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1 Introduction
In RAN2#121bis meeting, the following agreements for the multi-path relaying are made [1]:
	The concept of the ‘primary path and primary RLC entity’ is adopted for each MP split bearer configuration according to the existing definition.

In case of duplication, PDCP control PDU only transmits on the primary RLC entity same as legacy.
Non-split SRB1 and 2 over indirect path is not supported in Scenario 2.

Split SRB1 and 2 are supported in Scenario 2 and primary path of the split SRB 1 and 2 is always on direct path.

If UE-UE link failure is detected on indirect path in Scenario 2, the remote UE can report UE-UE link failure to gNB over direct path.  Details of the reporting mechanism can be further discussed.
When split SRB1 with duplication is configured, the remote UE sends the RRCReconfigurationComplete message to gNB via both paths for Scenario 1.

When one of the following conditions is met, the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 1. FFS on need for additional condition.

-
when primary RLC entity of split SRB1 is on direct path 

-
when non-split SRB1 is configured on direct path

When split SRB1 with duplication is configured, the remote UE sends the RRCReconfigurationComplete message to gNB via both paths for Scenario 2.

When one of the following conditions is met, the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 2.

-
when primary RLC entity of split SRB1 is on direct path 

-
when non-split SRB1 is configured on direct path
The bearer type configuration is provided per SRB.  It is up to network implementation whether to configure SRB1 and SRB2 with same or different bearer types (within the bearer types that are supported).

FFS if there are cases where the configuration of non-split SRBs over indirect path is useful.
In scenario 2, if both remote and relay UE are in RRC_CONNECTED, the remote UE reports relay UE’s ID to gNB for indirect path addition.  Need for reporting in the idle/inactive case can be further discussed.  FFS what ID is used.
WA: For a remote UE and relay UE in RRC_CONNECTED, the network is expected to release the multipath configuration related to this relay at the remote UE before it releases the relay UE to RRC_IDLE/RRC_INACTIVE.

A remote UE in RRC_CONNECTED, upon reception of Uu RLF indication from the relay UE, suspends transmissions on the indirect path and informs the network if SRB1 is available on the direct path and not suspended, otherwise triggers re-establishment.  FFS whether to apply the same behaviour 1) when the relay UE informs the remote UE of HO; 2) When the relay UE moves to IDLE following expiry of dataInactivityTimer, if the timer is supported for the relay UE.  This agreement does not imply any conclusion on non-split SRB1 on indirect path.

A remote UE in multipath that is released to RRC_IDLE/RRC_INACTIVE can apply legacy cell/relay selection behaviour, thus moving to single-path operation on either path according to implementation.


In this contribution, we will continue to discuss the left issues related to multi-path relaying.

2 Discussion
2.1 Scenario 2
2.1.1 Relay UE reporting

In RAN2#119 meeting, RAN2 assumed 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. It means gNB does not know the relation between remote UE and relay UE. In RAN2#121 meeting, RAN2 agreed that deprioritizes association mechanism between remote UE and relay UE from CN to RAN. It means gNB cannot know the relation between remote UE and relay UE from CN. 
In order to establish the indirect path connection in scenario 2, it is necessary for remote UE to report the associated relay UE information to gNB after relay UE successfully entering RRC_CONNECTED, which may assist the gNB to configure the multi-path relaying operation. The associated relay UE information may include relay UE ID for gNB to identify the relay UE, the relay UE ID can be C-RNTI.
Proposal 1: Remote UE should report the associated relay UE ID to gNB in scenario 2 only after the associated relay UE entered RRC connected state.
Proposal 2: The relay UE ID can be C-RNTI.
2.1.2 Mapping configuration

RAN2 agreed that no adaptation layer will be specified over Uu hop and non-3GPP hop for scenario 2. However, bearer mapping at the relay UE should be configured for data relaying and how to configure the mapping by gNB is still FFS.

In R17 U2N relay and R18 U2U relay, mapping from E2E bearer ID to egress RLC channel is configured. Similarly, the mapping from E2E bearer ID to Uu RLC channel can be configured at the relay UE. 
Proposal 3: gNB configures the mapping between E2E radio bearer of remote UE and Uu RLC channel at the relay UE.

2.2 Scenario 1
2.2.1 SRB configuration
For SRB in multi-path, RAN2 reached the following agreements for scenario 1 in SI [2] [3]. 

