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1.	Introduction
In this contribution, we introduce our views on unicast issues for SL-CA enhancements.
2.	Discussion
2.1 Carrier mapping for unicast SL CA
[bookmark: _GoBack]In #121bis-e meeting, RAN2 discussed carrier mapping for supporting a unicast communication in SL CA. Based on the discussion, RAN2 made the following agreement. 
	Proposal 1: Based on observation that section 6.1.2.12 of TS 24.587-v18.0.0 has captured V2X layer can be provisioned with service to frequency mapping for unicast. RAN2 assume it is applicable to PC5 unicast SL CA after link has been established. RAN2 notify SA2 this assumption and ask their input on identified questions.
Proposal 3: RAN2 ask SA2 input on 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 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, how can the UE's AS layer determine the mapping between L2 ID and frequencies?
Proposal 4: RAN2 ask SA2 input on Question 2: According to TS 24.587, PC5 unicast allows UEs to add/modify/remove V2X services/PC5 QoS flows to the same L2 ID pair. Then, given service info is invisible to AS layer, how can the UE ensure the modified V2X services to be transmitted only on the corresponding frequencies in the V2X layer?


Besides, RAN2 sent LS to SA2 to clarify RAN2's understanding of carrier mapping to unicast. So, SA2 delivered the following Response LS (i.e. R2-2307060 [2]) to RAN2's LS.
	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.
· Question 2: According to TS 24.587, PC5 unicast allows UEs to add/modify/remove V2X services/PC5 QoS flows to the same L2 ID pair. Then, given service info is invisible to AS layer, how can the UE ensure the modified V2X services to be transmitted only on the corresponding frequencies mapped in the V2X layer?
· Answer 2: Based on the following operations as described in clauses 5.4.1.1.3 and 6.3.3 of TS 23.287, it is considered that the UE can ensure the modified V2X services to be transmitted only on the corresponding frequencies mapped in the V2X layer.
i) The AS layer maintains the PC5 unicast link related context for the lifetime of the PC5 unicast link based on the various information provided by the V2X layer, e.g. PC5 Link Identifier, source L2 ID, destination L2 ID, etc.
ii) The V2X layer updates the AS layer about PC5 QoS Flow addition/modification/removal for the established PC5 unicast link. For PC5 QoS Flow addition, the V2X layer provides one or more radio frequencies associated with the added PC5 QoS Flow to the AS layer. The V2X layer can determine the radio frequencies based on the mapping of V2X service type(s) associated with the PC5 QoS Flow to V2X frequencies by using the related configuration as specified in clause 5.1.2.1 of TS 23.287 (i.e. "The mapping of V2X service types to V2X frequencies with Geographical Area(s)").
iii) The V2X layer ensures that V2X service types associated with different radio frequencies are classified into distinct PC5 QoS Flows.


That is, in summary, SA2 delivered their decision on “carrier mapping to UC services” to RAN2 as follows:
1) The V2X layer delivers the carrier frequency to be used by the AS layer for PC-S message transmission to the AS layer.
2) The V2X layer can determine the radio frequencies based on the mapping of V2X service type(s) associated with the PC5 QoS Flow to V2X frequencies. And the V2X layer sets a different radio frequency for each V2X service type. 
Referring to the discussion results of the SA2, the AS layer can perform the following behaviours in relation to “carrier mapping to UC services”.
1) The AS layer selects the carrier frequency indicated by the V2X layer as a carrier frequency for PC-5 message transmission.
2) The AS layer selects a carrier frequency mapped to a service type associated with unicast service as a carrier frequency for transmitting a unicast service data.
Observation 1. SA2 delivered their decision on “carrier mapping to UC services” to RAN2 as follows:
1) The V2X layer delivers the carrier frequency to be used by the AS layer for PC-S message transmission to the AS layer.
2) The V2X layer can determine the radio frequencies based on the mapping of V2X service type(s) associated with the PC5 QoS Flow to V2X frequencies. And the V2X layer sets a different radio frequency for each V2X service type.
Proposal 1. The AS layer selects the carrier frequency indicated by the V2X layer as a carrier frequency for PC-5 message transmission.
Proposal 2. The AS layer selects a carrier frequency mapped to a service type associated with unicast service as a carrier frequency for transmitting a unicast service data.

2.2 TX profile 
During the RAN2#122 meeting, the following agreement for SL CA issue has been reached:
	Agreement on backward compatibility issue in SL CA (for GC/BC)
· Consider a case that a V2X service which needs to be mapped into multiple carriers while there is at least one legacy UE to receive this V2X service. RAN2 further discuss whether TX profile approach can be supported.


