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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.


In our view, the fields and the number of bits which are considered as WA should be agreed, i.e., slot index 7 bits. Moreover, the number of reserve bits is 2 bits to complete the PSBCH contents.
[bookmark: _Toc40461823]Confirm the working assumption in RAN1#99 for the PSBCH contents for NR SL Rel-16, where 2 bits are used as reserve bits to complete the 56 bits of the PSBCH contents.

3	TDD Configuration
During the RAN1#100-b e-meeting, the contents of the TDD configuration of the PSBCH were agreed as follows:Agreements:
· For indication of TDD configuration:
· X=1 bit indicates the number of patterns
· Value 0 indicates one pattern is used.
· Value 1 indicates two patterns are used.
· Y=4 bits indicate the periodicity information
· When one pattern is used, Y indicates the periodicity of the pattern.
· When two patterns are used, Y jointly indicates the periodicities of the two patterns.
· Z=7 bits indicate the UL slots
· UL slots are jointly indicated by 7 bits when two patterns are configured.
· FFS other details.


The Z=7 bits indicating the UL slots were not completely specified. During the e-mail discussion mainly two issues arose when discussing the details:
1) Mismatch between the in-coverage and out-coverage UEs due to different granularity between the TDD configuration in gNB and PSBCH.
2) The number of patterns from NR Uu cannot be fully signalled using the TDD configuration in PSBCH

Regarding the first issue, it was discussed during last e-meeting that due to the finer granularity in the TDD-UL-DL-ConfigCommon in SIB when compared with the TDD_UL_DL included in the PSBCH (symbol-level vs. slot-level) a potential conflict between UEs in-coverage communicating with UEs out-of-coverage, i.e., partial-coverage situation, may arise. Nevertheless, following the agreements from RAN1#99, for a particular SL BWP it is (pre-)configured to have a single length of the SL symbols in a slot, i.e., 7 < SL symbols ≤ 14, along with the starting symbol for this SL slot. 
Agreements:
· For Rel-16, (normal CP)
· Support 7, 8, 9,…, 14 symbols in a slot without SL-SSB for SL operation
· Target reusing Uu DM-RS patterns for each of the symbol-length, with modifications as necessary
· No other additional spec impact is expected for supporting 7, 8, …, 13 
· # of DM-RS symbols
· 2, 3, 4
· For a dedicated carrier, only 14-symbol is mandatory
· There is a single (pre-)configured length of SL symbols in a slot without SL-SSB per SL BWP.
· There is a single (pre-)configured starting symbol for SL in a slot without SL-SSB per SL BWP.


Therefore, a UE under network coverage receiving a TDD_DL_UL configuration with one or more slots mixing UL symbols with DL or X symbols can compare the configuration of the SL BWP with the slot configuration. If all the symbols used for SL transmission (as determined by the SL BWP configuration) are UL symbols (as determined by the TDD_DL_UL configuration), the UE can consider that slot as an UL slot that can potentially be used for SL. The pattern in PSBCH can be determined in this way, precluding any mismatch between in-coverage and partial-coverage UEs.
[bookmark: _Toc40461821]There is no need to include any limitation or extra coordination between the TDD configuration from the network and the TDD configuration indicated in the PSBCH for the case of partial coverage.

[bookmark: _Toc40461824]In the case where all the symbols used for SL in a slot (as configured for the SL BWP) are configured as UL (by TDD_UL_DL_Config_Common), the slot is considered to be an UL slot for the purpose of indicating the TDD configuration in PSBCH.

On the one hand, the number of patterns that can be signaled in NR Uu is quite high due to all the different parameters that can be configured, e.g., patterns, slot and symbol-level indication. On the other hand, it has been agreed in RAN1 that for PSBCH 7 bits are used to indicate the UL slots for one pattern or the joint indication in case of two patterns. Therefore, it is not possible to indicate all the different patterns from NR Uu in the PSBCH.
[bookmark: _Toc40461822]It is not possible to signal in PSBCH TDD configuration all the patterns that can be defined in the TDD-UL-DL-ConfigCommon in NR Uu.
If a single pattern is configured in TDD-UL-DL-ConfigCommon, 7 bits are enough to indicate all possible combinations. However, if two patterns are configured, 7 bits are not enough to indicate all of them. The pattern to use is usually selected by the operator based on many considerations. In our view, leaving any pattern out of the specification is undesirable at this point, given that rollout of networks has just started. To avoid future problems, we propose to reserve a few of the 128 patterns to be fully (pre-)configurable by the network. For example, patterns 120-127 may be fully specified by the NW and signalled in SIB. In addition, they may also be preconfigured at the UE for out-of-coverage operation. In this way, although some dynamism in the signalling is lost, the NW can still ensure that any pattern can be signalled.
In summary, we propose to use the 7 bits that are available in PSBCH to indicate the pattern used by the network indicating the number of UL slots in the case of one pattern. 
[bookmark: _Toc40461825]In the case of using only one pattern for TDD configuration, the 7 bits available for TDD indication in PSBCH are used.
For the case of two patterns, we propose that a small sub-set of patterns are defined by the (pre-)configuration. Thus, by changing the configuration and aligning the (pre-)configuration an operator could make use of any pattern, although the change would not be totally dynamic. For example, 8 out of the 2^7 patterns would be (pre-)configured.
[bookmark: _Toc40448022][bookmark: _Toc40448529][bookmark: _Toc40461826]In the case of two concatenated patterns, up to 8 patterns for TDD configuration are pre-configured. 

Conclusion
In the previous sections we made the following observations: 
Observation 1	There is no need to include any limitation or extra coordination between the TDD configuration from the network and the TDD configuration indicated in the PSBCH for the case of partial coverage.
Observation 2	It is not possible to signal in PSBCH TDD configuration all the patterns that can be defined in the TDD-UL-DL-ConfigCommon in NR Uu.
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, where 2 bits are used as reserve bits to complete the 56 bits of the PSBCH contents.
Proposal 2	In the case where all the symbols used for SL in a slot (as configured for the SL BWP) are configured as UL (by TDD_UL_DL_Config_Common), the slot is considered to be an UL slot for the purpose of indicating the TDD configuration in PSBCH.
Proposal 3	In the case of using only one pattern for TDD configuration, the 7 bits available for TDD indication in PSBCH are used.
Proposal 4	In the case of two concatenated patterns, up to 8 patterns for TDD configuration are pre-configured.
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