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1 Introduction
Last RAN3 meeting further discussed the sidelink relay multi-path, and the following open issues are captured,
The DL RRC message is transmitted via the primary path. FFS on TP.
The indirect path addition procedure and signalling for Scenario 1 can be reused for Scenario 2 with the following difference:

· The ID of the relay UE should be included into the F1AP UE CONTEXT MODIFICATION REQUEST message for indirect path addition; FFS on which ID of relay UE is used in F1AP.
FFS on whether to inform the gNB-DU of whether the SRB to be setup/modified is of multi-path split SRB type.

Open issues from last meeting
In addition, the open issues that have not been totally solved from August meeting is as follows,
How to support and capture Scenario 2 in the BL CRs, e.g., stage-3 details

Continue working on path addition/release
In this contribution, we provide further discussion on leftover issues. 
2 Discussion
Last meeting has captured several open issues. Regarding the first open issue,
The DL RRC message is transmitted via the primary path. FFS on TP.
We remembered that this agreement was discussed and proposed during the offline discussion of last meeting. And at that time, actually we were discussing another open issue captured at the August meeting as follows,
Discuss which node to decide the DL RRC messages sent over split SRB is transmitted over the direct path or the indirect path.
During the offline discussion, some company commented that RAN2 has agreed that the DL RRC message is always transmitted via the primary path in both split bearer and non-split bearer case before, so there’s no need to discuss which node to decide the DL RRC message is transmitted over the direct or the indirect path. And that is the reason why RAN3 captured such a similar agreement.

However, after further checking with RAN2, it is in fact that RAN2 has not achieved similar agreement before; instead, RAN2 only agreed the following agreements in RAN2#123 meeting,
Agreements:

Confirm the following WAs:

For Scenario-1/2, MP remote UE is configured with a single cell group, i.e., MCG, for the direct path, and SL configuration, for the indirect path.

For scenario 1, primary path of the split SRB1 and SRB2 is always configured on direct path. And UE switches the primary path to the indirect path for reporting after direct path failure, and this switching is limited to the case where duplication is not configured as in legacy.

For Scenario 2, leave it to relay and remote UE implementation on how to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment procedure.

For scenario 1, non-split SRB on the indirect path is not supported.
In our understanding, the above RAN2 agreement is not enough to lead to a conclusion that the DL RRC message is always sent over the direct path/primary path; on the contrary, the legacy dual connectivity case never restrict the DL RRC messages to be transmitted over the primary path, and in legacy it is always up to the gNB-CU’s implementation to decide which path a specific DL RRC message is transmitted over.
Observation 1: RAN2 agreement is not enough to lead to a conclusion that the DL RRC message is always sent over the primary path.

Observation 2: In DC, when one DL RRC message is generated and to be transmitted, it is always up to the gNB-CU’s implementation to decide which path is used to transmit this DL RRC message.
Proposal 1: RAN3 is kindly asked to revisit the following agreement: The DL RRC message is transmitted via the primary path.
If we decide to revisit the current agreement, then the open issue as follows should still be investigated,
Discuss which node to decide the DL RRC messages sent over split SRB is transmitted over the direct path or the indirect path.
In our understanding, the DL RRC message sent over two paths is different from the DL data case. For DL data case, two tunnels are established for both the direct path and the indirect path, and the CU can decide whether to send the DL data to the direct path or the indirect path by sending the DL data to the corresponding tunnel. While for the DL RRC message, since there’s only one SCTP connection is established, for intra-DU case, i.e. both the direct path and the indirect path are under the same DU, after the reception of the DL RRC message, the gNB-DU has no clue on whether to send the DL RRC message by the direct path or the indirect path. Therefore, how to solve such issue needs to be further discussed.

Basically there are two options on the table,

· Option 1: The gNB-CU decides which path the DL RRC message is transmitted over, and indicates the path (indirect or direct) related information in the DL RRC MESSAGE TRANSFER message.