In this paper, we introduce our view on whether TX profile approach should be supported in R18 SL-CA or not.
Firstly, according to our observation, backward compatibility is not broken when RAN2 follow the legacy rule. Legacy rule means that the V2X layer passes down carrier frequency information including at least a carrier supporting legacy R16/R17 UE to AS layer. And the R18 TX UE uses the carrier indicated by the V2X layer for transmission of the multi-carrier service, and the R18 TX UE can select a carrier at least for the R16/R17 UE to receive the data transmitted by the R18 UE.
Secondly, when it comes to the TX profile solution, we prefer supporting the TX profile to indicate whether a service is CA-compatible or non-CA-compatible. Because, if the TX profile is not supported, when the R18 UE selects the carriers, it should choose always the carrier which R16/17 UE can receive on, by default. It is not a desirable UE behaviour. If the TX profile solution is supported in SL-CA, when it comes to the CA-compatible service, the TX UE can flexibly selects the carriers among the carriers which only map to the CA-compatible service. So, in terms of the flexibility of R18 UE carrier selection, I think that the TX profile solution should be supported.
Observation 2. Intention of the TX Profile is to allow the R18 TX UE to select a carrier that can guarantee the R16/17 RX UE's CA non-compliant service data reception when it comes to the CA non-compatible service and to allow the R18 TX UE to flexibly select the carriers among the carriers which only map to the CA-compatible service when it comes to the CA compatible service.
Proposal 3. To indicate whether a service is CA-compatible service or CA-non-compatible service, TX profile can be introduced in R18 SL-CA.

2.3 DTX based RLF enhancement in SL CA enhancements
Considering SL CA enhancements, it can be prioritized to reuse the LTE CA design as much as possible, but the NR V2X CA should not be designed to cause performance degradation to the NR V2X feature. 
DTX-based RLF was introduced in NR V2X. RAN2 needs to check whether the existing DTX-based SL RLF works well in NR V2X CA environment. TX UE transmits the PSCCH/PSSCH to RX UE and the TX UE monitors the reception of PSFCH, and simultaneously can transmit PSFCH to other TX UEs that have established other unicast connections. That is, the TX UE may not be able to receive PSFCH due to prioritization between PSFCH transmission and PSFCH reception. If this problem occurs in NR V2X CA, since the TX UE cannot receive PSFCH from multiple carriers, multiple DTX is counted. This can cause the UE to quickly declare SL RLF. Therefore, RAN2 needs to check whether there are features that can cause the performance degradation of NR V2X communication when the NR V2X features are applied in NR V2X CA, as in the example.
Observation 3. Considering SL CA enhancements, it can be prioritized to reuse the LTE CA design as much as possible, but the NR V2X CA should not be designed to cause performance degradation to the NR V2X feature.
Observation 4. TX UE may not be able to receive PSFCH due to prioritization between PSFCH transmission and PSFCH reception. If this problem occurs in NR V2X CA, since the TX UE cannot receive PSFCH from multiple carriers, multiple DTX is counted. This can cause an UE to quickly declare SL RLF.
Proposal 4. RAN2 considers DTX based RLF enhancement to avoid frequent RLF declaration of a UE in SL CA enhancements.

2.4 Cancellation of triggered TX carrier (re-)selection
The UE reselects a carrier by triggering a TX carrier (re-)selection procedure when specific conditions (e.g., resource pool is reconfigured by upper layers, there is no sidelink grant associated with the Sidelink process on any carrier allowed for the STCH as indicated by upper layers, and etc) are satisfied. 
Additionally, RAN2 can discuss cases where triggered TX carrier (re-)selection is cancelled. For example, the triggered TX carrier (re-)selection procedure can be cancelled when RLF occurs, when upper layers request the release of the PC5-RRC connection, or MAC reset occurs.
Proposal 5. The triggered TX carrier (re-)selection procedure can be cancelled when RLF occurs, when upper layers request the release of the PC5-RRC connection, or MAC reset occurs.
3.	Conclusion
This contribution introduces our views on unicast issues for SL-CA enhancements, which can be summarized as follows:
Observation 1. SA2 delivered their decision on “carrier mapping to UC services” to RAN2 as follows:
1) The V2X layer delivers the carrier frequency to be used by the AS layer for PC-S message transmission to the AS layer.
2) The V2X layer can determine the radio frequencies based on the mapping of V2X service type(s) associated with the PC5 QoS Flow to V2X frequencies. And the V2X layer sets a different radio frequency for each V2X service type.
Proposal 1. The AS layer selects the carrier frequency indicated by the V2X layer as a carrier frequency for PC-5 message transmission.
Proposal 2. The AS layer selects a carrier frequency mapped to a service type associated with unicast service as a carrier frequency for transmitting a unicast service data.
Observation 2. Intention of the TX Profile is to allow the R18 TX UE to select a carrier that can guarantee the R16/17 RX UE's CA non-compliant service data reception when it comes to the CA non-compatible service and to allow the R18 TX UE to flexibly select the carriers among the carriers which only map to the CA-compatible service when it comes to the CA compatible service.
Proposal 3. To indicate whether a service is CA-compatible service or CA-non-compatible service, TX profile can be introduced in R18 SL-CA.
Observation 3. Considering SL CA enhancements, it can be prioritized to reuse the LTE CA design as much as possible, but the NR V2X CA should not be designed to cause performance degradation to the NR V2X feature.
Observation 4. TX UE may not be able to receive PSFCH due to prioritization between PSFCH transmission and PSFCH reception. If this problem occurs in NR V2X CA, since the TX UE cannot receive PSFCH from multiple carriers, multiple DTX is counted. This can cause an UE to quickly declare SL RLF.
Proposal 4. RAN2 considers DTX based RLF enhancement to avoid frequent RLF declaration of a UE in SL CA enhancements.
Proposal 5. The triggered TX carrier (re-)selection procedure can be cancelled when RLF occurs, when upper layers request the release of the PC5-RRC connection, or MAC reset occurs.
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