Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]3GPP TSG-RAN WG2 Meeting #119b	 R2- 2209881
[bookmark: _GoBack]Electronic 10 – 19 May, 2022
Agenda Item:	8.9.4
Source:	Xiaomi
Title:	Discussion on multipath
Document for:	Discussion

[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In multi-path, remote UE can connect to the same gNB via both direct and indirect path. There are two scenarios according to [1]. In scenario 1, indirect path reuses U2N relay. In scenario 2, indirect path uses ideal connection. In this contribution, we discuss open issues in both scenarios and give our proposals.
Discussion
Discussion on scenario 1
In [2], several cases in scenario are supported by majority companies as following,
A.	The remote UE configured only on the direct path adds the indirect path under the same gNB; 
B.	The remote UE configured only on the indirect path adds the direct path under the same gNB; 
C.	The remote UE configured with multi-path releases the indirect path;
D.	The remote UE configured with multi-path releases the direct path;
G.	The remote UE configured with multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.
Multipath addition is supported by case A and B. One open issue related to case A is whether the relay UE in any RRC state can be added as the indirect path. In service continuity, relay UE in any RRC state can be selected as target relay. We understand similar principle can be applied for MP addition.
Proposal 1: Relay UE in any RRC state can be selected to provide the indirect path during MP addition.
Another open issue is whether to support the case E as following,
E.	The remote UE configured with multi-path changes the serving cell of the remote UE for the direct path while keeping the serving relay UE for the indirect path under the same gNB;
Compared with case G, we don’t identify any technical problem to support this case. Furthermore, it’s possible that indirect path provides control plane signalling and direct path only provides user plan data. In this use case, remote UE should be allowed to change the direct path without indirect path change. Exclusion of case E would reduce the flexibility of relying indirect path to provide the control plane signalling.
Proposal 2: Case E is supported in scenario 1,
E.	The remote UE configured with multi-path changes the serving cell of the remote UE for the direct path while keeping the serving relay UE for the indirect path under the same gNB;
Another open issue in [2] is about whether ‘primary path’ is needed. As we observed in the discussion, there are two understandings of ‘primary path’, either from user plane point of view or control plane point of view. We believe the functionality from UP and CP are both needed. But separate definitions should be used for UP and CP.
Regarding the UP functionality, the term of primary path is already defined in DC as following,
	primaryPath
Indicates the cell group ID and LCID of the primary RLC entity as specified in TS 38.323 [5], clause 5.2.1 for UL data transmission when more than one RLC entity is associated with the PDCP entity. In this version of the specification, only cell group ID corresponding to MCG is supported for SRBs, except for the split SRB2 of the IAB-MT, and, when the SCG is deactivated, for DRBs. The NW indicates cellGroup for split bearers using logical channels in different cell groups. The NW always indicates logicalChannel if CA based PDCP duplication is configured in the cell group indicated by cellGroup of this field.



Note the primary path can be used for SRB or DRB in case more than one RLC entity is associated with the PDCP entity. In multipath, it’s also possible that RLC entities on direct and indirect path are associated with the PDCP entity. Therefore, the primary path can be reused to support same functionality from UP point of view.
Proposal 3: Existing definition of primary path for split SRB/DRB can be reused in multipath.
From CP point of view, unlike DC, in multipath, the indirect and direct path may connect to the same cell. Therefore, we can’t differentiate the two paths by the connected cell ID, since both paths may connect to PCell. Even the two paths both connect to PCell, NW may only configure SRB RLC on one path. The other path is mainly used for UP data transmission. Therefore, the two paths should be differentiated for control plane. UE should trigger RRC reestablishment if the path carrying SRB fails, in case recovery via the other path is not configured or not supported by UE. To differentiate the primary path for UP, we can rephrase the term for CP in multipath, i.e. ‘anchor path’. If duplicate or split SRB is configured, SRB is transmitted on both paths. gNB should indicate which path is the anchor path to remote UE.
Proposal 4: If duplicate or split SRB is not configured, the path on which SRB RLC is configured is anchor path.
Proposal 5: If duplicate or split SRB is configured, the anchor path is indicated by gNB.
Proposal 6: UE triggers RRC reestablishment upon anchor path failure, if failure recovery via the other path is not configured.

