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1. Introduction
In RAN2#120 meeting, RAN2 agreed that;
	Support PCell on the direct path only when the UE is in multi-path operation, for both scenario 1 and scenario 2.

RAN2 confirms the following WA for Scenario 2.

Bearer identification except LCID is not needed in L2 PDU over Uu link in Scenario 2. Only 1:1 bearer mapping is supported over Uu link for the indirect path. FFS how to configure the mapping.

Without the adaptation layer over Uu link in scenario 2, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over Uu link e.g. by configuring 1:1 bearer mapping and different Uu RLC channels for relay UE local traffic and relay traffic for PDU delivery.

Do not specify adaptation layer over Uu link for scenario 2 in RAN2.

How to configure 1:1 bearer mapping and potential spec impact can be discussed in normative phase.

In principle, Mode 1 RA can be supported for the remote UE configured with multi-path in Scenario 1.

R2 confirms that split SRB can be configured with or without duplication as a baseline, for both scenarios (assuming it is supported in scenario 2 as proposed elsewhere). Further restrictions can be discussed in normative phase.

For scenario 2, non-split SRB1/2 is allowed to be configured on direct path.

Whether SRB1/2 can be configured in different path for Scenario 1 can be discussed in normative phase.

Whether non-split SRB1/2 is allowed to be configured on indirect path for scenario 2 and whether split SRB1/2 is supported for scenario 2 can be discussed in normative work.

Remote UE storing indirect path configuration (e.g., SRAP and PC5-RLC channel configurations) and resuming directly into multi-path configuration is not supported for scenario 1.

Remote UE storing indirect path configuration or not and use it to resume to MP configuration in scenario 2 is not supported.

If CSS for SI is configured within the active BWP on PCell, the remote UE can perform direct system information acquisition on PCell as currently specified in 38.331; besides, dedicated signaling can be used to deliver SIB via SRB1 configured on direct and/or indirect path as currently specified in 38.331.

Upon detection of 3GPP-defined RLF failure in one path, remote UE (configured with MP) can report path failure via the alternative available path if SRB1 is configured on the alternative path or split SRB1 is configured.

PDCP Control PDU is not duplicated.

RAN2 do not define a control plane primary path concept in the study phase; FFS if something needs to be defined in normative work, but it should be driven by functionality and technical benefits.

case B and case D are not supported for Scenario 2. 

For Scenario 2, Case E is not supported. 

For Scenario 2, whether to support Case G is discussed in normative phase, but RAN2 will not do additional work to enable it for Scenario 2 over Scenario 1.

RAN2 will downselect the solution for triggering IDLE/INACTIVE relay UE to enter CONNECTED state from:

Option 1 (SL-RLC or UP-based approach (excluding SL-RLC1)), 

Option 3 (PC5-RRC approach) 

Option 4( RRCReconfigurationComplete-based approach), 

Discovery/PC5-S-based solution can be further discussed if initiated from SA2.

Multi-path relay study phase is complete and can proceed to normative work from RAN2 perspective, for both scenarios 1 and 2.




In this paper, we discuss on this relating issue.
2. Discussion
2.1 mobility
RAN2 agreed whether the mobility scenarios is supported before RAN2#121. We list the mapping as following.
	
	Scenario 1
	Scenario 2

	A. The remote UE operating only on the direct path adds the indirect path under the same gNB
	Supported.
	Supported.

	B. The remote UE operating only on the indirect path adds the direct path under the same gNB; 
	Supported.
	Not supported.

	C. The remote UE operating in multi-path releases the indirect path.
	Supported.
	Supported.

	D. The remote UE operating in multi-path releases the direct path.
	Supported.
	Not supported.

	E. The remote UE operating in multi-path changes the direct path to a different cell of the same gNB while using the serving relay UE for the indirect path under the same gNB.
	Supported.
By (B)+(D)
	Not supported.

	F. The remote UE configured with multi-path keeps the serving relay UE for the indirect path and the serving cell of the remote UE for the direct path while the serving relay UE changes the serving cell of the relay UE under the same gNB
	Not supported.
	Not supported.

	G. The remote UE operating in multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.
	Supported. (FFS w/ or w/o service continuity.)
	If additional work to enable it for Scenario 2 over Scenario 1 is needed, not supported.


