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1. Introduction

SA2 received an LS from RAN2 (S2-220xxxx/R2-2201780) asking SA2 to confirm the assumption that the discovery and data are ALWAYS associated to different destination L2 IDs for a particular UE, and further confirm this assumption is valid for both relay and non-relay discovery, and valid for both model A and model B discovery cases. Following are its agreements:
Agreements:

Proposal 2.1: [17/19] RAN2 assumes that discovery and data transmitted by a UE cannot be multiplexed into the same TB because they are always associated to different destination L2 IDs.  RAN2 sends this assumption in an LS to SA2.

For that, this discussion tries to give out some analysis for helping SA2 determine whether the above assumption can be confirmed and the potential way forward for SA2 to confirm the above assumption if needed.
2. Discussion

2.1 Destination layer-2 ID determination
So far, the destination layer-2 ID determination mainly has the following two ways:
1) Based on provisioning and configuration e.g. in clause 5.1 of TS23.304

The UE is configured with the default destination L2 IDs for sending/ receiving initial signalling including discovery message and communication message. The default destination L2 ID may have the mapping relationship with the service ID/type or RSC. When to use a particular service or RSC, the corresponding DST L2 ID will be determined based on the configured mapping.
2) Based on the source layer-2 ID of peer UE
After receiving the signalling, the UE will take the source layer-2 ID of peer UE as DST L2 ID for the response. This way is not always for initial signalling, and usually occurs during the signalling interaction.
2.2 Source layer-2 ID determination
Source Layer-2 IDs are always self-assigned by the UE originating the corresponding layer-2 frames. So far there is no any limitation or impacts for UE to self-assign the source layer-2 ID.
2.3 Analysis for using the L2 ID
For the currently DST L2 ID using, it only specifies that the default DST L2 IDs for discovery and date are different as defined in clause 5.1.2.1 of TS23.304:

NOTE 4:
The values provisioned for the Destination Layer-2 ID(s) for 5G ProSe Direct Discovery, for Destination Layer-2 ID(s) for 5G ProSe Direct Communication, defined in clause 5.1.3.1 and for Destination Layer-2 ID(s) for 5G ProSe UE-to-Network Relay Discovery defined in clause 5.1.4.1, are different from each other.

This principle is only applied to the initial message, and so far there is not any limitation to the non-initial message to use the DST L2 ID for the sending UE, and it also has no any limitation to enforce the UE that shall not use the default DST L2 ID as the source L2 ID. If that is allowed to happen, the L2 ID for data and discovery has possibility of confliction. To be more specific, the following is some cases to describe this confliction.

2.3.1 Model A discovery
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The above case can be applied to model A direct discovery and relay discovery. The light part in the bracket is source L2 ID and the right part is the destination L2 ID.
Due to self-assigning the source L2 ID and no limitation for the source L2 ID selection, it has the possibility the UE-2/Remote UE self-assigns a L2 ID that is same as the L2 ID#B(default DST L2 ID for discovery message) and take it as the source L2 ID of the direct communication request. If that is, the L2 ID confliction will occur to the UE-1/Relay UE and next the data and discovery will be transmitted with the same DST L2ID.
Observation 1: In model A discovery, it has the potential possibility that the data and discovery will be transmitted with the same DST L2ID if the peer UE use the default DST L2 for discovery as the Source L2 ID for data(including PC5-S message) .

2.3.2 Model B discovery with only one peer UE
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The above case can be applied to model B direct discovery and relay discovery. The light part in the bracket is source L2 ID and the right part is the destination L2 ID.
For the above case, if the UE-/Relay UE self-assigns a L2 ID that is same as the L2 ID#B(default DST L2 ID for discovery message) and take it as the source L2 ID of the discovery response message in step2. The L2 ID confliction will occur to the UE-2/Remote UE and next the data and discovery will be transmitted with the same DST L2 ID.
Observation 2: In model B discovery, it has the potential possibility that the data and discovery will be transmitted with the same DST L2ID if the peer UE use the default DST L2 for discovery as the Source L2 ID for data (including PC5-S message).

