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1
Introduction

In this contribution, we will discuss remaining issues and corrections for TS 38.300, and provide corresponding TPs.
2
Discussion
2.1
Carrier(s) for PC5-RRC message
Currently the upper layer indicates the carrier(s) for PC5-S message sent for unicast link establishment and the carrier(s) for each QoS flow to AS layer [1][2]. However, what carrier(s) used for PC5-RRC message is unknown. As it was agreed that PDCP duplication can be used for PC5-RRC message, the carrier(s) for PC5-RRC message should be decided properly in order that they can be correctly handled in SL LCP. In our understanding, in order to obtain the benefit of SL CA for PC5-RRC message, it is advisable to use as many carriers as possible for PC5-RRC message, though the carrier(s) used for PC5-RRC message should not exceed the carrier(s) indicated by upper layer for all QoS flows which is decided based on the actual service transmission carrier requirements. Therefore, the carrier(s) for PC5-RRC message should be the any carrier among the carrier(s) for all QoS flows.

Observation 1:  The carrier(s) for PC5-S message and the carrier(s) for each QoS flow are indicated by upper layer to AS layer.
Observation 2: In order to obtain the benefit of SL CA for PC5-RRC message, it is suggested to use as many carriers as possible for PC5-RRC message.
Observation 3: The carrier(s) used for PC5-RRC message should not exceed the carrier(s) indicated by upper layer which is decided based on the actual service transmission carrier requirements.
Proposal 1: The carrier(s) for PC5-RRC message should be any carrier among the carrier(s) for all QoS flows.
If proposal 1 is agreed, it is suggested to adopt corresponding TP1 for TS 38.300.

Proposal 2: If proposal 1 is agreed, RAN2 to adopt TP1 for TS 38.300.
2.2
Carrier(s) for PC5-S message
In R2-2307060/S2-2307794 [1], SA2 clarify that the V2X layer will provide frequency information together with the PC5-S message to the AS layer. 
	…
SA2 would like to thank RAN2 regarding the LS on carrier mapping for unicast SL CA.

SA2 discussed the questions asked by RAN2 and would like to provide the following answers.

· Question 1: According to TS 24.588, V2X layer is only provisioned with a mapping between service identifier and initial L2 address used for unicast. But service identifier is invisible to AS-layer, and the initial L2 ID will only be used in DCR and be replaced by a self-chosen L2 ID in PC5-S link establishment procedure. Then, after L2 ID changes, whether/how can UE's AS layer obtain the mapping between L2 ID and frequencies?
· Answer 1 with question for clarification: 
According to discussion in SA2, most companies' understanding is Question 1 is about how the AS layer can know frequency information associated with the PC5-S messages sent during the PC5 unicast link establishment procedure. Anyhow some companies think that Question 1 is related to the scenario after the PC5 unicast link is established. Therefore, SA2 would like to ask RAN2 about what the scenario Question 1 is related to.

SA2 also discussed how to let the AS layer know frequency information associated with the PC5-S messages sent for PC5 unicast link establishment, by providing frequency information together with the PC5-S message to the AS layer from the V2X layer, however there was no corresponding CR approved yet in SA2.
…


In current TS 383.300, there is no description on what carrier(s) can be used for PC5-S message. This should be added.
Proposal 3:  RAN2 to adopt TP2, to clarify that a LCH for SL-SRB0/1/2 is allowed in a carrier based on whether this selected carrier is within the frequencie(s) indicated by upper layer.
2.3
COT sharing for mode-1
In RAN2#122, enhanced LCP for shared COT in mode-1 was discussed, whereas no special handling compared to the case in mode-2. However, the fundamental mechanism of COT sharing in mode-1 seems to be lacking. One detailed question would be, how to avoid the degradation of performance for COT sharing in mode-1, considering that the SL grant is scheduled by gNB which may not be overlapped with shared COT. If such shared COT is not used in mode-1, the performance of COT sharing would be degraded as other UEs may occupy the slot of the shared COT.
Observation 4:  Considering the SL grant scheduled by gNB may not be overlapped with shared COT, the shared COT may possibly not be used , which degrades the overall performance of COT sharing.
Therefore, to improve the overall performance of COT sharing, the shared COT received by responding UE in mode-1 should be used as much as possible. In our understanding, two following options can be considered:

· Option 1: Responding UE reports the shared COT to gNB as the assistance info for gNB’s scheduling.

· Option 2: Responding UE uses shared COT directly, and further triggers SL BSR reporting to gNB with the latest buffer size.
Considering the spec impact of introducing new signaling in Uu, it is suggested to adopt option 2.
Proposal 4: To improve the overall performance of COT sharing, responding UE uses shared COT directly, and further triggers SL BSR reporting to gNB for updating buffer size.