Firstly, we think RAN2 can support the case (G) by using (A+C) for scenario2. And additional effort is not needed for supporting the case (G).
Observation 1. For scenario 2, RAN2 support the case (G) by using (A+C) without additional work:
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.
And we consider whether inter-scenario mobility should be supported. If multi-path with L2 relay over non-3GPP UE-to-UE link is used for the case that 2 devices is in same housing (i.e. enhancement of throughput by using UE aggregation), RAN2 does not need to support the inter scenario mobility. And we understand that L3 relay over non-3GPP UE-to-UE link is specified by SA2. However, RAN2 confirmed that MP has a benefit of reliability (robustness). So we consider feasibility. For the case (G), we think that both of 1 to 2 and 2 to 1 can be supported if (G) of scenario 2 is supported. Because (G) of scenario 1 and 2 is feasible by using (A+C).
Observation 2. For inter-scenario mobility, the case (G) can be supported for both of 1 to 2 and 2 to 1.

Proposal 1. If (G) of scenario 2 is supported, RAN2 discuss whether the inter-scenario mobility of (G) can be supported.
2.2 protocol stack
RAN2 agreed with 

Agreements:

Proposal 1A: The relay UE is restricted to serve only one remote UE in Scenario 2.

Proposal 5A (modified): For Scenario 2, different Uu logical channels are configured for identification of data directed to/originating from the relay UE and data relayed from/to the remote UE over the Uu link of the indirect path, as in Rel-17. 
Agreements:

Proposal 3A: RAN2 assumes that in Scenario 2, without the adaptation layer over non-3GPP link, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over UE-to-UE link based on UE implementation.

Proposal 4A (modified): RAN2 does not impose a requirement for interoperability between two UEs from different vendors for scenario 2 in this release.

Proposal 1B: RAN2 understand that UE identification in L2 PDU over non-3GPP link is not in 3GPP scope in Scenario 2.

Proposal 9A (modified): Do not specify adaptation layer over UE-to-UE link for scenario 2 in RAN2.

Agreement:

Proposal 1C (modified): UE identification is not needed over Uu link in Scenario 2, if relay UE serves only one remote UE (as in Proposal 1A) and different Uu RLC channels can be assumed for the remote UE and the relay UE (as in Proposal 5A).

Working assumptions (confirmed):

Proposal 3A: Bearer identification except LCID is not needed in L2 PDU over Uu link in Scenario 2. Only 1:1 bearer mapping is supported over Uu link for the indirect path.  FFS how to configure the mapping.

Proposal 3B: Without the adaptation layer over Uu link in scenario 2, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over Uu link e.g. by configuring 1:1 bearer mapping and different Uu RLC channels for relay UE local traffic and relay traffic for PDU delivery.

Proposal 9B: Do not specify adaptation layer over Uu link for scenario 2 in RAN2.

Based on the agreements and working assumptions, RAN2 does not specify SRAP layer on both path in SL relay WI. And some candidate protocol stack are showed in post email discussion of 119-e. 
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Figure 1. Scenario 1-like UP protocol stack for scenario 2
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Figure 2. DC-like UP protocol stack for scenario 2
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Figure 3. DAPS-like UP protocol stack for scenario 2

According to above figures, the agreements and working assumptions, we can only consider on DC-like protocol stack or DAPS-like protocol stack (it shows protocol stacks for the MP split bearer). However, it is difficult to associate with remote’s PDCP and relay’s RLC directly in the current specification. And above figures shows remote’s PDCP transmit the data to relay’s RLC directly. However, actually, PDCP entity of remote UE may submit the data to non-3GPP entity and non-3GPP entity of relay UE may submit the data remote Uu RLC of relay UE. For PDCP duplication, Remote UE in DAPS-like may be difficult to perform PDCP duplication. So we suggest RAN2 considers DC-like protocol stack as a baseline.

Proposal 2. RAN2 considers DC-like protocol stack for scenario 2 of multi-path as a baseline.
For downlink, a PDCP entity of Remote UE for the RB can transfer of user/control data received from upper (RRC or SDAP) layers to lower layers. However, in scenario 2, lower layer of Remote UE’s PDCP entity is non-3GPP entity. We think non-3GPP entity should have a virtual RLC entity for the RB and the PDCP entity should transfer the data to the virtual RLC entity. For uplink, vice versa.
Observation 3. PDCP entity of Remote UE can transfer/receive the data to/from lower layers (RLC) of Remote UE.

