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1	Introduction
In this paper, the remaining open issues related to the synchronization AI in NR SL Rel-16 are discussed.
2	PSBCH Design
In RAN1#99, most of the contents of PSBCH was agreed but some fields and their corresponding number of bits are still under WA. Additionally, in RAN1#100-e a further indication of these fields was agreed.Agreements:
· Note: “green” already earlier; “blue” new agreements, “brown” working assumption, “change marks” for updates
PSBCH contents
Number of bits
Notes
DFN
10

Indication of TDD configuration
12 
System-wide information, e.g. TDD-UL-DL common configuration and/or potential SL slots
Slot index
7
Note: Up to 3 bits can be carried in DM-RS or in PBCH payload.
In-coverage indicator
1

Reserve bits


CRC
24

Total bits
56

Agreements:
· Slot-level indication is supported in TDD configuration indication.
Agreements:
· The TDD configuration indication is done as follows:
· X bits to indicate patterns + Y bits to indicate periodicity + Z bits to indicate UL slots.
· FFS the values of X, Y and Z.
· Total Z bits to indicate UL slots in pattern 1 and pattern 2 respectively if two patterns are configured.

In our view, the fields and the number of bits which are considered as WA should be agreed, i.e., TDD configuration indication should be 12 bits and the slot index 7 bits. Moreover, the number of reserve bits is 2 bits to complete the PSBCH contents.
[bookmark: _Toc37442211]Confirm the working assumption in RAN1#99 for the PSBCH contents for NR SL Rel-16. Moreover, 2 bits are used as reserve bits to complete the 56 bits of the PSBCH contents.
Moreover, during the RAN1#100-e meeting the content of the TDD configuration was discussed. Since there was no final agreement regarding this content, in our view the bits in this field needs a further clarification. Therefore, the field for the TDD configuration is as follows following the previous agreements:
· X = 1 to indicate pattern 1 and pattern 2 following the structure in NR Uu.
· Y = 4 to indicate the periodicity following the possible values from NR Uu.
· Z = 7 to indicate the UL slots.

[bookmark: _Toc37442212]In the PSBCH for NR SL the TDD configuration is as follows:
· [bookmark: _Toc37442213]X = 1 to indicate pattern 1 and pattern 2 following the structure in NR Uu
· [bookmark: _Toc37442214]Y = 4 to indicate the periodicity following the possible values from NR Uu
· [bookmark: _Toc37442215]Z = 7 to indicate the UL slots
3	DMRS Sequence for PSBCH
As for the DMRS sequence generation, given the agreement to use NR PBCH sequence as baseline, it remains how to initialize the sequence generator. The sequence generator for NR PBCH DMRS is initialized as follows (TS 38.211):
	The scrambling sequence generator shall be initialized at the start of each SS/PBCH block occasion with 
[image: ]
where




-	for , [image: ] where  is the number of the half-frame in which the PBCH is transmitted in a frame with  for the first half-frame in the frame and  for the second half-frame in the frame, and  is the two least significant bits of the SS/PBCH block index as defined in [5, TS 38.213]


-	for  or ,  where  is the three least significant bits of the SS/PBCH block index as defined in [5, TS 38.213]
with  being the maximum number of SS/PBCH beams in an SS/PBCH period for a particular band as given by [38.104].


We believe that it is simplest to use SLSSID to replace the value associated to  in the above formula. Regarding the values for and  as shown in TS 38.211, in NR SL there is no indication of the half-frame bit nhf as in NR PBCH so  = . Moreover, in NR SL there is no need to implicitly signal part of the information about the SSB index in the PSBCH DMRS. Additionally, we propose to use for NR SL a fixed value ( = 0 as well as a ) to generate the DMRS for PSBCH.
During RAN1#100-e the DMRS sequence initialization decision was to be down-selected to the following two alternatives:Agreements:
· SL SSID is used for DM-RS sequence initialization in PSBCH.
· The DM-RS sequence initialization for PSBCH is to be down-selected one from the following Alts:
· Alt 1: , where  is 3 LSBs of S-SSB index.
· Alt 2: 

Therefore, following our previous argumentation, we select the following alternative.
[bookmark: _Toc24150939][bookmark: _Toc37442216]For the DM-RS sequence generation, use Alt.2: c_init = N_ID^SL.
4	QCL for S-SSB transmission
It has been discussed during last RAN1 meetings to use QCL for consecutive S-SSBs within the same period, i.e., several repetitions of the same S-SSB in a 160 ms period. However, given that S-SSB transmissions from different UEs are combined over the air in a SFN fashion and that there is no information in the S-SSB regarding the Tx or the Rx ID, it is not possible to link two different S-SSB transmissions to each other even within the same period.
[bookmark: _Toc37442210]Due to the broadcast nature, i.e. no intended Rx, of S-SSB, it is not clear how to map one S-SSB to another S-SSB for QCL operation even within the same transmission period.
Hence, we propose not to support the QCL mechanism for S-SSB transmissions in NR SL.
[bookmark: _Toc37442217]Do not support QCL mechanism for S-SSB transmissions in NR SL.

5	Remaining synchronization issues
Moreover, we see the need to introduce modifications to the RRC specifications to include some missing indicators that are used in LTE SL and do not appear in the NR RRC specification as in R2-2001966 [1] regarding the NR SL synchronization procedures. These modifications are needed since it was agreed in RAN1 to reuse the LTE procedures for the synchronization operation, and therefore, all the procedures should appear also in NR specifications. These modifications are detailed in our companion contribution in RAN2 [2].
[bookmark: _Toc37442218]Introduce modifications into the RRC specification to implement the agreed reuse of the LTE procedures for NR SL synchronization
6	Conclusion
In the previous sections we made the following observations: 
Observation 1	Due to the broadcast nature, i.e. no intended Rx, of S-SSB, it is not clear how to map one S-SSB to another S-SSB for QCL operation even within the same transmission period.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Confirm the working assumption in RAN1#99 for the PSBCH contents for NR SL Rel-16. Moreover, 2 bits are used as reserve bits to complete the 56 bits of the PSBCH contents.
Proposal 2	In the PSBCH for NR SL the TDD configuration is as follows:
	X = 1 to indicate pattern 1 and pattern 2 following the structure in NR Uu
	Y = 4 to indicate the periodicity following the possible values from NR Uu
	Z = 7 to indicate the UL slots
Proposal 3	For the DM-RS sequence generation, use Alt.2: c_init = N_ID^SL.
Proposal 4	Do not support QCL mechanism for S-SSB transmissions in NR SL.
Proposal 5	Introduce modifications into the RRC specification to implement the agreed reuse of the LTE procedures for NR SL synchronization
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