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1. Introduction
[bookmark: _GoBack]At RAN1#99 meeting, we had many discussions and agreements on NR-V2X WID. There are a few remaining issues to make RAN1 specs completed. In this contribution, we share our views on SL synchronization mechanism for NR-V2X.


2. Discussions
2.1. PSBCH contents
In the RAN1#99 meeting [1], the following table with agreements and working assumptions was made for PSBCH.
	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
	





In the above table, details of TDD configuration indication is still unclear. In addition, slot index field and both field sizes are working assumption. Further discussion and decision are necessary.
For TDD configuration indication, firstly, only semi-static and common UL part should be available for SL. Dynamic UL part and/or UE specific UL part would lead to large interference to Uu. Then, let us consider how to inform semi-static and common UL part in NR-Uu. The semi-static and common UL part is informed by RRC parameter nrofUplinkSlots and nrofUplinkSymbols in TDD-UL-DL-Pattern. TDD-UL-DL-ConfigCommon includes two TDD patterns of pattern1 and pattern2, each pattern is associated with one TDD-UL-DL-Pattern. The TDD pattern is applied per each period, which is informed by RRC parameter dl-UL-TransmissionPeriodicity or dl-UL-TransmissionPeriodicity-v1530 in TDD-UL-DL-Pattern. 
The indication principle should be reused for the field. That is, ‘Indication of TDD configuration’ field is composed of three parts; the 1st one is the number of SL slots, the 2nd is the number of SL slots, and the 3rd is the periodicity.
· Regarding the number of SL slots, 0 to 80 slots can be configured for UL slots in NR-Uu Rel-15. To follow this, the 1st part should be 7 bits, where one of values from 1 to 80 slots is indicated. Actually, parameter nrofUplinkSlots can be 0 to 320 for forward compatibility. However, NR-SL Rel-16 does not need to consider this for PSBCH. If needed in future release, reserved bits can be used newly.
· On the other hand, 0 to 13 symbols can be configured for UL symbols in NR-Uu while 3 bits should be used for the 2nd part, where one value from {0, 7, 8, ..., 13} symbols is indicated. This is because each TX in NR-SL needs 7 symbols or more. It is noted that, DM-RS pattern time-domain for PSSCH is defined with durations of 5-symbols or more. PSSCH with 5-symbol is transmitted with additional two symbols, one is the prior symbol for AGC and the other is the posterior symbol for gap.
· Regarding the periodicity, 4 bits are necessary since there are 10 candidates for TDD configuration periodicity. The candidate list of dl-UL-TransmissionPeriodicity is {ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10}. Additionally, dl-UL-TransmissionPeriodicity-v1530 can be configured, where ms3 or ms4 is indicated. When both parameters are configured, dl-UL-TransmissionPeriodicity-v1530 is preferentially applied. To cover all candidates, 4 bits are used for the periodicity indication.
Based on the discussion, total 14 bits = 7 + 3 + 4 should be applied. However, in this consideration, the slot index field needs 7 bits as made in RAN1#99 meeting. 10 + 14 + 7 + 1 + 24 = 56 bits are already allocated for PSBCH fields. Reserved bits are not included in PSBCH, which is undesirable for forward compatibility. Therefore, currently we prefer not to include the 2nd part, i.e. the number of SL symbols. In other words, SL transmissions are possible in units of slot. SL transmissions on a part of a slot is not supported in NR-SL Rel-16. In this case, ‘Indication of TDD configuration’ field needs 11 bits = 7 + 4. 3 bits can be reserved bits for future release.
Observation 1:
· For ‘Indication of TDD configuration’ field, the following three information is considerable:
· The number of SL slots within a period: 7 bits to indicate 1 to 80 slots
· The number of SL symbols within a period: 3 bits to indicate one value from {0, 7, 8, ..., 13} symbols
· At least 7 symbols are necessary for SL TX.
· Periodicity: 4 bits to indicate one value from {ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms3, ms4, ms5, ms10}
Observation 2:
· ‘Indication of TDD configuration’ field with 14 bits results in no reserved bits in PSBCH.
Proposal 1:
· ‘Indication of TDD configuration’ field contains the number of SL slots within a period with 7 bits and the periodicity with 4 bits.
· The 7 bits indicate one value from {1, 2, ..., 80} slots.
· The 4 bits indicate one value from {ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms3, ms4, ms5, ms10}.
· Confirm the working assumption of ‘Slot index’ field with 7 bits.
· Reserved bits are 3 bits.


3. Conclusion
In this contribution, we discussed the remaining issues on SL synchronization mechanism. Proposals are summarized as following: 
Observation 1:
· For ‘Indication of TDD configuration’ field, the following three information is considerable:
· The number of SL slots within a period: 7 bits to indicate 1 to 80 slots
· The number of SL symbols within a period: 3 bits to indicate one value from {0, 7, 8, ..., 13} symbols
· At least 7 symbols are necessary for SL TX.
· Periodicity: 4 bits to indicate one value from {ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms3, ms4, ms5, ms10}
Observation 2:
· ‘Indication of TDD configuration’ field with 14 bits results in no reserved bits in PSBCH.
Proposal 1:
· ‘Indication of TDD configuration’ field contains the number of SL slots within a period with 7 bits and the periodicity with 4 bits.
· The 7 bits indicate one value from {1, 2, ..., 80} slots.
· The 4 bits indicate one value from {ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms3, ms4, ms5, ms10}.
· Confirm the working assumption of ‘Slot index’ field with 7 bits.
· Reserved bits are 3 bits.
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