Proposal 3. RAN2 assumes the non-3GPP of Remote UE has a virtual RLC entity for the RB and the PDCP entity of Remote UE for the RB transfers/receives the data to/from the virtual RLC entity.
For the same reasons, RAN2 should assumes that non-3GPP of Relay UE has virtual PDCP or SRAP entity. If RAN2 assumes non-3GPP of Relay has virtual SRAP, for the point of view from gNB, the protocol stack is same as scenario 1. However, RAN2 agrees the working assumption, “Do not specify adaptation layer over Uu link for scenario 2.” To align the WA, the concept of virtual PDCP entity should be considered. 
Observation 4. RLC entity of Relay UE can transfer/receive the data to/from upper layers (PDCP) of Relay UE.

Proposal 4. RAN2 assumes the non-3GPP of Relay UE has a virtual PDCP entity for the RB and the RLC entity of Relay UE for the RB transfers/receives the data to/from the virtual PDCP entity.

If RAN2 agrees with P.N and P.N, RAN2 should assume the following protocol stack (shown in Fig.4) can be used for scenario 2 as baseline.
Proposal 5. RAN2 assumes that the protocol stack shown in Fig.4 can be used for scenario 2 as baseline.
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Figure 4. Modified DC-like UP protocol stack for scenario2

For bearer mapping, RAN2 agreed to only use 1:1 mapping for scenario 2 as a working assumption. We think there are two alternatives;
Alt1. gNB provides the configuration SL-SRAP-Config-r17 to Relay UE for bearer mapping. 
The mapping sl-MappingToAddMod-r17 included in the SL-SRAP-Config-r17 is restricted to only 1:1 mapping. And Relay UE transfers/receives the data to/from right PDCP of remote UE over non-3GPP link.
Alt2. gNB uses same LCID between the RB of Remote UE and the RB of Relay UE.
We think both alternatives are feasible but prefer to Alt.2. For Alt.1, gNB has no SRAP over Uu link but provides SRAP configuration. It provides complexity to gNB. For Alt.2, the configuration shown in the table below are available.
Table 1. An example of bearer mapping using LCID(for DL-SCH and SL-SCH)
	
	LCID in Remote UE
	LCID in Relay UE

	SRB1 of Remote
	4
	4

	SRB2 of Remote
	5
	5

	DRB1 of Remote
	6
	6

	DRB2 of Remote
	7
	7

	SRB1 of Relay
	
	1

	SRB2 of Relay
	
	2

	DRB1 of Relay
	
	8

	DRB2 of Relay
	
	9


And RAN2 agreed that 

For Scenario 2, different Uu logical channels are configured for identification of data directed to/originating from the relay UE and data relayed from/to the remote UE over the Uu link of the indirect path, as in Rel-17.

So above mapping is feasible. If a split bearer is configured for the RB, different LCIDs can associate with the same RB-ID in Remote as in legacy. So RAN2 should agree that gNB configures same LCID between the RB of Remote UE and the RB of Relay UE.
Observation 5. For configuration of bearer mapping in scenario 2, RAN2 can use LCID or SRAP configuration.
Proposal 6. Forscenario2, gNB configures same LCID between the RB of Remote UE and the corresponding RB of Relay UE.
3. Conclusion

In this contribution, we made the following proposals:
For mobility scenarios, 

Observation 1. For scenario 2, RAN2 support the case (G) by using (A+C) without additional work:
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.
Observation 2. For inter-scenario mobility, the case (G) can be supported for both of 1 to 2 and 2 to 1.

Proposal 1. If (G) of scenario 2 is supported, RAN2 discuss whether the inter-scenario mobility of (G) can be supported.
For Protocol stack, 

Proposal 2. RAN2 considers DC-like protocol stack for scenario 2 of multi-path as a baseline.
Observation 3. PDCP entity of Remote UE can transfer/receive the data to/from lower layers (RLC) of Remote UE.

Proposal 3. RAN2 assumes the non-3GPP of Remote UE has a virtual RLC entity for the RB and the PDCP entity of Remote UE for the RB transfers/receives the data to/from the virtual RLC entity.

Observation 4. RLC entity of Relay UE can transfer/receive the data to/from upper layers (PDCP) of Relay UE.

Proposal 4. RAN2 assumes the non-3GPP of Relay UE has a virtual PDCP entity for the RB and the RLC entity of Relay UE for the RB transfers/receives the data to/from the virtual PDCP entity.

Proposal 5. RAN2 assumes that the protocol stack shown in Fig.4 can be used for scenario 2 as baseline.
Observation 5. For configuration of bearer mapping in scenario 2, RAN2 can use LCID or SRAP configuration.
Proposal 6. Forscenario2, gNB configures same LCID between the RB of Remote UE and the corresponding RB of Relay UE.
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