2.3.3 Model B discovery with multiple peer UEs
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The above case can be applied to model B direct discovery and relay discovery with multiple peer UEs. The light part in the bracket is source L2 ID and the right part is the destination L2 ID. This case has a precondition that the UE-1/Relay UE already has a PC5 connection with UE-3/Remate UE-3.
Due to self-assigning the source L2 ID and lacking of the L2 ID information about the PC5 connection between UE-1/Relay UE and UE-3/Remate UE-3, it potentially has the possibility that the UE-2/Remote UE-2 self-assigns a L2 ID that is same as the L2 ID#B used in the existing PC5 connection as specified in step0. If it is allowed to reply with a discovery response message to UE-2/Remote UE-2 as specified in step 2, from the UE-1/ Relay UE perspective, the data and discovery will be transmitted with a same DST L2 ID(L2#ID B).
Observation 3: In model B discovery, it has the potential possibility that the data and discovery will be transmitted with the same DST L2 ID if multiple peer UEs are using the same source L2 ID for data and discovery.

2.3 Potential changes to satisfy the RAN2 assumption
From the above descriptions and analysis, it can be seen there indeed is the case where the Data and Discovery use the same DST L2 ID for a particular UE although these cases have very low possibility. But it is not hard to avoid this thing occurring from SA2 perspective with some additional specification changes. Following are some analysis and potential proposals to confirm the RAN2 assumption.
For the observation 1 and 2, the same DST L2 ID has possibility to be used for data and discovery which is caused by the UE using the default L2 ID. Thus to avoid this case occurring, it suggests to take the following change:
Change 1: The UE shall not use the default DST L2 ID provisioned to UE as the Source L2 ID for the data and discovery transmission.

For the observation 3, the same DST L2 ID has possibility to be used for data and discovery which is raised by that different UEs are using same source L2 ID for data and discovery transmission. Thus to avoid this case occurring, it suggests to take the following change:

Change 2: If UE detects the same DST L2 ID to be used for data and discovery transmission, the UE is recommended not to response for the discovery.

2.4 Proposal to RAN2 assumption
Based on the above analysis and case descriptions, considering it indeed has the case where the Data and Discovery use the same DST L2 ID for a particular UE although, so the assumption from RAN2 can not be confirmed by SA2 if SA2 has no plan to avoid the above cases occurring.

If that is, the following (Option A) is a drafted response to RAN2’s assumption which can be taken as reference or further discussed:
Proposal 1 (Option A): SA2 can not confirm RAN2’s assumption that discovery and data are ALWAYS associated to different destination L2 IDs for a particular UE. Because so far:

· SA2 doesn't enforce the UE that the self-assigned Source L2 ID shall be different from the default DST L2 IDs for non-initial message transmission, and

· SA2 doesn't enforce the Source L2 IDs self-assigned by different peer UEs that shall be different for data and discovery (Model B discovery response).

And by the way it can ask RAN2 whether they indeed need SA2 to guarantee the DST L2 ID for data and discovery to be different. If yes, SA2 can update the specification in future work as specified in Change 1 and 2.
If SA2 tries to update the specification to confirm RAN2’s consumption, the following (Option B) is a drafted response to RAN2’s assumption, the changes can be found in S2-220xxxx based on the above change proposal 1 and 2:

Proposal 2 (Option B): Yes, SA2 confirms the assumption from RAN2 that the discovery and data are ALWAYS associated to different destination L2 IDs for a particular UE, and this assumption is valid for both relay and non-relay discovery, and valid for both model A and model B discovery cases based on the changes in the CR xxxx as attached.
3. Proposal

It is proposed to endorse the following:
Proposal 1 (Option A): SA2 can not confirm RAN2’s assumption that discovery and data are ALWAYS associated to different destination L2 IDs for a particular UE. Because so far,:

· SA2 doesn't enforce the UE that the self-assigned Source L2 ID shall be different from the default DST L2 IDs for non-initial message transmission, and

· SA2 doesn't enforce the Source L2 IDs self-assigned by different peer UEs that shall be different for data and discovery (Model B discovery response).

And by the way it can ask RAN2 whether they indeed need SA2 to guarantee the DST L2 ID for data and discovery to be different. If yes, SA2 can update the specification in future work as specified in Change 1 and 2.

Proposal 2 (Option B): Yes, SA2 confirms the assumption from RAN2 that the discovery and data are ALWAYS associated to different destination L2 IDs for a particular UE, and this assumption is valid for both relay and non-relay discovery, and valid for both model A and model B discovery cases based on the changes in the CR xxxx as attached.
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