	For scenario 1, SRB1 and SRB2 can be configured on either the direct or the indirect path, or on both at least with duplication.  FFS if they can be configured on different paths from one another.
Whether SRB1/2 can be configured in different path for Scenario 1 can be discussed in normative phase.


Whether non-split SRB1 and SRB2 can be configured on indirect path is still under discussion. In legacy DC, SRB1 and SRB2 belongs to MCG and can only be configured on SCG for split SRB1 and SRB2. RAN2 agreed PCell is always on direct path and PCell is used for radio resource control signaling message exchange. If non-split SRB1 and SRB2 are allowed to be configured on indirect path, it conflicts with the legacy PCell concept and additional standardization workload is expected for RLM and RLF. Thus, we propose to not support non-split SRB1 and SRB2 over indirect path for scenario 1.
Proposal 4: Non-split SRB1 and SRB 2 over indirect path is not supported in Scenario 1.
2.2.2 BSR reporting for split bearer
In Rel-17 U2N relay, remote UE connects to gNB by a relay link and only mode 2 resource allocation can be supported, it selects SL resources from the resource pool configured by the gNB. 
For a multi-path remote UE, it connects to a gNB via one direct path (Uu link) and one indirect path (relay link) in scenario 1. In RAN2#120 meeting, a conclusion is reached that mode 1 resource allocation can be supported for scenario 1 as following [2]:

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


In mode 1, if there are data pending for transmission in UL, remote UE will report BSR to the gNB to request transmission resources. To request the direct path transmission resources, Remote UE reports Uu BSR to gNB by direct path, while requesting the indirect path transmission resources, Remote UE reports SL BSR to gNB by direct path.

If both Uu BSR and SL BSR are triggered, for split RB, the reported Uu and SL BSR will cause the problem of redundant reporting, since the buffer information of split RB is included in both BRS MAC CEs. In order to avoid the redundant reporting, we suggest to study an efficiently BSR reporting mechanism for multi-path relaying. For example, remote UE can only report Uu BSR or SL BSR. 
Proposal 5: If both Uu BSR and SL BSR are triggered, only one BSR can be reported.
2.3 Common part for Scenario 1 and Scenario 2

In legacy DC, a flow control mechanism is used to split data over two interfaces (paths). A threshold is configured for split DRB. When amount of the buffered data of a split DRB is smaller than the configured threshold, all data will be sent over primary path. Otherwise, data can go over primary path or secondary path by UE implementation. We think this mechanism can be reused in multi-path relay.
Proposal 6: For split DRB, introduce the data split threshold for packet split.

In NR DC, not only data split but also packet duplication at the PDCP layer is introduced. Same packet is transmitted over more than one paths, and thus reliability is improved. PDCP packet duplication may be activated or deactivated dynamically through downlink MAC CE. Specifically, legacy Duplication Activetion/Deactivetion MAC CE includes the bearer ID information and activation/deactivation state for each bearer and legacy Duplication RLC Activation/Deactivation MAC CE includes the bearer ID information, the RLC entity ID information and activation/deactivation state for each RLC entity. Thus, legacy Duplication Activetion/Deactivetion MAC CE and Duplication RLC Activation/Deactivation MAC CE can be reused in multi-path relay. Meanwhile, the packet duplication should be controlled fully by the gNB. Thus, the MAC CE should be sent by gNB via direct path.
Proposal 7: For duplication, Duplication Activetion/Deactivetion MAC CE and Duplication RLC Activation/Deactivation MAC CE over direct path to control the duplication activation/deactivation of DRBs.
3 Conclusion

In this contribution we discuss the multi-path relaying, with the following proposals:
Proposal 1: Remote UE should report the associated relay UE ID to gNB in scenario 2 only after the associated relay UE entered RRC connected state.

Proposal 2: The relay UE ID can be C-RNTI.
Proposal 3: gNB configures the mapping between E2E radio bearer of remote UE and Uu RLC channel at the relay UE.
Proposal 4: Non-split SRB1 and SRB 2 over indirect path is not supported in Scenario 1.
Proposal 5: If both Uu BSR and SL BSR are triggered, only one BSR can be reported.
Proposal 6: For split DRB, introduce the data split threshold for packet split.

Proposal 7: For duplication, Duplication Activetion/Deactivetion MAC CE and Duplication RLC Activation/Deactivation MAC CE over direct path to control the duplication activation/deactivation of DRBs.
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