· Option 2: The gNB-DU decides which path the DL RRC message is transmitted over.
Option 2 does not have spec impact, but it should be noted that the measurement report is sent to the gNB-CU so the gNB-CU has the full knowledge on which path has the better channel quality, and the gNB-DU can only make decisions blindly. In addition, the DL RRC message is more essential than DL data so that the DL RRC messages are prioritized to be transmitted; therefore, it may not be quite acceptable for the DL RRC message to be transmitted over a sub-optimal path. As a result, we prefer Option1.

If we follow Option 1, then an indication is needed to be included in DL RRC MESSAGE TRANSFER message to indicate which path to send the DL RRC message.
Proposal 2: If the current agreement is reverted, then gNB-CU decides the DL RRC messages sent over split SRB is transmitted over the direct path or the indirect path.

Proposal 3: If P2 can be agreed, then an indication is needed to be included in DL RRC MESSAGE TRANSFER message to indicate which path the send the DL RRC message.
Of course it is also possible that we still follow the current agreement as a way forward; however, the current agreement seems too strong, because the duplication could also be supported for split SRB. It is unnecessary to restrict the DL RRC message to be transmitted via the primary path in case of duplication. So we need to further update the current agreement by investigating case by case.
Case 1: For non-split SRB, since only the direct path supports non-split SRB, the DL RRC message is always transmitted via the primary path.

Case 2: For split SRB with duplication, the DL RRC message is always transmitted via both path.
Case 3: For split SRB without duplication, the DL RRC message is transmitted via the primary path.
Proposal 4: If we still follow the intention of the current agreement, then the current agreement should be reworded as: The DL RRC message is transmitted via the primary path for non-split SRB as well as split SRB without duplication. The DL RRC message is transmitted via both paths for split SRB with duplication.
For the next open issue,
The indirect path addition procedure and signalling for Scenario 1 can be reused for Scenario 2 with the following difference:

· The ID of the relay UE should be included into the F1AP UE CONTEXT MODIFICATION REQUEST message for indirect path addition; FFS on which ID of relay UE is used in F1AP.
Currently that are three options on the table in our understanding,
Option 1: Target Relay UE ID

Option 2: C-RNTI of the relay UE

Option 3: gNB-DU UE F1AP ID
Firstly, we need to be aware of the intention of introducing the Path Addition Information IE, the intention is to let DU understand the association between the relay UE and the remote UE. So only those options which can lat DU understand the association are workable. Based on this understanding, firstly the Option 1 can be ruled out because DU is still unable to understand the association since the Target Relay UE ID may not be signaled before. In our understanding, both Option 2 and Option 3 are workable, but we use Option 3 more often when we would like to indicate a UE ID, such as what we did for Confirmed UE ID in SYSTEM INFORMATION DELIVERY COMMAND message. Therefore, Option 3 is preferred.
Observation 3: The purpose of introducing the Path Addition Information IE is to let DU understand the association between the relay UE and the remote UE.
Proposal 5: For Scenario 2, using gNB-DU UE F1AP ID as the ID of the relay UE included in N3C Indirect Path Addition.
Another topic needed to be discussed is related to the case of inter-DU indirect path addition on top of direct path. Recall that we have obtained the following call flow in 38.401 BL CR,
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Our understanding is that the gNB-DU2 should understand the association between the relay UE and the remote UE after step 4 when relay UE is in RRC connected mode, because after Step 4 the gNB-DU2 is not involved in the call flow, and after Step 10 the gNB-DU2 will transfer DL/UL data accordingly. So Step 4 is the last chance for the gNB-DU2 to understand the association.

1. In case of Scenario 1,

· In Step 3, the UE context of the relay UE is modified which contains the PC5 RLC channel to be setup list containing Remote UE local ID

· As a result, in Step 4, the Path Addition information for indirect path addition containing Relay UE ID and Remote UE Local ID should be included in the setup request message, so that the gNB-DU2 is able to understand the association of the relay UE and the remote UE based on the same Remote UE Local ID in both Step 3 and Step 4.
2. In case of Scenario 2,
· In Step 3, although the UE context of the relay UE is modified, however, the PC5 RLC channel to be setup list is not contained, so the gNB-DU2 cannot know anything about the association yet.

