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1 Introduction 
A list of open issues related to the PDCP running CR has been created in [2].  In this contribution, we discuss each of these open issues.
2 Discussion
2.1 Issue 2
Issue 2 in the open issues list is as follows: 
	Issue #2
	How to configure, and whether to re-use the same ul-DataSplitThreshold as DC for multipath. (e.g., use different threshold(s) for multipath compared with DC).
	Further discussion at RAN2#124


In DC, scheduling from the network (i.e., the MCG and SCG) can control the relative amount of data for a split bearer which is sent to either path when the split bearer threshold is exceeded.  Namely, a UE can route data at PDCP to the RLC entity corresponding to the link where resources are expected to be available.  A similar assumption can be made for the remote UE in mode 1 which receives both Uu (used for the direct path) and SL (used for the indirect path) scheduling from the same cell.  However, in the case of a mode 2 remote UE, transmission is controlled only by CBR/CR limitations.  One issue which may arise from this may be a remote UE sending an excessive amount of traffic to the relay UE (e.g., if the SL conditions are favourable).  This may cause routing congestion at the relay UE, which would not only degrade the performance of the remote UE, but also other remote UEs in single/multipath with that relay.  If the UE relies entirely on the legacy DC mechanism, the ul-DataSplitThreshold would need to account for congestion at the relay. 

Observation 1:
For a mode 2 remote UE in multipath, the network would need to configure ul-DataSplitThreshold to account for congestion at the relay UE.  

This is not ideal in that it requires the network to reconfigure the ul-DataSplitThreshold each time there is a change in the relay UE situation.  However, considering the remaining time for completing release 18, a less optimal approach may be acceptable.  Extensions can then be made in future releases, especially to support inter-gNB multipath where a better solution (e.g., use of flow control) may be required.
In addition, since it is assumed that multipath and DC will not coexist in this release, the PDCP specification can re-use the same ul-DataSplitThreshold assuming that RRC will configure it to be used for DC or MP, depending on the UE.

Proposal 1:
Single ul-DataSplitThreshold, configured as in legacy DC, is re-used in MP for Rel18.  No further impact to current PDCP running CR is assumed for data transfer to a split bearer.  

2.2 Issue 3
Issue 3 (as well as subsequent issues) in the open issues list deals with how/whether information that is usually passed between PDCP layer and RLC/MAC layer in DC should be sent to the non-3GPP communication layer for multipath scenario 2.
	Issue #3
	Whether to indicate SDU discard to the non-3GPP interface is FFS.
	Further discussion at RAN2#124


In legacy, SDU discard is indicated to lower layers when the PDCP SDU was successfully delivered to the receiving entity (i.e., the network), or when the discardTimer expires.  In this way, any RLC SDU or PDU derived from the PDCP SDU can be discarded by the RLC layer to avoid unnecessary over-the-air transmissions.
For MP, PDCP discard indicated to a SL lower layer will affect the SL RLC layer at the remote UE.  However, for the N3C, whether the N3C interface at the remote UE can make use of the discard or not is outside of the scope of 3GPP.  In essence, since discard operation is specific to the 3GPP protocol stack, it should not be assumed that the N3C portion at the remote UE can use the discard indication.

Observation 1:
Since N3C is out of 3GPP scope, it should not be assumed that the discard operation can be used for the operations performed by the N3C itself.  

The remaining question is whether the discard operation can be used by the Uu RLC layer at the relay UE.  On the one hand, the discard indication is not sent to the relay UE in the SL case (scenario 1).  If we take the approach of re-using scenario 1 design for scenario 2, this discard should not be sent to the relay UE.  On the other hand, however, for the case of N3C, there may be little/no overhead associated with sending the discard to the relay UE, especially in the case of a wired interface.  Furthermore, since there is a one-to-one mapping between PDCP entity at the remote UE and Uu RLC entity at the relay UE, the discard indication sent to the relay UE can be used to achieve the same advantage of avoiding over-the-air transmissions as in legacy, however, at the relay UE.   
Observation 2:
The relay UE (i.e., Uu RLC entity) can make use of the discard indication from the remote UE to avoid unnecessary transmissions over the remote UE.  

Considering the specification impact is minimal in PDCP and RLC sublayers and that it can be considered more consistent in the specification to send the discard regardless of the type of indirect path, we think it would be best to still indicate SDU discard to the non-3GPP interface.
Proposal 2:
The remote UE PDCP can indicate SDU discard to the relay UE over the N3C.  How the indication is carried to the relay UE is outside 3GPP scope.  

2.3 Issue 4

Issue 4 deals with data volume calculation as specified in PDCP layer.
	Issue #4.
	Whether to indicate data volume calculation for MP with N3C.  Data volume calculation in PDCP specification will be updated when this issue is resolved.
	Further discussion at RAN2#124


Data volume calculation is performed by the PDCP layer for the purposes of MAC buffer status reporting.  Similar to SDU discard, the main question is whether this information can be used by the relay UE.
As with SDU discard, the calculated data volume may be sent with significantly low latency/overhead to the relay UE.  Furthermore, if scenario 2 is considered as a PDCP entity in the remote UE interfacing directly with a Uu RLC entity in the relay UE, considering the data buffered in PDCP at the remote UE as part of the buffer status of the relay UE would seem natural.

Proposal 3:
The remote UE PDCP can indicate data volume for MP to the N3C for its use by the relay UE.  

2.4 Issue 7

Issue 7 deals with duplicate PDU discard.
	Issue #7
	Whether/how to support duplicate PDU discard in multipath with N3C.
	Further discussion at RAN2#124


In our view, issue 7 and issue 3 are directly related and the same conclusion should be made for both issues.
Proposal 4:
If PDCP duplication is configured and successful delivery of a PDCP data PDU is confirmed by the AM RLC entity on the direct path, the remote UE can indicate discard of the duplicate PDCP PDU to the N3C (for use by the relay UE).  

3 Conclusion
In this contribution, the following observations were made on PDCP open issues for multipath:

Observation 1:
Since N3C is out of 3GPP scope, it should not be assumed that the discard operation can be used for the operations performed by the N3C itself.  

Observation 2:
The relay UE (i.e., Uu RLC entity) can make use of the discard indication from the remote UE to avoid unnecessary transmissions over the remote UE.  

Based on these observations, the following conclusions were made:

Proposal 1:
Single ul-DataSplitThreshold, configured as in legacy DC, is re-used in MP for Rel18.  No further impact to current PDCP running CR is assumed for data transfer to a split bearer.  

Proposal 2:
The remote UE PDCP can indicate SDU discard to the relay UE over the N3C.  How the indication is carried to the relay UE is outside 3GPP scope.  

Proposal 3:
The remote UE PDCP can indicate data volume for MP to the N3C for its use by the relay UE.  

Proposal 4:
If PDCP duplication is configured and successful delivery of a PDCP data PDU is confirmed by the AM RLC entity on the direct path, the remote UE can indicate discard of the duplicate PDCP PDU to the N3C (for use by the relay UE).  
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