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1 Introduction
During the last meeting of study phase (RAN2#120 [1]), the following agreements for Scenario 2 have been reached:
	· 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.

· 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.

· 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.

· 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 or not and use it to resume to MP configuration in scenario 2 is not supported.

· 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 the remaining issues for the multi-path design for Scenario 2. 
2 Discussion  
2.1
Scenario 2 Case G

One of the remaining issues to be discussed in normative phase for Scenario 2 is whether case G is supported. Case G denotes the case that remote UE keeps the direct path while changing the indirect path under the same gNB. However, since the Scenario 2 assumes an “ideal” non-3GPP link between the UEs, it is very unclear why the remote UE needs changing the indirect path which is established on an “ideal” link to a relay UE. 
Based on the use cases described for UE aggregation, both the remote UE and the relay UE are virtually “tethered” in close proximity, in either wired or wireless manner. So, they will either be both in-coverage or both out-of-coverage. Therefore, UE mobility will not trigger a switch of relay. This adds more skepticism about the particular motivation for Case G for Scenario 2. 

It has also been argued that remote UE may need change indirect path (as in Case G) because it may be tethered to multiple relay UEs at the same time. We think this is a scenario not in Rel-18 work scope described in WID [2]. If this is really the only reason to justify Case G, RAN2 should postpone the generic MP case (where the total number of paths is larger than 2) and Case G altogether to Rel-19. 
Given the above consideration, we propose to not consider Case G in Scenario 2:

Proposal 1
Case G is not supported for Scenario 2.
2.2
FFS on SRB1/2 support in MP
In RAN2#119bis [3], there was a following agreement in RAN2:

For scenario 2, SRB1 and SRB2 can be configured at least on the direct path.  FFS if there are restrictions on the configuration and if they can be configured on both paths. 

And the following issues remains to be discussed in the normative phase for the SRB1/2 support in multi-path configuration:
· 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.

For MP Scenario 2, we think this is based on a very specific “UE aggregation” use case where the remote UE and relay UE are always bundled together, so there is no need to use indirect path when direct path has the same link quality and even shorter latency. So, we think for ensuring the performance of control plane signalling, only direct path and “direct + indirect” can be considered for SRB1/SRB2. 

Proposal 2
Non-split SRB1/2 is not allowed to be configured on indirect path for scenario 2 .
Proposal 3
Split SRB1/2 is supported for scenario 2.
Besides the above restriction of non-split indirect path usage for SRB1/2, we do not see any technical reason for additional restrictions. There is no reason that SRB1 and SRB2 has to be always shared the same path configurations in Scenario 2. Logically, it is OK for SRB1 to be configured in direct path only but SRB2 is configured as a split-bearer.. Therefore, we think the split SRB1/2 are also to be supported for Scenario 2.

Proposal 4
SRB1 and SRB2 can be configured differently (e.g., non-split SRB1 + split SRB2) in Scenario 2.
2.3
Uu bearer mapping w/o SRAP 

It has been agreed in RAN2#119bis 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.

In order to have an end-to-end Uu bearer mapped to a Uu relay RLC channel between gNB and relay UE, the NW need configure one dedicated RLC channel for each end-to-end radio bearer, as there is no multiplexing allowed. As a result, one LCID will be occupied for each end-to-end SRB or each end-to-end DRB. 
This configuration can be enabled by either fixed configuration (e.g., in MAC spec TS 38.321[4]) or dynamically configured by the gNB. Using fixed LCID configurations for Uu bearer mapping is quite inflexible and may waste LCID space and limit the number of SRB/DRBs allowed for relay UE’s own traffic. However, the fixed configuration does provide fast setup of indirect path as there is no need for relay UE to wait for RRCReconfiguration message from the gNB to get Uu Relay RLC channel configured.  
Consider that none of the case B,D and E is supported for Scenario 2, end-to-end SRB0 traffic won’t be transported via indirect path in Scenario 2, Only SRB1 and SRB2 and DRBs need to be mapped to Uu RLC channels. 
To strike a performance trade-off between fixed vs. dynamical configuration of Uu bearer mapping, we think the SRB1 can be considered to be fixed to an assigned LCID, so that the relay UE can immediately forward the initial Uu RRC message from the remote UE using this default Uu relay RLC channel. Mappings for other RBs (i.e., SRB2 and DRB) can be provided by gNB in dynamical dedicated RRC signalling.
Proposal 5
A default Uu relay RLC channel with fixed LCID is specified for SRB1.
Proposal 6
Bearer mapping for SRB2 and DRBs are provided in dedicated RRC signaling from gNB to relay UE.
2.4
Indirect Path addition procedure 
In MP design, Scenario 2 is a special case for UE aggregation. According to WID scope [2], it will reuse the solution for Scenario 1 as baseline, but we can still remove certain unnecessary procedures and make some tweaks, if deemed necessary. The very basic procedure for MP adding/changing/releasing is the “Indirect path addition” procedure. Once the solution for this case is finalized, other procedures can be done in a similar way. Therefore, we discuss the RRC procedure for Case A in this section.
In the study phase, RAN2 has made the following agreements:
	- RAN2 assumes that the relation between remote UE and relay UE in scenario 2 is pre-configured or static and how the relation is pre-configured or static is out of the 3GPP scope.

- RAN2 deprioritizes discussion on authorization and association mechanism between remote UE and relay UE in scenario 2.

- For UE-UE link in Scenario-2, whether/how to have failure detection is out of 3GPP scope.