Discussion on scenario 2
[bookmark: _Hlk115096833]In [2], it’s FFS whether following cases are supported for scenario 2,
B.	The remote UE configured only on the indirect path adds the direct path under the same gNB; 
D.	The remote UE configured with multi-path releases the direct path;
E.	The remote UE configured with multi-path changes the serving cell of the remote UE for the direct path while keeping the serving relay UE for the indirect path under the same gNB;
G.	The remote UE configured with multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.
For case B-E, we understand the solution in scenario 1 can be reused to support these cases in scenario 2. There is no technical issues. Regarding case G, it implies the relation between remote UE and relay UE can be changed, which is against with the agreement from last meeting that the relation between remote UE and relay UE is static in scenario 2. Therefore, we understand the case B-E can be supported in scenario 2. Case G is not supported.
Proposal 7: Case B-E are supported for scenario 2,
B.	The remote UE configured only on the indirect path adds the direct path under the same gNB; 
D.	The remote UE configured with multi-path releases the direct path;
E.	The remote UE configured with multi-path changes the serving cell of the remote UE for the direct path while keeping the serving relay UE for the indirect path under the same gNB;
Proposal 8: case G is not supported for scenario 2,
	G.	The remote UE configured with multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.
Although ideal connection is out of 3GPP, it’s beneficial to clarify the characteristic of ideal connection to perform evaluation and potential subsequent design. In U2N relay, remote UE and relay UE are connected by sidelink unicast, so the two UEs are supposed to be in proximity. We understand the ideal connection may be achieved by other local wireless NW or wire. Therefore, the UEs performing aggregation should also be in proximity.
Proposal 9: RAN2 to confirm the UEs aggregated by ideal connection are in proximity.
It’s important to clarify the transmission characteristic of the ideal connection, including data rate and transmission latency. We understand ideal connection should not be the bottleneck of the indirect path, which means ideal connection can at least provide comparable data rate and transmission latency as sidelink interface.
Proposal 10: RAN2 to confirm the ideal connection can at least provide comparable data rate and latency as sidelink interface.
In last meeting, RAN2 reached consensus on the benefit of multipath as following,
· Relay and direct multi-path operation (including both scenarios 1 and 2) can provide efficient path switching between direct path and indirect path
· The remote UE in multi-path operation can provide enhanced user data throughput and reliability compared to a single link
· gNB can offload the direct connection of the remote UE in congestion to indirect connection via the relay UE (e.g. at different intra/inter-frequency cells)
With proposal 8 and 9, the multipath in scenario 1 and 2 could obtain similar benefits. Furthermore, the solution in scenario 1 can be reused in scenario 2 as much as possible.
Proposal 11: RAN2 to confirm scenario 1 and 2 could obtain similar benefits and confirm following benefits for scenario 2,
· The remote UE in multi-path operation can provide enhanced user data throughput and reliability compared to a single link
· gNB can offload the direct connection of the remote UE in congestion to indirect connection via the relay UE
In [2], it’s proposed adaptation layer is supported on link between relay UE and gNB for scenario2. SRAP can be the baseline. However, it’s unclear which functionality is supported by the adaptation layer. In U2N, on the Uu interface, SRAP provides header includes bear ID and UE ID. Bear ID is used to map remote UE’s E2E bearer to relay UE’s RLC channel. UE ID is used to address the target remote UE. In scenario2, it’s not clear whether relay UE can connect to multiple remote UEs. If relay UE only connects to one remote UE, target remote UE addressing is not needed. We understand it’s more flexible if relay UE can connect to multiple remote UEs.
Proposal 12: RAN2 to discuss whether relay UE can connect to multiple remote UEs via ideal connection.

In last meeting, it’s FFS if we need to take decisions on the mapping of protocol entities in scenario 2, since ideal connection is out of 3GPP. The detailed solution of ideal connection should not be discussed in 3GPP. However, we understand the split structure on ideal connection would impact the adaptation layer design between relay UE and gNB. If adaptation layer on the second hop is supported, it should be placed at the same level as the data split layer in ideal connection. Theoretically, the split may be done at any layers. However, we understand the split should reuse existing structures as much as possible to reduce the impact. Three options are on the table,
Option 1, split is done between PDCP and RLC, similar as DC. 
Option 2, split is done at PDCP, similar as DAPS.
Option 3, split is done at IP, similar as LWIP.
In option 1, the remote UE’s E2E bearer is carried by relay UE’s Uu RLC. It’s essential for gNB and relay UE to maintain the mapping relationship between remote UE’s E2E bearer and RLC channel. Adaptation layer should be placed between PDCP and RLC on the second hop. SRAP may be reused.
In option 2, the PDCP entity of remote UE and relay UE are collocated. The bearers are one-to-one mapped. Therefore, the functionality of bearer mapping is not needed on the second hop.
In option 3, adaption layer is not needed in AS. However, a new adaptation layer may be used, similar as LWIP. Additional work may be needed in RAN3.
Proposal 13: RAN2 to discuss which split structure is assumed on ideal connection.

Conclusion
Based on the discussion in section 2, we have following proposals:
[bookmark: _In-sequence_SDU_delivery]Proposal 1: Relay UE in any RRC state can be selected to provide the indirect path during MP addition.
Proposal 2: Case E is supported in scenario 1,
E.	The remote UE configured with multi-path changes the serving cell of the remote UE for the direct path while keeping the serving relay UE for the indirect path under the same gNB;
Proposal 3: Existing definition of primary path for split SRB/DRB can be reused in multipath.
Proposal 4: If duplicate or split SRB is not configured, the path on which SRB RLC is configured is anchor path.
Proposal 5: If duplicate or split SRB is configured, the anchor path is indicated by gNB.
Proposal 6: UE triggers RRC reestablishment upon anchor path failure, if failure recovery via the other path is not configured.
Proposal 7: Case B-E are supported for scenario 2,
B.	The remote UE configured only on the indirect path adds the direct path under the same gNB; 
D.	The remote UE configured with multi-path releases the direct path;
E.	The remote UE configured with multi-path changes the serving cell of the remote UE for the direct path while keeping the serving relay UE for the indirect path under the same gNB;
Proposal 8: case G is not supported for scenario 2,
	G.	The remote UE configured with multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.
Proposal 9: RAN2 to confirm the UEs aggregated by ideal connection are in proximity.
Proposal 10: RAN2 to confirm the ideal connection at least can provide comparable data rate and latency as sidelink interface.
Proposal 11: RAN2 to confirm scenario 1 and 2 could obtain similar benefits and confirm following benefits for scenario 2,
· The remote UE in multi-path operation can provide enhanced user data throughput and reliability compared to a single link
· gNB can offload the direct connection of the remote UE in congestion to indirect connection via the relay UE
Proposal 12: RAN2 to discuss whether relay UE can connect to multiple remote UEs via ideal connection.
Proposal 13: RAN2 to discuss which split structure is assumed on ideal connection.
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