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Introduction
In the RAN1 #97 meeting [1], the following agreement and conclusion were made. 
Agreements:
· NR V2X Mode-2 supports resource reservation for feedback-based PSSCH retransmissions by signaling associated with a prior transmission of the same TB
· FFS impact on subsequent sensing and resource selection procedures
· At least from the transmitter perspective of this TB, usage of HARQ feedback for release of unused resource(s) is supported
· No additional signaling is defined for the purpose of release of unused resources by the transmitting UE
· FFS the behavior of the receiver UE(s) of this TB and other UEs
Conclusion:
· Two-stage SCI is supported with the following details.
· Information related to channel sensing is carried on 1st-stage.
· 2nd-stage is decoded by using PSSCH DMRS.
· Polar coding used for PDCCH is applied to 2nd-stage
· Payload size for 1st-stage in two-stage SCI case is the same for unicast, groupcast, and broadcast in a resource pool.
· If there is no additional information required for the 2nd-stage, then the 2nd-stage is not necessarily transmitted.
· After decoding the 1st-stage, the receiver does not need to perform blind decoding of 2nd-stage.

In the RAN1 #96b meeting [2], the following agreements were made.
Agreements:
· The starting symbol and the number of symbols for a PSCCH are assumed to be known to the receiving UE before decoding the PSCCH.

Agreements:
· NR V2X supports an initial transmission of a TB without reservation, based on sensing and resource selection procedure
· NR V2X supports reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB, based on sensing and resource selection procedure
· This functionality can be enabled/disabled by (pre-)configuration
· FFS Standalone PSCCH transmissions for resource reservations are supported in NR V2X

In the RAN1 #96 meeting [3], the following agreements were made.
Agreements:
· Blind retransmissions of a TB are supported for SL by NR-V2X
· Details are for the WI phase

Agreements:
· NR V2X Mode-2 supports reservation of sidelink resources at least for blind retransmission of a TB
· Whether reservation is supported for initial transmission of a TB is to be discussed in the WI phase
· Whether reservation is supported for potential retransmissions based on HARQ feedback is for the WI phase

In the RAN1 #95 meeting [4], the following working assumption was made.
Working assumption:
· Regarding PSCCH / PSSCH multiplexing, at least option 3 is supported for CP-OFDM.
· RAN1 assumes that transient period is not needed between symbols containing PSCCH and symbols not containing PSCCH in the supported design of option 3.
· FFS how to determine the starting symbol of PSCCH and the associated PSSCH
· FFS for other options. e.g. whether some of them are suppo
· rted to increase PSCCH coverage.

Send an LS to RAN4 to ask the following for options 1A/1B/3 (adding details of 1A/1B/3 in the LS) – R1-1814089, which is endorsed with the following updates:
· Fixing email address
· “identified” to “are studying”
Final LS in R1-1814165

In this contribution, we discuss physical frame structure design with one-stage SCI, two-stage SCI design, and resource pools within a sidelink BWP for NR SL design.

Discussion
2.1 One-stage and Two-stage SCI
Based on the agreements, working assumption and conclusion made so far, we discuss different design considerations with one-stage and two-stage SCI.
A one-stage SCI may be used to indicate the resource allocation for initial transmission, blind retransmission and/or HARQ feedback based retransmission, as well as decoding and HARQ related control information for an associated PSSCH, as shown in Figure 1 using the working assumption of PSCCH / PSSCH multiplexing option 3. 
A two-stage SCI contains first stage for resource allocation for initial transmission, blind retransmission and/or HARQ feedback based retransmission, and second stage for decoding and HARQ related control information for an associated PSSCH, as shown in Figure 2 using the working assumption of PSCCH / PSSCH multiplexing option 3. 

[image: ]
[bookmark: _Ref16863107]Figure 1 One-stage SCI for initial transmission and retransmissions
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[bookmark: _Ref16790249]Figure 2 Two-stage SCI for initial transmission and retransmissions
 
Comparing the frame structure with one-stage and two-stage SCI in Figure 1 and Figure 2 respectively, one-stage SCI may be a suitable compact design to support initial transmission of a TB without reservation, e.g., for short latency data transmission such as emergency trajectory exchange. However, the receiving UE may need to monitor multiple locations within a slot due to that a PSSCH transmission with data may start at any symbol within a slot. If the SCIs are decoded for support resource sensing purpose, then UEs in proximity will need to know multiple monitoring occasions of the SCI within a slot.
Observation 1: one-stage SCI is a suitable selection for supporting the initial transmission of a TB without reservation. 
Observation 2: one-stage SCI may require multiple monitoring occasions within a slot to UEs for receiving the data and UEs in proximity for sensing available resources.
With a two-stage SCI, the first stage SCI for resource allocation may be a standalone SCI which may enable optimized monitoring occasions for receiving UE and UEs in proximity. However, there may be a gap between the first stage SCI for resource reservation and the initial data transmission with the associated second stage SCI, which may cause extra delay.
Observation 3: two-stage SCI may need few monitoring occasions within a slot to UEs for receiving the data and UEs in proximity for sensing available resources.
Observation 4: two-stage SCI may introduce extra delay.

2.3 SL BWP
To support advanced V2X services, UE may be required to support broadcast, groupcast and unicast communications in proximity, where the radio resource pool(s) for different communications may be shared in a SL BWP or dedicated in a SL BWP. 
For shared resource pool, a UE supporting different communications may monitor its broadcast occasions, groupcast occasions, and different unicast occasions on sidelink in a single resource pool, as well as sensing for resource reservation. 
For dedicated resource pools, a UE supporting different communications may be configured to monitor its broadcast occasions, groupcast occasions and unicast occasions, as well as sensing for resource reservation, respectively at each dedicated resource pools, where the respective resource pools may be TDMed within SL BWP as shown in Figure 3 (a), or FDMed within SL BWP as shown in Figure 3 (b). 

[image: ]

[bookmark: _Ref16860501]Figure 3 Dedicated Resource Pools for Different Communication

Shared resource pool may provide more efficient utilization of resources especially for a very dynamic communication scenario such as the cross-section area in a city.
Dedicated resource pool may provide more targeted optimization for a specific communication type, for example the feed back resources allocation for unicast and groupcast
Proposal 1: Both shared resource pool and dedicated resource pools within a sidelink bandwidth part may be supported.


3. Conclusion
In this contribution, we discussed various design considerations with one-stage SCI, two-stage SCI design, and resource pools within a sidelink BWP for NR SL and conclude the follows. 
Observation 1: one-stage SCI is a suitable selection for supporting the initial transmission of a TB without reservation. 
Observation 2: one-stage SCI may require multiple monitoring occasions within a slot to UEs for receiving the data and UEs in proximity for sensing available resources.
Observation 3: two-stage SCI may need few monitoring occasions within a slot to UEs for receiving the data and UEs in proximity for sensing available resources.
Observation 4: two-stage SCI may introduce extra delay.
Proposal 1: Both shared resource pool and dedicated resource pools within a sidelink bandwidth part may be supported.
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