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Abstract of the contribution: This paper discusses the LS from RAN2 on carrier mapping for unicast SL CA (S2-2306317/R2-2304236).
1.
Discussion
RAN2 sent SA2 the LS on carrier mapping for unicast SL CA (S2-2306317/R2-2304236) to ask the following questions.
	RAN2 also discussed NR unicast SL CA. Based on the observation, as section 6.1.2.12 of TS 24.587-v18.0.0 has captured, that V2X layer can be provisioned with service to frequency mapping for unicast, RAN2 assumes that it is applicable to PC5 unicast SL CA after the link has been established. However, RAN2 also identified below 2 questions to ask for SA2’s input:

· 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?

· 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?


Our understanding is that Q1 is related to "during unicast link establishment procedure" while Q2 is related to "after unicast link is established".
1.1
Question 1
During unicast link establishment procedure, currently the frequencies mapped to V2X service type(s) triggering the unicast link establishment are not provided from the V2X layer to the AS layer.

Therefore, during unicast link establishment procedure the V2X layer needs to provide one or more radio frequencies mapped to the V2X service type(s) for the unicast link establishment when providing PC5-S message to the AS layer.

Regarding the issue about L2 ID change raised in Question 1, DST L2 ID can be changed in unicast link establishment procedure from this to this as described in TS 24.587.
	6.1.2.2.2
PC5 unicast link establishment procedure initiation by initiating UE

...
After the DIRECT LINK ESTABLISHMENT REQUEST message is generated, the initiating UE shall pass this message to the lower layers for transmission along with:

a)
the initiating UE’s layer-2 ID for unicast communication and the destination layer-2 ID used for unicast initial signalling;
b)
the NR Tx profile corresponding to the initial signalling of the PC5 unicast link establishment and that is associated with the V2X service identifier (see clause 5.2.3), if available;

...
6.1.2.6.2
PC5 unicast link authentication procedure initiation by the initiating UE

The initiating UE shall meet one of the following pre-conditions when establishing the non-null signalling integrity protection based on the decision of the initiating UE, before initiating the PC5 unicast link authentication procedure:

a)
the target UE has initiated a PC5 unicast link establishment procedure toward the initiating UE by sending a DIRECT LINK ESTABLISHMENT REQUEST message and:

...

After the DIRECT LINK AUTHENTICATION REQUEST message is generated, the initiating UE shall pass this message to the lower layers for transmission along with the initiating UE's layer-2 ID for unicast communication and the target UE's layer-2 ID for unicast communication.

...

6.1.2.6.3
PC5 unicast link authentication procedure accepted by the target UE

Upon receipt of a DIRECT LINK AUTHENTICATION REQUEST message, if a new assigned initiating UE's layer-2 ID is included, the target UE shall replace the original initiating UE's layer-2 ID with the new assigned initiating UE's layer-2 ID for unicast communication.
...
6.1.2.7.2
PC5 unicast link security mode control procedure initiation by the initiating UE

The initiating UE shall meet the following pre-conditions before initiating the PC5 unicast link security mode control procedure:

a)
the target UE has initiated a PC5 unicast link establishment procedure toward the initiating UE by sending a DIRECT LINK ESTABLISHMENT REQUEST message and:

...

After the DIRECT LINK SECURITY MODE COMMAND message is generated, the initiating UE shall pass this message to the lower layers for transmission along with the initiating UE's layer-2 ID for unicast communication and the target UE's layer-2 ID for unicast communication, NRPIK, NRPEK if applicable, KNRP-sess ID, the selected security algorithm as specified in TS 33.536 [20]; an indication of activation of the PC5 unicast signalling security protection for the PC5 unicast link with the new security context, if applicable, and start timer T5007. The initiating UE shall not send a new DIRECT LINK SECURITY MODE COMMAND message to the same target UE while timer T5007 is running.
...

6.1.2.7.3
PC5 unicast link security mode control procedure accepted by the target UE

Upon receipt of a DIRECT LINK SECURITY MODE COMMAND message, if a new assigned initiating UE's layer-2 ID is included and if the authentication procedure has not been executed, the target UE shall replace the original initiating UE's layer-2 ID with the new assigned initiating UE's layer-2 ID for unicast communication.

...


In addition, we can think about the scenario that the UE establishes unicast link with more than one peer UEs at the same time, for example,
1)
UE-1 sends DCR with DST L2 ID set to AA related to Service#1. Here, freq#1 is mapped to Service#1.

2)
UE-1 sends DCR with DST L2 ID set to BB related to Service#2. Here, freq#2 is mapped to Service#2.

3)
UE-2 received the DCR for Service#1 assigns its L2 ID for unicast link with UE-1 (i.e. SRC L2 ID). Then, UE-2 sends UE-1 Security Mode Command with SRC L2 ID set to CC.

4)
UE-3 received the DCR for Serviec#2 assigns its L2 ID for unicast link with UE-1 (i.e. SRC L2 ID). Then, UE-3 sends UE-1 Security Mode Command with SRC L2 ID set to DD.

5)
UE-1 replies to UE-2 with Security Mode Complete with DST L2 ID set to CC. 

6)
UE-1 replies to UE-3 with Security Mode Complete with DST L2 ID set to DD.

Our understanding is that the V2X layer can manage whole transaction during unicast link establishment procedure because the V2X layer has to generate appropriate PC5-S messages destined to the peer UE by checking the contents of the received PC5-S messages from the peer UE.

On the other hand, the AS layer is not possible to correlate 1) and 5), and 2) and 6) because it is considered the AS layer operates stateless during unicast link establishment procedure.

When the unicast link is established, the V2X layer passes the PC5 Link Identifier and the PC5 unicast link related information down to the AS layer which means the AS layer can start storing and managing the unicast link related context at this point, so has no context for the unicast link yet during the unicast link is being established.
The PC5 unicast link related information includes PC5 QoS Flow(s) and one or more radio frequencies for the PC5 QoS Flow. 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)").
Observation#1: The AS layer does not store and manage the unicast link related context while the unicast link is being established which means the AS layer operates stateless to send PC5-S messages provided by the V2X layer during unicast link establishment procedure.

Observation#2: The AS layer needs to know frequency information related to PC5-S messages during unicast link establishment procedure.
Proposal#1: It is proposed that during the unicast link establishment, the V2X layer also provides one or more radio frequencies mapped to the V2X service type(s) for the Layer-2 link establishment when providing PC5-S message to the AS layer.
1.2
Question 2

TS 23.287 describes the following operations (please refer to clauses 5.4.1.1.3 and 6.3.3).

-
The AS layer maintains the unicast link related context for the lifetime of the unicast link based on the various information provided by the V2X layer, e.g. PC5 Link Identifier, source L2 ID, destination L2 ID, etc.

-
The V2X layer updates the AS layer about PC5 QoS Flow addition/modification/removal for the established 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 ensures that V2X service types associated with different radio frequencies are classified into distinct PC5 QoS Flows.
Observation#3: Based on the above operations described in TS 23.287, it is observed that the UE can ensure the modified V2X services to be transmitted only on the corresponding frequencies mapped in the V2X layer.
2.
Proposal
Based on the discussion above, it is proposed to discuss and approve the following tdocs:
1) S2-2306356: [DRAFT] Reply LS on carrier mapping for unicast SL CA
2) S2-2306357: Rel-18 TS 23.287 CR "Clarification on radio frequency information to AS layer"
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