Proposal 5:  RAN2 to adopt TP3 if proposal 4 is agreed.
3
Conclusion

In this contribution, we discuss remaining remaining issues and corrections for TS 38.300, and provide corresponding observations and proposals:
Carrier(s) for PC5-RRC message
Observation 1:  The carrier(s) for PC5-S message and the carrier(s) for each QoS flow are indicated by upper layer to AS layer.
Observation 2: In order to obtain the benefit of SL CA for PC5-RRC message, it is suggested to use as many carriers as possible for PC5-RRC message.
Observation 3: The carrier(s) used for PC5-RRC message should not exceed the carrier(s) indicated by upper layer which is decided based on the actual service transmission carrier requirements.
Proposal 1: The carrier(s) for PC5-RRC message should be any carrier among the carrier(s) for all QoS flows.
Proposal 2: If proposal 1 is agreed, RAN2 to adopt TP1 for TS 38.300.
Carrier(s) for PC5-S message
Proposal 3:  RAN2 to adopt TP2, to clarify that a LCH for SL-SRB0/1/2 is allowed in a carrier based on whether this selected carrier is within the frequencie(s) indicated by upper layer.

COT sharing for mode-1
Observation 4:  Considering the SL grant scheduled by gNB may not be overlapped with shared COT, the shared COT may not be used in a high probability, which further degrades the performance of whole COT sharing
Proposal 4: To improve the overall performance of COT sharing, responding UE uses shared COT directly, and further triggers SL BSR reporting to gNB for updating latest buffer size.

Proposal 5:  RAN2 to adopt TP3 if proposal 4 is agreed.
4
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Text Proposal (for TS 38.300 v18.0.0)
TP1
16.9.10
Sidelink CA

Carrier aggregation (CA) in sidelink is supported for mode 2 and in V2X case only. It applies to both in coverage UEs and out of coverage UEs. Each resource pool (pre)configured for sidelink is associated to a single carrier. A UE using mode 2 resource allocation performs carrier (re)selection and may select one or more carriers used for sidelink.

The carrier(s) that can be used for transmitting data are provided by the V2X layer per QoS flow, and LCP ensures that data from a SL DRB is transmitted on a carrier for which all mapped QoS flows are allowed to use the carrier. The carrier(s) used for transmitting PC5-RRC message can be any one among the carriers associated with all the PC5 QoS flows of corresponding destination, and LCP ensures that data from a SL SRB3 is transmitted in the carrier selected from the carriers associated with all the PC5 QoS flows of corresponding destination.
For groupcast and broadcast, when the V2X layer provides multiple carriers in QoS flow to carrier mapping information to the AS, TX profile is used to indicate whether the transmission corresponding to the QoS flow is backward compatible or not. When backward compatibility is needed, the TX UE uses only the legacy carrier without PDCP duplication, or uses PDCP duplication with at least the legacy carrier.

For groupcast and broadcast, carrier selection is performed at MAC layer, depending on the CBR of the configured carriers and logical channel priority. Carrier (re)selection may be performed when resource (re)selection is triggered, or when there is no SL grant for a sidelink process on any allowed carrier, and is triggered for each sidelink process. In order to avoid frequent switching across different carriers, the UE may keep using a carrier already selected for transmission, if the measured CBR on this carrier is lower than a (pre)configured threshold. For a UE using mode 2 resource allocation, logical channel prioritization is performed for a sidelink resource on a carrier depending on the CBR measured on the carrier and the logical channel priority, as specified in TS 38.321 [6]. For unicast, SL CA related capability is exchanged between the TX UE and RX UE, and the TX UE delivers the carrier configuration to the RX UE in PC5-RRC. For unicast, carrier selection and logical channel prioritization is performed similar to groupcast and broadcast among the carriers delivered in the carrier configuration. SL CA for unicast is not applied until the carrier configuration signalling is complete. Carrier (re)selection may be performed and a new carrier configuration is sent to the RX UE when the TX UE detects carrier failure on a specific carrier, as specified in TS 38.321 [6].

Sidelink packet duplication is supported for sidelink CA and is performed at PDCP layer. For sidelink packet duplication for transmission, a PDCP PDU is duplicated at the PDCP entity. The duplicated PDCP PDUs of the same PDCP entity are submitted to two different RLC entities and associated to two different sidelink logical channels respectively. The duplicated PDCP PDUs of the same PDCP entity are only allowed to be transmitted on different sidelink carriers. For a SL DRB, sidelink packet duplication is (pre)configured in the bearer configuration. For applicable SL SRBs, whether to use duplication is decided by the TX UE. In unicast, the TX UE sends the duplication configuration to the RX UE in PC5-RRC.