Based on those agreements, we think remote UE has a fixed relay UE to be used in Scenario 2. How the remote UE and the relay UE establish this non-3GPP D2D link is out of 3GPP scope. Logically, the remote UE shall be restricted to use this preconfigured “static” relay UE, so there is no need for gNB to pick a target relay UE among multiple candidate relay UE(s), which is different from Scenario 1 case. 

Proposal 7
For Scenario 2 indirect path addition (Case A), gNB does not select target relay UE. 

Then, different from Rel-17 path switching case, the triggering of path addition procedure has to be initiated from remote UE side instead because we cannot assume gNB has a tracking history of measurements of any potential “non-3GPP” link.
Proposal 8
In Scenario 2, Remote UE w/ a single direct path should initiate an RRC request message to gNB to trigger the indirect path addition procedure.
Another simplification for Scenario 2 is to deprioritize the IDLE/INACTIVE relay UE case. This is because the IDLE/INACTIVE relay issue is only meaningful for Scenario 1 because the relay UE is chosen by gNB and remote UE has no clue about which relay UE is chosen beforehand. But for Scenario 2, the remote UE can somehow “prepare” the relay UE via non-3GPP D2D link even before the remote UE initiating the “indirect path addition” request to the gNB. In this regard, we think it is just simple for gNB to always assume the relay UE is in RRC_CONNECTED state. How remote UE triggers an IDLE/INACTIVE relay UE entering RRC_CONNECTED is out of scope of 3GPP.

Proposal 9
Only CONNECTED relay UE case is considered in indirect path addition (Case A) for Scenario 2. 
Proposal 10
How remote UE triggers an IDLE/INACTIVE relay UE entering RRC_CONNECTED in Scenario 2 is out of 3GPP scope.
Finally, we need to figure out a unique problem only existing in Scenario 2: How to report “remote UE - relay UE” relationship to the gNB so that gNB can provide relevant configuration(s) to the relay UE to make indirect path fully functional. This is also equivalent to the question: how to identify relay UE in Scenario 2. One approach can be definitely ruled out is to reuse the “Source L2 ID” which identifies a candidate relay UE based on this 24-bit sidelink Layer 2 address. For non-3GPP D2D link, using the SL-specific Src L2 ID is no longer feasible. So, we discuss two feasible options here.
In the first option, Remote UE need identify relay UE with an identifier which can be recognized by gNB. As the UE context is identified by gNB with UE’s C-RNTI, it is natural for remote UE to report its relay UE’s C-RNTI to gNB in its very first RRC message to solicit indirect path addition procedure.
The shortcoming of this approach is that the remote UE can only obtain this C-RNTI information when relay UE enters RRC_CONNECTED state. So, it takes some extra signalling and latency to reach the point that the gNB can identify the relay UE’s context, as shown in Figure 1:
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Figure 1: Option 1: remote UE reports relay UE’s C-RNTI in direct path
The second option does not need to make remote UE aware of relay UE’s identifier. Instead, the remote UE can trigger the whole procedure via a SRB1 message in the indirect path. For gNB to associate this RRC message to the correct remote UE, the remote UE will need include its C-RNTI in plain text. After this message is received by gNB via a default Uu relay RLC channel, the gNB can easily associate the relay UE context with the remote UE context (identified by remote UE C-RNTI). The procedure is depicted in the signalling flow in Figure 2:
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Figure 2: Option 2: remote UE reports it own C-RNTI via indirect path

As can be seen from Figure 2, the whole procedure is more streamlined and has less signalling overhead, when compared to Option 1. The only caveat is that the remote UE’s C-RNTI has to be kept un-ciphered, even when it is included in a SRB1 message. Of course, it is also possible to reclassify this as a SRB0 message if there is a need to support of SRB0 in Scenario 2 (e.g., for future-proof).
Proposal 11
RAN2 choose one of the following options to report “remote UE - relay UE” relationship to the gNB: 

Option 1: Remote UE obtains relay UE’s C-RNTI and include it in indirect-path-request RRC message.

Option 2:Remote UE sends the indirect-path-request RRC message via indirect path, including its own C-RNTI in plain text. 
3 Conclusion
In this contribution, we discussed the remaining issues for Scenario 2 support in SL relay multi-path work. We have the following proposal:

Proposal 1
Case G is not supported for Scenario 2.
Proposal 2
Non-split SRB1/2 is not allowed to be configured on indirect path for scenario 2 .
Proposal 3
Split SRB1/2 is supported for scenario 2.
Proposal 4
SRB1 and SRB2 can be configured differently (e.g., non-split SRB1 + split SRB2) in Scenario 2.
Proposal 5
A default Uu relay RLC channel with fixed LCID is specified for SRB1.
Proposal 6
Bearer mapping for SRB2 and DRBs are provided in dedicated RRC signaling from gNB to relay UE.
Proposal 7
For Scenario 2 indirect path addition (Case A), gNB does not select target relay UE. 

Proposal 8
In Scenario 2, Remote UE w/ a single direct path should initiate an RRC request message to gNB to trigger the indirect path addition procedure.
Proposal 9
Only CONNECTED relay UE case is considered in indirect path addition (Case A) for Scenario 2. 

Proposal 10
How remote UE triggers an IDLE/INACTIVE relay UE entering RRC_CONNECTED in Scenario 2 is out of 3GPP scope.
Proposal 11
RAN2 choose one of the following options to report “remote UE - relay UE” relationship to the gNB: 

Option 1: Remote UE obtains relay UE’s C-RNTI and include it in indirect-path-request RRC message.

Option 2:Remote UE sends the indirect-path-request RRC message via indirect path, including its own C-RNTI in plain text. 
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