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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper will discuss the user plane procedure of multi-path relay
Discussion 
[bookmark: _Hlk146120781]Issue-1: Duplication Activation/Deactivation MAC CE
There is an Editor’s Note in the MAC Running CR for the number of RLC legs issue
	Editor’s Note: whether/ how Duplication RLC Activation/Deactivation MAC CE is used for the 2-leg/3-leg MP relay case is to be discussed. 


For the 2-leg case, it is clear that 1 is for direct path and the other is for indirect path, while the unclear thing is for the 3-leg case, i.e., whether we support CA (more than 1 leg) at direct path. The following agreement has been made during RAN2 #119 meeting,
	For a MP split bearer in scenario 1, one PDCP entity at the remote UE is configured with one direct Uu RLC channel and one indirect PC5 RLC channel.
- For upstream, a PDCP entity delivers to a Uu RLC entity and a PC5 RLC entity with SRAP entity in the remote UE side.
- For downstream, a PDCP entity receives from a Uu RLC entity and a PC5 RLC entity with SRAP entity in the remote UE side.


As shown in the above agreement, for MP split bearer, we have agreed that only one Uu RLC channel is configured for one PDCP entity, which means 3-leg case is ruled out already, and the Duplication RLC Activation/Deactivation MAC CE for 2-leg case is sufficient.
[bookmark: _Toc146879503]Not support more than 2-leg MP relay case in this release.
For the Duplication RLC Activation/Deactivation MAC CE, there is one Editor’s Note in the MAC Running CR
	Editor’s Notes: Whether and how to number the PC5 RLC entity with SRAP entity within the ascending order of Uu LCID is to be further discussed, if PC5 RLC entity is not in the primary path.


And there is also a proposal from R2-2308949
	Proposal 7.2: RAN2 discuss how the duplication is activated/deactivated to a certain RLC entity when the remote UE receives the Duplication A/D MAC CE or Duplication RLC A/D MAC CE using a single MAC entity.


For the above FFS point on Duplication RLC Activation/Deactivation MAC CE, since we only need to consider the 2-leg MP relay case, there is only one secondary RLC entity, and since it is the same as a legacy 2-leg case, so reusing the legacy field is sufficient. In legacy, when the is the number of associated RLC entities other than the primary RLC entity is two, UE ignores the value in the largest index of this field, so following the same principle, in the 2-leg MP case, i.e., the number of associated RLC entities other than the primary RLC entity is one, UE ignores the value in the largest 2 index of this field, i.e., use R0 for secondary RLC channel activation/de-activation for MP relay case.
 duplicationState
This field indicates the uplink PDCP duplication state for the associated RLC entities at the time of receiving this IE. If set to true, the PDCP duplication state is activated for the associated RLC entity. The index for the indication is determined by ascending order of logical channel ID of all RLC entities other than the primary RLC entity indicated by primaryPath in the order of MCG and SCG, as in clause 6.1.3.32 of TS 38.321 [3]. If the number of associated RLC entities other than the primary RLC entity is two, UE ignores the value in the largest index of this field. If the field is absent, the PDCP duplication states are deactivated for all associated RLC entities.
[bookmark: _Toc146879504]Reusing the legacy Duplication RLC Activation/Deactivation MAC CE for MP relay, and use R0 to indicate the only secondary RLC channel activation/de-activation as in legacy.
[bookmark: _Toc124511482][bookmark: _Toc124511483][bookmark: _Toc124511484][bookmark: _Toc124511485][bookmark: _Toc124511486][bookmark: _Toc124511502][bookmark: _Toc124511503][bookmark: _Toc124511504][bookmark: _Toc124511505][bookmark: _Toc124511506][bookmark: _Toc124511507][bookmark: _Toc124511508][bookmark: _Toc124511509][bookmark: _Toc124511510][bookmark: _Toc124511511][bookmark: _Toc124511512][bookmark: _Toc124511513][bookmark: _Toc124511514][bookmark: _Toc124511515][bookmark: _Toc124511516][bookmark: _Toc124511517][bookmark: _Toc124511518][bookmark: _Toc124511519][bookmark: _Toc124511520][bookmark: _Toc124511521][bookmark: _Toc124511522][bookmark: _Toc124511523][bookmark: _Toc124511524][bookmark: _Toc124511525][bookmark: _Toc124511526][bookmark: _Toc124511527][bookmark: _Toc124511528][bookmark: _Toc124511529][bookmark: _Toc124511530]Issue-2: BSR impact
There is a discussion on whether/how Uu/SL BSR is impacted in the MP Relay scenario, and the following Editor’s Notes are added in the MAC Running CR.
	Editor’s Notes: FFS whether the SL-BSR also reports Uu path traffic buffer.
Editor’s Note: FFS whether any change/clarificaton needed for Buffer Size report for UL data via both direct path and indirect path.