There are specified logical channel identities which apply to the sidelink logical channel used for sidelink packet duplication exclusively as specified in TS 38.321 [6].
TP2
16.9.10
Sidelink CA

Carrier aggregation (CA) in sidelink is supported for mode 2 and in V2X case only. It applies to both in coverage UEs and out of coverage UEs. Each resource pool (pre)configured for sidelink is associated to a single carrier. A UE using mode 2 resource allocation performs carrier (re)selection and may select one or more carriers used for sidelink.

The carrier(s) that can be used for transmitting data are provided by the V2X layer per QoS flow, and LCP ensures that data from a SL DRB is transmitted on a carrier for which all mapped QoS flows are allowed to use the carrier. The carrier(s) that can be used for transmitting PC5-S message are provided by the V2X layer, and LCP ensures that data from a SL SRB0/1/2 is transmitted on a carrier within the carriers indicated by the V2X layer.
For groupcast and broadcast, when the V2X layer provides multiple carriers in QoS flow to carrier mapping information to the AS, TX profile is used to indicate whether the transmission corresponding to the QoS flow is backward compatible or not. When backward compatibility is needed, the TX UE uses only the legacy carrier without PDCP duplication, or uses PDCP duplication with at least the legacy carrier.

For groupcast and broadcast, carrier selection is performed at MAC layer, depending on the CBR of the configured carriers and logical channel priority. Carrier (re)selection may be performed when resource (re)selection is triggered, or when there is no SL grant for a sidelink process on any allowed carrier, and is triggered for each sidelink process. In order to avoid frequent switching across different carriers, the UE may keep using a carrier already selected for transmission, if the measured CBR on this carrier is lower than a (pre)configured threshold. For a UE using mode 2 resource allocation, logical channel prioritization is performed for a sidelink resource on a carrier depending on the CBR measured on the carrier and the logical channel priority, as specified in TS 38.321 [6]. For unicast, SL CA related capability is exchanged between the TX UE and RX UE, and the TX UE delivers the carrier configuration to the RX UE in PC5-RRC. For unicast, carrier selection and logical channel prioritization is performed similar to groupcast and broadcast among the carriers delivered in the carrier configuration. SL CA for unicast is not applied until the carrier configuration signalling is complete. Carrier (re)selection may be performed and a new carrier configuration is sent to the RX UE when the TX UE detects carrier failure on a specific carrier, as specified in TS 38.321 [6].

Sidelink packet duplication is supported for sidelink CA and is performed at PDCP layer. For sidelink packet duplication for transmission, a PDCP PDU is duplicated at the PDCP entity. The duplicated PDCP PDUs of the same PDCP entity are submitted to two different RLC entities and associated to two different sidelink logical channels respectively. The duplicated PDCP PDUs of the same PDCP entity are only allowed to be transmitted on different sidelink carriers. For a SL DRB, sidelink packet duplication is (pre)configured in the bearer configuration. For applicable SL SRBs, whether to use duplication is decided by the TX UE. In unicast, the TX UE sends the duplication configuration to the RX UE in PC5-RRC.

There are specified logical channel identities which apply to the sidelink logical channel used for sidelink packet duplication exclusively as specified in TS 38.321 [6].
TP3
16.9.9.4
COT Sharing

UE to UE COT sharing is supported in NR sidelink operation for SL-U. When performing SL-SSB transmission(s), a responding UE can utilize a COT shared by a COT initiating UE when the responding UE intends to transmit SL-SSB in the shared COT. When performing PSFCH transmissions, a responding UE can utilize a COT shared by a COT initiating UE when at least one of the responding UE's PSFCH transmissions is intended for the COT initiating UE.

When performing PSSCH/PSCCH transmissions, a responding UE can utilize a COT shared by a COT initiating UE when the responding UE's transmission(s) is intended for the COT initiating UE. In unicast, the destination/source ID of the responding UE's transmission should match the source/destination ID of the initiator UE's transmission for the same unicast link. In groupcast/broadcast, destination ID of the responding UE's transmission should match the initiator's destination ID. In addition, a COT initiating UE may transmit an additional pair of source/destination ID in either unicast, groupcast, or broadcast. In this case, the responding UE can utilize a COT shared by a COT initiating UE if the destination/source (for unicast) or destination (for groupcast/broadcast) of the responding UE transmission match what is carried in the additional ID(s). In all cases, a UE's transmissions in a shared COT should have SL-CAPC value that is equal to or smaller than the SL-CAPC value indicated in the COT sharing information. In order to satisfy the COT sharing requirements, a responding UE may perform an enhanced LCP procedure as specified in 38.321 [6]. When receiving multiple COT sharing indications from different COT initiators, it is up to UE implementation which shared COT is used.

When the responding UE operates in sidelink resource allocation mode 1, it can directly use the shared COT for SL transmission, and it can trigger and report SL-BSR containing the latest buffer status. 
