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During RAN2 119bis-e meeting, some companies propose to reuse DC for multipath modelling. In this paper, we express our view on MP modelling issue.
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2.1.1	MP modelling
From last meeting, some companies propose to use DC concept for MP discussion. However, in Rel-17, a relay UE already support Uu link and PC5 link with restriction that SL BWP is always overlapped within the UL BWP, and the UE should select one of UL and SL to transmit, if it cannot transmit both at the same TTI. Now the difference from Rel-18 is that the PC5 link is to another endpoint i.e., remote UE. From Rel-17 experience, we can finish the work even without DC model for a relay UE. Now in Rel-18, the role changes, it is time for remote UE to support Uu link (to gNB) and PC5 link (to relay UE) simultaneously, in our view, we can have an aligned model for relay UE and remote UE. Besides, in DC, we need to deal with the case when PCell == PSCell, we have never considered DC within the same cell, and there would need to be some analysis to determine the spec impact.
Observation 1: A remote UE configured with multipath would have a Uu link and a PC5 link, which is same as relay UE.
Observation 2: In Rel-17, we can finish our work without DC model for relay UE.
From CP point of view, SI acquisition can from legacy direct path (Uu interface), and indirect path, which is defined in R17. For radio bearer configuration, direct/indirect path configuration, which also can be obtained via mechanism defined before R18. The missing part could be the introduction of split bearer case in MP, RAN2 should focus on this aspect. Some companies might think it would be easier to borrow the concept or terms from DC for MP, then the discussion could be easier. However, from our point of view, there is still some difference between DC and MP. From WID and agreements from last meeting, we had limited the MP scope to the case where a UE is connected to the same gNB, then, from NW point of view, there is only one RRC module, which is different from DC case, has two RRC modules for MCG and SCG. From UE point of view, there is one RRC state indeed. However, if we adopt DC model, UE will have two MAC entities for MCG and SCG. In current MP discussion, UE has only one MAC, which has Uu and PC5 functions, which is more like CA model, not DC model. If we adopt CA model, we can limit the spec impact within MAC.
Observation 3: With CA model for MP, we can limit the spec impact within MAC.

2.1.2	TAG issues
TA timer is for uplink only, we do not have timeAlignmentTimer for sdelink. If we model the indirect path of the remote UE as an SCell, extra spec effort is needed, for example: Maintenance of Uplink Time Alignment, etc.
Observation 4: Extra spec effort is needed if we use DC model for MP discussion.
Based on above analysis, we think DC might not suitable for MP discussion, if a model for MP discussion is needed, we prefer CA model for MP discussion.
Proposal 1: If a modelling for MP is needed, RAN2 to adopt CA model for MP discussion.

2.2	UP issue
One issue in MAC spec is about BSR, in legacy mechanism, UE reports BSR to gNB, and gNB gives UL grants to UE for UL transmission. In scenario 1, remote UE is IC case, UE still can report BSR to gNB, the slightly difference is that gNB can decide UL grants on direct path and/or SL grants for mode 1 to let remote UE to send data to relay UE and give UL grants to relay UE to forward data to gNB. In this case, gNB is aware of the data volume both at remote UE and relay UE side.
However, if remote UE in MP uses mode 2 transmission to relay UE or in scenario 2, the link between remote UE and relay UE is proprietary link, legacy mechanism might have some problems. For example: when remote UE already deliver some data to relay UE, the data is no longer at remote UE side, the data is at relay UE side. Therefore, the BSR reported by remote UE should be subtract the data volume already delivered to relay UE. At this moment, if relay UE suffers radio problem (e.g., RLF) to gNB. Those data already successfully received by relay UE and ack to remote UE might stuck at relay UE side. From remote UE point of view, the data sent to indirect path is already ack by relay UE. It is relay UE’s responsibility to deliver data to gNB.
There might be some mechanism to address this issue:
· One is that relay UE send back the data to remote UE, and ask remote UE to send via direct path.
· The other one is gNB send PDCP status report via direct path to remote UE to ask remote UE to send loss PDCP SDU.
Proposal 2: RAN2 to discuss the mechanism for data stuck at the intermediate node (i.e., relay UE)
2.2	CP issue
2.2.1	Add of indirect path
We already agreed that add and release of indirect path, the overall procedure to add indirect path is depicted in Figure 1:
Step 1. legacy RRC Connection Setup flow for both Relay and Remote UE
Step 2a/2b – DRB Setup for Remote UE
· One RLC bearer will be added for direct path in Remote UE.
· The servedRadioBearer will set to be concerned DRB ID.
Step 3a/3b – Add indirect path for Remote UE
· It is still FFS how to add indirect path for remote UE
· Option 1: reuse moreThanOneRLC in PDCP-Config.
· Option 2: new IE parameter
Step 4a/4b – Add RLC bearer for Relay in Relay UE
· It is FFS here how RLC bearer is added for relaying purpose. 
· The servedRadioBearer in the RLC bearer is absent as the RB ID of Remote UE is unknown in Relay UE. 
· Some indicator is added to the RLC-BearerConfig to indicate that the bearer is used for relaying.
Step 5 – The multi-path split bearer is established. UP data could send/receive in both direct and indirect path. 
NOTE 1 – The order of step 3 and step 4 is underdetermined. Those two steps could be run in parallel.


Figure 1: add of indirect path
Proposal 3: RAN2 to agree procedure to add indirect path depicted in Figure 1.
Proposal 4: RAN2 to decide which options to add indirect path for remote UE.
· Option 1: reuse moreThanOneRLC in PDCP-Config.
· Option 2: new IE parameter

2.2.2	Release of indirect path
The overall procedure to release indirect path is depicted in Figure 2:
Step 1. As in 2.2.1, setup a split bearer.
Step 2a/2b – Remote the link to the Relay RLC entity for split bearer
Step 3a/3b – Release RLC bearer for Relay UE
Step 4 – The multi-path split bearer is reconfigured to direct path bearer.
NOTE 1 – The order of step 2 and step 3 is underdetermined. Those two steps could be run in parallel.


Figure 2: release of indirect path
Proposal 5: RAN2 to agree procedure to release indirect path depicted in Figure 2.

3	Conclusion
We have the following observations and proposals:
Observation 1: A remote UE configured with multipath would have a Uu link and a PC5 link, which is same as relay UE.
Observation 2: In Rel-17, we can finish our work without DC model for relay UE.
Observation 3: With CA model for MP, we can limit the spec impact within MAC.
Observation 4: Extra spec effort is needed if we use DC model for MP discussion.
Proposal 1: If a modelling for MP is needed, RAN2 to adopt CA model for MP discussion.
Proposal 2: RAN2 to discuss the mechanism for data stuck at the intermediate node (i.e., relay UE)
Proposal 3: RAN2 to agree procedure to add indirect path depicted in Figure 1.
Proposal 4: RAN2 to decide which options to add indirect path for remote UE.
· Option 1: reuse moreThanOneRLC in PDCP-Config.
· Option 2: new IE parameter
Proposal 5: RAN2 to agree procedure to release indirect path depicted in Figure 2.
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