduction
This is the summary for 7.1.1.1 on the remaining details on synchronization signals based on the views expressed by companies in the contributions listed in the appendix and providing proposals for agreement.
OFDM Signal generation
Working assumption
On the working assumption on OFDM signal generation made in RAN1 NR ADHOC1801, the following view are expressed:
· Confirm the working assumption: Huawei, MediaTek, Samsung, LGE, Intel, NTT DOCOMO, Nokia, InterDigital
· Change to quantized version: Qualcomm 
Several of the proponents of confirming the working assumption pointed out that if the working agreement in RAN4 is confirmed, the larger frequency offset between the raster points within a cluster means that there is no difference between quantized and unquantized OFDM signal generation.
Before discussing further, RAN1 should await outcome of the RAN4 vote on the working agreement.
Other
Vivo raised that the SSB may be not subcarrier level aligned with a common resource block with the same SCS as SSB. In this case, the frequency offset from subcarrier boundary is not reflected correctly in the current OFDM baseband generation formula. Intel raised the same issue.
This issue is related to the discussion on k0 in section 5 and the two issues can be discussed together.
EPRE offset between SSS and PDCCH
Several companies discussed putting a limitation on the EPRE offset between SSS and PDCCH. The three main alternatives were:
1. Specifying an offset range between SSS and PDCCH scheduling one or more of RMSI, OSI, Paging, MSG2, and MSG 4
· Supported by ZTE, MediaTek, NTT DOCOMO
2. Specifying an offset range between SSS and any PDCCH
· Supported by: Huawei, HiSilicon, CATT; OPPO, Qualcomm, CMCC
· OPPO and Qualcomm proposed that the EPRE offset is signalled in RMSI while CATT stated that no signalling is needed.
3. No specification/signalling of offset between SSS and PDCCH is needed
· Supported by: Samsung, Nokia, Ericsson
The companies proposing an EPRE offset limitation had different views on the offset range that should be supported.
Proposed way forward:
· Discuss first if a limitation on the transmitted EPRE difference between SSS and PDCCH should be specified
· If is agreed to specify a limitation, continue discussion on range and whether to signal it or not.  
Defining the carrier
Huawei suggested aligning the carrier definitions in 38.101, 38.211 and 38.331.
Proposal:
· Since 38.331 already contains a complete carrier signalling definition, the editor will align 38.211 to this
Value of k0
Huawei and vivo wants to add additional values for k0 ϵ {-3, -1.5, +1.5, +3}.

Feature lead note: By setting f0 to the middle of the carrier with the highest SCS with k0 = 0,  is sufficient to create the alignment for carriers with lower SCS.


Vivo also states that further clarification is needed that the entry of is in terms of 15 kHz and 60 kHz subcarrier spacing for FR1 and FR2 respectively, and for OFDM baseband signal generation.
Ericsson stated that there is no need for parameter k0 anymore since alignment is ensured by the offset to point A signalling.
Proposal for agreement:
· The value of   for any numerology µ is obtained using


· where  is the numerology with highest SCS supported in the carrier, and the value of  is obtained by RRC signaling.
SS/PBCH block mapping to slots 
MediaTek and Ericsson raised that the mapping to slots within 5 ms is not clear from the specifications. NEC pointed out that the symbol index location of SS/PBCH blocks in 38.213 is over a half-frame while 38.211 only defines the symbol index within a slot. 
Feature lead comment: Defining the start of the mapping with the TP below should also solve the issue with the numbering. 
Proposal:
· Agree the text proposal below

<----------------------------------start of TP 38.213--------------------------->
[bookmark: _Toc508784665]4.1		Cell search
Cell search is the procedure by which a UE acquires time and frequency synchronization with a cell and detects the physical layer Cell ID of that cell.  
A UE receives the following synchronization signals (SS) in order to perform cell search: the primary synchronization signal (PSS) and secondary synchronization signal (SSS) as defined in [4, TS 38.211]. 
A UE shall assume that reception occasions of a physical broadcast channel (PBCH), PSS, and SSS are in consecutive symbols, as defined in [4, TS 38.211], and form a SS/PBCH block. The UE shall assume that SSS, PBCH DM-RS, and PBCH data have the same EPRE. The UE may assume that the ratio of PSS EPRE to SSS EPRE in a SS/PBCH block in a corresponding cell is either 0 dB or 3 dB.
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. 
<---------------------------------end of TP 38.213 -------------------------------->
30 kHz pattern for SS/PBCH blocks not on the grid
Intel stated that it should be clarified that for SSBs located on non-sync raster positions, the 30 kHz pattern for mapping to NR slots is the same as for SSBs on the sync raster within the same operating band.
Feature lead question: In general, it would be good to refer to 38.101-1 and 38.101-2 for which pattern is used on a carrier. The TP below is proposed.
Proposal:
· Agree the text proposal below

