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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN1#99, RAN1 completed the standardization work for NR V2X. Some details were left for the CR phase, with a list of open issues identified at RAN#86 [1]. 
In [1], four issues were identified for synchronization, and are shown in Table 1. In this contribution, we discuss each of these issues. Issues E1, E2 and E3 are critical to solve, whereas issue E4 is not as important.
Table 1. Open issues for mode 2 resource allocation.
	Synchronization
	E1
	 Details of transmission power of S-SSB
	Depends on the outcome of RAN1 discussion

	
	E2
	[bookmark: _Hlk32226355][bookmark: _Hlk32226366]Details and clarification of PSBCH contents including TDD configuration and slot number in PSBCH
	YES

	
	E3
	DM RS sequence initialization for PSBCH
	No

	
	E4
	Whether/how to define QCL for S-SSB transmission
	No




Discussion
Details of transmission power of S-SSB
At RAN1#97, the following was agreed:
The impact on detection probability performance of having or not having a transient period between S-PSS and S-SSS symbols is used to evaluate the following:
· Alt 1: S-PSS symbols and S-SSS symbols are adjacent.
· Alt 2: S-PSS symbols and S-SSS symbols are not adjacent.
FFS (aim to conclude this week – see below)
· The power difference between S-PSS and S-SSS symbols.
· The transient duration.

The following parameters are assumed for evaluation:
· Power Difference for S-PSS and S-SSS symbols:
· Opt.1) MPR values: S-PSS = 0 dB, S-SSS = 3 dB;
· Opt.2) MPR values: S-PSS = 3 dB, S-SSS = 3 dB
· Opt.3) companies to report the assumed MPR values

The decision on the power difference between S-PSS and S-SSS has not concluded yet. In this section, we express our views on that topic.

S-PSS has lower PAPR than S-SSS. Thus, for a given maximum transmit power, a UE can transmit the S-PSS at a higher average transmit power than the S-SSS. Thus, the UE could reduce its transmit power on the P-SSS since the S-SSS is the limiting factor at the receiving UE. This is the rationale for Option 1. However, we note that reducing the transmit power on the P-SSS has extremely limited benefits, if any, for the transmitting UE. Reducing the transmit power of two symbols transmitted relatively infrequently is likely to have negligible benefits at the UE. On the other hand, if a UE correctly receives the P-SSS, but not the S-SSS, nothing is broken. The receiving UE cannot obtain synchronization but would not acquire it anyway since there is not enough power budget at the transmitting UE. 

Another consideration is the need to maintain a constant EPRE. Unlike, SSB block structure where SSS is nested with PBCH motivating different EPRE between SSS and PSS, S-SSB block structure is a fixed structure with 127 REs. Therefore, a fixed EPRE between S-PSS and S-SSS ensures fixed power for both S-PSS and S-SSS. Thus, we prefer to have a UE transmitting both the P-SSS and S-SSS at the same (full) power.

Proposal 1: there is no power difference for P-SSS and S-SSS transmission.

Details of TDD configuration indications in PSBCH
The PSBCH content was agreed as described in Table 2.

	Table 2. PSBCH content.	
	PSBCH contents
	Number of bits
	Notes

	DFN
	10
	

	Indication of TDD configuration
	12 
	[bookmark: _GoBack]System-wide information, e.g. TDD-UL-DL common configuration and/or potential SL slots

	Slot index
	7
	

	In-coverage indicator
	1
	

	Reserve bits
	2
	

	CRC
	24
	

	Total bits
	56
	



The details of the TDD configuration need to be defined. We note that the number of bits for the TDD configuration is too low to reuse the TDD signaling for Rel-15 NR, since the Rel-15 signaling can require more than 30 bits. Thus, some limitations will be required. 

A fixed budget of 12 bits (Working Assumption, RAN1#99) have been allocated for the TDD Configuration information. Given the number of bits for the TDD configuration (12), it would be cumbersome to define 4096 TDD configurations in a lookup table, as it is done for LTE-V. Several different methods can be designed to indicate the TDD UL-DL configuration for sidelink:
· Inform the number of consecutive uplink slots/symbols and periodicity of NR Uu TDD UL-DL configuration
· The number of NR TDD UL/DL patterns are (pre-) configured (each using the TDD-UL-DL-ConfigCommon IE), from which an index in PSBCH contents is indicate one. 
· The number of SL slot bitmaps are (pre-) configured, from which an index in PSBCH contents is used to indicate one. 
Note that the following is needed to indicate the following:
· The index to the different TDD configuration period: 4 bits to indicate up to 10 different configuration period (1,2,4,8,16,5,10,20,40,80). 
· UL slots indication within a period: Starting Slots index: 7 bits for up to 80 starting slots position.
· Configurable slots indication within a period and the L symbol indications within the configurable slot: X bits?

Since the allocation needs to be done at the slot level, we propose a simplified mechanism based on the Rel-15 allocation, where only consecutive UL slots can be used. As a result, the allocations can be as follows:
· Periodicity: (4 bits)
· Number of consecutive UL slots (8 bits)

Note that with such an encoding, less bits could be used: for instance, 3 bits to signal eight periodicities might be enough. Similarly, 7 bits for the number of consecutive UL slots would align with the slot index.

Proposal 2: The TDD configuration is indicated as follows:
· 4 bits to indicate the periodicity
· 8 bits to indicate the number of consecutive UL slots

DMRS sequence initialization for PSBCH
For PBCH, the DMRS sequence is initialized by :
[image: ]

For PSBCH, a similar formula can be used. Given that there is no  defined for the sidelink, a simple solution is to use instead.
Proposal 3: the PBCH DMRS sequence is initialized by the same seed as for the PBCH with:

Whether/how to define QCL for S-SSB transmission
At RAN1#98, the following was agreed:
· 160ms is supported as the S-SSB periodicity for all SCS.
· The number of S-SSB transmissions within one S-SSB period is (pre)configurable
The following values with change marks are further agreed:
· Note: the values in bracket are subject to further discussion regarding potential removal all-together
For FR1:
· For 15kHz SCS, {1, [2]}
· For 30kHz SCS, {1, 2, [4]}
· For 60kHz SCS, {1, 2, 4, [8]}
For FR2:
· For 60kHz SCS, {1, 2, 4, 8, 16, 32}
· For 120kHz SCS, {1, 2, 4, 8, 16, 32, 64}
· FFS details for the multiple S-SSB transmissions within one S-SSB period (the set of slots, repetition?, etc.)

Given that for Rel-16 no optimization for FR2 was considered, the Rel-16 specifications have not fully addressed support of beam sweeping nor repetition. Furthermore, one can consider combination of beam sweeping and repetition within a S-SSB period. All these would require extensive discussions in RAN1.
The simpler and effective operation is to agree on the behavior that the UE can’t assume whether beam sweeping or beam repetition are deployed within the S-SSB period. As in Rel-15 NR SSB, the UE can only assume that S-SSB across the 160ms period is QCL i.e. no QCL assumption within a S-SSB period. 
Proposal 4: there is no need to define QCL for SSBs during one S-SSB period
Conclusion
The remaining details for synchronization  were discussed. We propose the following:
Proposal 1: there is no power difference for P-SSS and S-SSS transmission.
Proposal 2: The TDD configuration is indicated as follows:
· 4 bits to indicate the periodicity
· 8 bits to indicate the number of consecutive UL slots
Proposal 3: the PBCH DMRS sequence is initialized by the same seed as for the PBCH with:

Proposal 4: there is no need to define QCL for SSBs during one S-SSB period
References
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