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1 Introduction
WID of sidelink relay enhancements (RP-221262) was agreed in RAN#96e [1]. In RAN2#119b-e discussed the adaptation layer for scenario 2 and made the following agreements:
	The relay UE is restricted to serve only one remote UE in Scenario 2.
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.

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.
RAN2 does not impose a requirement for interoperability between two UEs from different vendors for scenario 2 in this release.
RAN2 understand that UE identification in L2 PDU over non-3GPP link is not in 3GPP scope in Scenario 2.
Do not specify adaptation layer over UE-to-UE link for scenario 2 in RAN2.
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:
- Bearer identification except LCID is not needed in L2 PDU over Uu link in Scenario 2. 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.


It is agreed that adaptation layer is not need for the UE-to-UE link of scenario 2, however, whether the adaptation layer is need for the Uu link of scenario 2 has not reached a conclusion. The issue of primary path discussed intensively in the previous two meetings also has not yet reached a conclusion. 
In this contribution, we further discuss the issues of primary path and adaptation layer for multi-path relaying.
2 Discussion
2.1 Whether to introduce primary path
In the latest two meetings has discussed whether a concept of a primary path is need to introduce in multi-path. Some companies propose the concept of the primary path mainly for control plane while others address the primary RLC entity with the concept of the primary path i.e. mainly for layer 2. Majority companies think that primary path can be supported for control plane. Because introducing primary path will save efforts on many control plane issues, e.g. SI reception, RLF and Re-establishment handling and so on. All of the control plane issues, we can take existing procedure defined for DC as baseline.
However according to the legacy specification, others think the primary path and secondary path is mainly used for the data split/duplication operation in DC scenario and it is configured per RB. With the data split as an example, if the total amount of PDCP data volume and RLC data volume pending for initial transmission is smaller than ul-DataSplitThreshold, the primary path is used. Otherwise, both primary path and secondary path may be used.
In our view, the primary and secondary path similar as in DC should be introduced in multi-path consider the following two factors. One is for the safety of remote UE, the key is derived from the PCI of the primary cell in DC, if primary path and secondary path are not defined in multi-path, remote UE does not know which PCI to use to derive the key. The other is to determine the RLF in multi-path, in DC, if RLF occurs in the primary path, the UE will determine that RLF has occurred. If primary path and secondary path are not defined in multi-path, Remote UE how to determine that RLF has occurred. 
If the primary and secondary path are introduced in multi-path, in scenario 1, the direct link (i.e. Uu link) can be configured to primary path and the indirect link (i.e. relay link) can be configured to secondary path, or the indirect link can be configured to primary path and the direct link can be configured to secondary path. In scenario 2, the direct link (i.e. Uu link) is configured to primary path and the indirect link (i.e. the link of non-standardized UE-UE connection) is configured to secondary path. Moreover, whether connected mode remote UE control plane function are configured on the primary path or both the primary path and secondary path, should be considered in the SI scope. 
Proposal 1: The primary and secondary path should be introduced in multi-path relaying for scenario 1 and scenario 2.
· For scenario 1: the Uu link is configured as primary path and the relay link is configured as secondary path, or the opposite.
· For scenario 2: the Uu link is configured as primary path and the link of non-standardized UE-UE connection is configured as secondary path.
2.2 Radio protocol architecture for scenario 1
In this section, the control plane and user plane protocol stack for scenario 1 is given, as shown in Figure 1-1 and Figure 1-2. PDCP based data duplication/split can be applied to scenario 1.
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Figure 1-1 Control plane protocol stack for multi-path via relay
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Figure 1-2 User plane protocol stack for multi-path via relay
For the protocol stack of direct link between Remote UE and gNB, the Uu RRC, PDCP, RLC, MAC and PHY are terminated between Remote UE and gNB for control plane. The Uu SDAP, PDCP, RLC, MAC and PHY are terminated between Remote UE and gNB for user plane. 
According to the multi-path objectives, scenario 1 focus on L2 U2N relay. The protocol stack of L2 U2N relay can be reused to indirect link. For the protocol stack of indirect link, the SRAP sublayer is placed above the RLC sublayer for both control plane and user plane at both PC5 interface and Uu interface. The SRAP sublayer supports Remote UE identification and bearer mapping. The Uu SDAP, PDCP and RRC are terminated between Remote UE and gNB, while SRAP, RLC, MAC and PHY are terminated in each hop (i.e. the link between Remote UE and Relay UE and the link between Relay UE and the gNB).
Proposal 2: For multi-path via sidelink relay, SRAP is introduced for both control plane and user plane as shown in Figure 1-1&1-2. 
2.3 Radio protocol architecture for scenario 2
In this section, the control plane and user plane protocol stack for scenario 2 is given, as shown in Figure 2-1 and Figure 2-2. 
119b-e meeting agreed that do not specify adaptation layer over UE-to-UE link for scenario 2. For the reason that the relay UE is restricted to serve only one remote UE and UE identification in L2 PDU over non-3GPP link is not in 3GPP scope 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. Moreover, RAN2 does not impose a requirement for interoperability between two UEs from different vendors for scenario 2 in this release. 
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Figure 2-1 Control plane protocol stack for UE aggregation 
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Figure 2-2 User plane protocol stack for UE aggregation

There is also agreed that UE identification is not needed over Uu link in Scenario 2, because relay UE serves only one remote UE and different Uu RLC channels can be assumed for the remote UE and the relay UE. However, whether the adaptation layer is needed for the Uu link of scenario 2 has not reached a conclusion. We think the adaptation layer is also not needed in Uu link in scenario 2, remote UE’s RB can be configured to 1:1 mapping to relay UE’s Uu RLC channel. Mapping multiple RBs of the remote UE to one Uu RLC channel is not considered in this release.
Proposal 3: Confirm the work assumption that do not specify adaptation layer over Uu link for scenario 2 in RAN2.
3 Conclusion

In this contribution we discuss the multi-path relaying, with the following proposals:
Proposal 1: The primary and secondary path should be introduced in multi-path relaying for scenario 1 and scenario 2.

· For scenario 1: the Uu link is configured as primary path and the relay link is configured as secondary path, or the opposite.
· For scenario 2: the Uu link is configured as primary path and the link of non-standardized UE-UE connection is configured as secondary path.

Proposal 2: For multi-path via sidelink relay, SRAP is introduced for both control plane and user plane as shown in Figure 1-1&1-2.
Proposal 3: Confirm the work assumption that do not specify adaptation layer over Uu link for scenario 2 in RAN2.
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