<----------------------------------start of TP 38.213--------------------------->
[bookmark: _Toc510987625]4.1	Cell search
Cell search is the procedure by which a UE acquires time and frequency synchronization with a cell and detects the physical layer Cell ID of that cell. 
A UE receives the following synchronization signals (SS) in order to perform cell search: the primary synchronization signal (PSS) and secondary synchronization signal (SSS) as defined in [4, TS 38.211]. 
A UE shall assume that reception occasions of a physical broadcast channel (PBCH), PSS, and SSS are in consecutive symbols, as defined in [4, TS 38.211], and form a SS/PBCH block. The UE shall assume that SSS, PBCH DM-RS, and PBCH data have the same EPRE. The UE may assume that the ratio of PSS EPRE to SSS EPRE in a SS/PBCH block in a corresponding cell is either 0 dB or 3 dB.
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.
[bookmark: _GoBack]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].
<---------------------------------end of TP 38.213 -------------------------------->


Editorial changes
Change k0 to kSSB in 38.212
CATT pointed out that k0 in section 7.1.1 of 38.212 has not been updated.

Proposal:
· Adopt the text proposal below

<------------------------------------------ start of TP 38.212--------------------------->
[bookmark: _Toc505960291][bookmark: _Toc508812066]7.1.1	PBCH payload generation



Denote the bits in a transport block delivered to layer 1 by , where  is the payload size generated by higher layers. The lowest order information bit  is mapped to the most significant bit of the transport block as defined in Subclause [6.1.4] of [8, TS38.321].

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
<------------------------------------------ end of TP 38.212--------------------------->
	
[bookmark: _In-sequence_SDU_delivery]Appendix: Contributions used as basis for the summary
[bookmark: _Hlk511305623]Additionally, some companies’ views were taken from contributions in AI 7.1.1.2.1(R1-1805502).

	R1-1803606
	Remaining details of Synchronization Signal Design
	ZTE, Sanechips

	R1-1803625
	Remaining details on synchronization signal
	Huawei, HiSilicon

	R1-1803729
	Remaining Issues on Synchronization Signal
	CATT

	R1-1803806
	Remaining issues on synchronization signal
	Vivo

	R1-1803998
	Power offset between SS/PBCH block and PDCCH
	OPPO

	R1-1804050
	Remaining issues on synchronization signals
	MediaTek Inc.

	R1-1804343
	Corrections on Synchronization Signaling
	Samsung

	R1-1804501
	Symbol index definition for SSB time location
	NEC Corporation

	R1-1804533
	Remaining Details on Synchronization signal
	LG Electronics

	R1-1804703
	Remaining details of SS/PBCH block
	Intel Corporation

	R1-1804774
	Remaining details on synchronization signal design
	Qualcomm Incorporated

	R1-1805031
	Remaining issues on Synchronization signal
	NTT DOCOMO, INC.

	R1-1805134
	Open issues related to Synchronisation Signal
	Nokia, Nokia Shanghai Bell

	R1-1805215
	Remaining details on Synchronization signal
	Ericsson
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Introduction


 


This is the summary 


for 7.1.1.1 on the remaining details on synchronization signals based on the views 


expressed by companies in the contributions listed in the appendix


 


and providing 


proposals for agreement
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OFDM Signal generation


 


2.1


 


Working assumption


 


On the working assumption


 


on OFDM signal generation made in RAN1 NR ADHOC1801, the following view 


are expressed:


 


-


 


Confirm the working assumption: Huawei


, MediaTek


, Samsung


, LGE, Intel


, NTT DOCOMO


, Nokia


, 


InterDigital


 


-


 


Change to quantized version: Qualcomm 


 


Several of the proponents 


of confirming the working assumption pointed out that if the working agreement in 


RAN4 is confirmed


, 


the 


larger 


frequency offset between the raster points within 


a 


cluster 


means that there is 


no difference between quantized and unquantized OFDM signal gene


ration.


 


Before discussing further, RAN1 should await outcome of the RAN4 vote on the working agreement.
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Other


 


V


ivo


 


raised that the 


SSB may be not subcarrier level aligned with a common resource block with the same 


SCS as SSB


. I


n this case, the frequency of


fset from subcarrier boundary 


is not 


reflected correctly in 


the 


current 


OFDM baseband generation formula.


 


Intel raised the same issue


.


 


This issue is related to the discussion on k0 in section 5 and 


the two issues can be discussed together


.
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EPRE offset


 


between SSS and PDCCH


 


Several companies 


discussed 


putting a limitation on 


the 


EPRE 


offset


 


between SSS and PDCCH


. The three 


main 


alternatives were:


 


1.


 


Specifying an 


offset 


range 


between SSS and PDCCH scheduling 


one or more of 


RMSI


, 


OSI


, 


Paging


, 


MSG


2


, and MSG 


4


 


-


 


Supported by ZTE, MediaTek, NTT DOCOMO


 


2.


 


Specifying an offset range 


between SSS and any PDCCH


 


-


 


Supported by: Huawei, HiSilicon, CATT; OPPO, 


Qualcomm, 


CMCC
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