3GPP TSG RAN WG1 #101			R1-2004218
e-Meeting, May 25th – June 5th, 2020

Agenda Item:	7.2.4.3
Source:	Apple
Title:	Remaining Details of PSBCH TDD Configuration Indication 
Document for:	Discussion/Decision
Introduction
The Release-16 NR V2X specifications were approved in Dec. 2019 [1]. The remaining tasks for NR V2X were identified in [2], where some of these tasks were discussed in last RAN1 meetings [3], [4]. 

In this contribution, we discuss the remaining details of the indication of TDD configuration in PSBCH. 
Discussion 
The contents of PSBCH have been discussed in several RAN1 meetings. One agreed field in PSBCH is the indication of TDD configuration, whose size is 12 bits as a working assumption. In NR Uu, the TDD configuration uses more than 12 bits to indicate downlink symbols, flexible symbols and uplink symbols. Since NR supports sidelink transmissions in cell-specific uplink resources in Uu, only slot-level indication is needed in PSBCH TDD configuration. The following agreements have been made in [3], [4].

	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.
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 remaining details of periodicity information and how to indicate UL slots are still open. For single TDD pattern, the set of periodicities can reuse the design for NR Uu link, i.e., {0.5, 0.625, 1, 1.25, 2, 2.5, 3, 4, 5, 10}. For two TDD patterns, to restrict the total number of periodicity pairs to 16, we propose the set of periodicity pairs as {(0.5, 0.5), (0.625, 0.625), (1, 1), (0.5, 2), (2, 0.5), (1.25, 1.25), (1, 3), (3, 1), (2, 2), (1, 4), (4, 1), (2, 3), (3, 2), (2.5, 2.5), (5, 5), (10, 10)}.



Proposal 1: For the indication of TDD configuration in PSBCH, the set of periodicities for single TDD pattern is {0.5, 0.625, 1, 1.25, 2, 2.5, 3, 4, 5, 10}, the set of periodicity pairs for two TDD patterns is {(0.5, 0.5), (0.625, 0.625), (1, 1), (0.5, 2), (2, 0.5), (1.25, 1.25), (1, 3), (3, 1), (2, 2), (1, 4), (4, 1), (2, 3), (3, 2), (2.5, 2.5), (5, 5), (10, 10)}. 

The maximum periodicity of single TDD pattern is 10 ms, which implies the maximum number of slots (at 120 kHz SCS) in a TDD pattern is 80. Hence, we need 7 bits to indicate UL slots for a single TDD pattern with the UL slot indication granularity of 1 slot. 

For two TDD patterns, it is possible that the number of UL slot combinations is more than 128, especially at high sub-carrier spacing. In this case, the UL slot indication granularity is more than 1 slot. 

Proposal 2: For the indication of TDD configuration in PSBCH, if single TDD pattern is configured, then the UL slot indication granularity is 1 slot; if two TDD patterns are configured, then the UL slot indication granularity is more than 1 slot when the number of UL slot combinations is more than 128. 

Conclusion 
The PSBCH TDD configuration indication was discussed. Our proposals are as follows:

Proposal 1: For the indication of TDD configuration in PSBCH, the set of periodicities for single TDD pattern is {0.5, 0.625, 1, 1.25, 2, 2.5, 3, 4, 5, 10}, the set of periodicity pairs for two TDD patterns is {(0.5, 0.5), (0.625, 0.625), (1, 1), (0.5, 2), (2, 0.5), (1.25, 1.25), (1, 3), (3, 1), (2, 2), (1, 4), (4, 1), (2, 3), (3, 2), (2.5, 2.5), (5, 5), (10, 10)}. 

Proposal 2: For the indication of TDD configuration in PSBCH, if single TDD pattern is configured, then the UL slot indication granularity is 1 slot; if two TDD patterns are configured, then the UL slot indication granularity is more than 1 slot when the number of UL slot combinations is more than 128. 
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