For the first Editor’s Note on whether to use SL-BSR to report Uu path traffic buffer, currently Uu BSR and SL BSR are operated independently for Uu traffic and SL traffic, and there is no clear motivation on this different UE behaviour.
[bookmark: _Toc146879505]Uu BSR and SL BSR operate independently for Uu and SL traffic as in legacy.
For the second Editor’s Note, the concern is on the data volume calculation, which includes 2 parts, i.e., the data volume at RLC layer and PDCP layer. There is no ambiguity for the data volume at RLC layer since the data has been divided into Uu/PC5 RLC already, so the only concern is for the PDCP data volume calculation.
For non-split RBs, the PDCP only associates with one RLC entity, so there is no ambiguity as well.
For split RBs, i.e., when the PDCP associates with more than one RLC entity, there is detailed mechanism in current PDCP duplication
	If the transmitting PDCP entity is associated with at least two RLC entities, when indicating the PDCP data volume to a MAC entity for BSR triggering and Buffer Size calculation (as specified in TS 38.321 [4] and TS 36.321 [12]), the transmitting PDCP entity shall:
-	if the PDCP duplication is activated for the RB:
-	indicate the PDCP data volume to the MAC entity associated with the primary RLC entity;
-	indicate the PDCP data volume excluding the PDCP Control PDU to the MAC entity associated with the RLC entity other than the primary RLC entity activated for PDCP duplication;
-	indicate the PDCP data volume as 0 to the MAC entity associated with RLC entity deactivated for PDCP duplication;
-	else (i.e. the PDCP duplication is deactivated for the RB or the RB is a DAPS bearer):
-	if the split secondary RLC entity is configured; and
-	if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the split secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
-	indicate the PDCP data volume to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the split secondary RLC entity;
-	indicate the PDCP data volume as 0 to the MAC entity associated with RLC entity other than the primary RLC entity and the split secondary RLC entity;
-	else, if the transmitting PDCP entity is associated with the DAPS bearer:
-	if the uplink data switching has not been requested:
-	indicate the PDCP data volume to the MAC entity associated with the source cell;
-	else:
-	indicate the PDCP data volume excluding the PDCP Control PDU for interspersed ROHC feedback associated with the source cell to the MAC entity associated with the target cell;
-	indicate the PDCP data volume of PDCP Control PDU for interspersed ROHC feedback associated with the source cell to the MAC entity associated with the source cell;
-	else:
-	indicate the PDCP data volume to the MAC entity associated with the primary RLC entity;
-	indicate the PDCP data volume as 0 to the MAC entity associated with the RLC entity other than the primary RLC entity.


[bookmark: _Toc146879500]The data volume calculation at PDCP is clear for split-bearer case.
[bookmark: _Toc146879506]No change is needed for the Buffer Size report for UL data via both direct path and indirect path.
Issue-3: LCH-to-Carrier mapping 
For MP relay, the two paths are of different interfaces, and as discussed in clause 2.1, no need to consider 3-leg case, so it is more like DC-duplication, i.e., no need to differentiate the mapping carriers of the two RLC channels. 
[bookmark: _Toc146879507]For scenario-1 of multi-path Relay, for PDCP duplication, RAN2 does not pursue LCH-to-carrier mapping restriction.
Conclusion
We have the following observations:
Observation 1	The data volume calculation at PDCP is clear for split-bearer case.

We have the following proposals:
Proposal 1	Not support more than 2-leg MP relay case in this release.
Proposal 2	Reusing the legacy Duplication RLC Activation/Deactivation MAC CE for MP relay, and use R0 to indicate the only secondary RLC channel activation/de-activation as in legacy.
Proposal 3	Uu BSR and SL BSR operate independently for Uu and SL traffic as in legacy.
[bookmark: _GoBack]Proposal 4	No change is needed for the Buffer Size report for UL data via both direct path and indirect path.
Proposal 5	For scenario-1 of multi-path Relay, for PDCP duplication, RAN2 does not pursue LCH-to-carrier mapping restriction.
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