· In Step 4, the bearer mapping should be provided to the gNB-DU2, which is similar to Scenario 1. In Case 1, as analyzed above, the Path Addition Information should be included in the setup request message. Since different operations will be performed for different scenarios at the gNB-DU2, in order to distinguish between Scenario 1 and Scenario 2, the gNB-DU2 is better to be signalled explicitly that the bearer mapping is provided for Scenario 1 or Scenario 2. And it is straight-forward to use the newly defined Path Addition Information IE to achieve this goal.
· As a result, in Step 4, the Path Addition information for N3C indirect path addition containing Relay UE’s gNB-DU UE F1AP ID should be included in the setup request message.

Based on the above analysis, we believe it is needed to add Path Addition Information IE also in the UE CONTEXT SETUP REQUEST message.
Proposal 6: Add Path Addition Information IE in the UE CONTEXT SETUP REQUEST message.
The last bullet is about the intra-DU indirect path release, note that we agreed the following agreement last meeting,

For the indirect path release,

· In intra-DU case, since both paths are connected to same gNB-DU, the UE CONTEXT MODIFCATION REQUEST message can be used to release the indirect path related configuration;

· In inter-DU case, the gNB-CU initiates the UE Context Release procedure towards the gNB-DU associated with the indirect path.
According to the agreement, for intra-DU case, the UE CONTEXT MODIFICATION REQUEST message is used for indirect path release. Now the question is, what is the stg3 details.
There are potentially two options on the table,

Option 1: Implicit approach. The UE CONTEXT MODIFICATION REQUEST message contains all the information to release the indirect path related configuration by using the existing IEs (e.g. PC5 RLC Channel to Be Released List), which has no additional spec impact.

Option 2: Explicit approach. The UE CONTEXT MODIFICATION REQUEST message contains an indirect path release indicator without including those mapped DRBs/PC5 RLC Channels to be released.
Compared to Option 1, Option 2 is more overhead saving, i.e. we only need a simple indicator to release all the configurations related to the indirect path. In addition, Option 2 can additionally save the UE Context Modify procedure of the Relay UE, i.e. the indirect path release indicator can also enable the gNB-DU to additionally release the stored relay UE context related to this indirect path. So Option 2 is preferred.
Proposal 7: An indirect path release indicator is introduced in the UE CONTEXT MODIFICATION REQUEST message, for intra-DU indirect path release.

Proposal 8: Agree the TP to BL CR 38.473 in R3-237635.
3. Conclusion

Based on the above, we have the following observations and proposals
Observation 1: RAN2 agreement is not enough to lead to a conclusion that the DL RRC message is always sent over the primary path.

Observation 2: In DC, when one DL RRC message is generated and to be transmitted, it is always up to the gNB-CU’s implementation to decide which path is used to transmit this DL RRC message.
Proposal 1: RAN3 is kindly asked to revisit the following agreement: The DL RRC message is transmitted via the primary path.
Proposal 2: If the current agreement is reverted, then gNB-CU decides the DL RRC messages sent over split SRB is transmitted over the direct path or the indirect path.

Proposal 3: If P2 can be agreed, then an indication is needed to be included in DL RRC MESSAGE TRANSFER message to indicate which path the send the DL RRC message.
Proposal 4: If we still follow the intention of the current agreement, then the current agreement should be reworded as: The DL RRC message is transmitted via the primary path for non-split SRB as well as split SRB without duplication. The DL RRC message is transmitted via both paths for split SRB with duplication.
Observation 3: The purpose of introducing the Path Addition Information IE is to let DU understand the association between the relay UE and the remote UE.
Proposal 5: For Scenario 2, using gNB-DU UE F1AP ID as the ID of the relay UE included in N3C Indirect Path Addition.
Proposal 6: Add Path Addition Information IE in the UE CONTEXT SETUP REQUEST message.
Proposal 7: An indirect path release indicator is introduced in the UE CONTEXT MODIFICATION REQUEST message, for intra-DU indirect path release.

Proposal 8: Agree the TP to BL CR 38.473 in R3-237635.
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