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1.
Discussion
The Key Issue #5 covers two aspects:
-
Aspect #1: Policy authorization for path selection between direct Uu and indirect path via Layer 2/3 U2N Relay UE: Transmitting some service data flow via U2N Relay path if available with policy guidance.
-
Aspect#2: Multi-path Transmission: Transmitting service data flow simultaneously via direct Uu path and U2N Relay path.

For Aspect #1, there is only one solution: 
· Sol #25 mainly addresses policy aspects and is applicable for both Layer 2 and layer 3 U2N Relay. It proposes to enhance the URSP to allow the UE to be able to re-evaluate the URSP rule to determine to use direct Uu path, indirect Uu path via U2N Relay or both paths based on the availability of U2N Relay path. 
For Aspect #1, on policy authorization aspect, Sol #25 can be used for all solutions addressing Layer 3 U2N Relay without N3IWF and Layer 2 U2N Relay.

For Aspect #2, there are following solutions:
· Sol #26 only addresses Layer 2 U2N Relay aspect and mainly focuses on the high level description of multiple path transmission, which has significant RAN dependency.
· Sol #27 only addresses Layer 3 U2N Relay without N3IWF aspect and reuses existing ProSe Policy and URSP design. It requires the Remote UE to establish PDU Session via direct Uu path by evaluating ProSe Policy which was initially designed for the Remote UE to determine the RSC for Relay UE discovery purpose in Rel-17, which makes Remote UE to operate differently with Rel-17 design on PDU Session establishment over 3GPP access similar to the operations of Layer 3 U2N Relay.. 
· Sol #28 addresses both Layer 2 U2N Relay case and Layer 3 U2N Relay with/without N3IWF cases. For Layer 3 U2N Relay with N3WIF case, it relies on MA PDU session support (defined by ATSSS feature) in 5GS. For Layer 3 U2N Relay without N3IWF case, it relies on Application layer’s decision on when to set up the multi-path connectivity and how to aggregate/split the traffic on both paths. For layer 2 U2N Relay, it provides some high level description on how to support multi-path transmission, which relies on work in RAN WGs.
· Sol #29 proposes to use existing design to support multi-path transmission with several open aspects e.g. how to authorize the multi-path transmission, whether it’s applicable for Layer 2 U2N Relay.
· Sol #39 and Sol #40 only address how to support multi-path transmission for Layer 2 U2N Relay case and are quite similar, they propose to use URLLC like mechanism under a single NG-RAN node for redundant transmission, which does not require work in RAN WGs. Sol #40 relies on MR-DC transmission under one single NG-RAN node, while Sol #39 relies on dual PDU Sessions transmission under one single NG-RAN node. To support dual PDU Sessions under one single NG-RAN node as proposed in Sol #39, multi-path authorization indication in URSP would be required.
· Sol #41 only addresses the Layer 3 U2N Relay with/without N3IWF cases and the description mainly focuses on the multi-path transmission for Layer 3 U2N Relay with N3IWF case, which is similar with what Sol #28 proposed and relies on support of ATSSS feature in 5GS.
For multi-path transmission via Layer 3 U2N Relay with N3IWF, it can be achieved with URSP enhancement for multi-path authorization (e.g. proposed in Sol #25 or extending Access Type) and UE’s decision on when to select which path based on the availability of Layer 3 U2N Relay path and MA PDU session authorization policy. 
For multi-path transmission via Layer 2 U2N Relay:

· for MR-DC based mechanism (i.e. Sol #40), it mainly relies on work in RAN WGs to support multi-path transmission via Layer 2 U2N Relay UE, which doesn’t require UE policy authorization per Rel-16 URLLC work;

· For dual PDU Session based mechanism (i.e. Sol #39), from SA2 aspect, the enhancement is mainly on policy authorization for multi-path transmission (i.e. proposed in Sol#25), such kind of solution would not require work in RAN WGs. 
For multi-path transmission via Layer 3 U2N Relay without N3IWF, it can be achieved via application layer as proposed in Sol #28 and Sol #41.

On URSP enhancement aspect, an indication of U2N Relay path usage authorization is useful, which can be achieved by either defining a multi-path preference indication as proposed in Sol #25 or extending the Access Type to further indicate Layer 3 U2N Relay usage for non-3GPP access or Layer 2 U2N Relay usage for 3GPP access. The detailed design can be determined in normative phase.
Sol #27 proposes to allow the UE to establish the PDU Session over direct Uu path by evaluating the PDU parameters mapped to RSC in the ProSe Policy similar to the operations of Layer 3 U2N Relay, which would cause the Rel-18 onwards ProSe enabled UE behaves differently from Rel-17 ProSe enabled UE. Sol#27 would require further investigation at SA2#152e.
Conclusion Proposal #1: Policy authorization for multi-path transmission via direct Uu path and Layer 2/3 U2N Relay UE is needed, detailed URSP enhancement design and Registration procedure enhancement will be determined in normative phase.
Conclusion Proposal #2: Apart from the policy authorization aspect, following conclusion can be made:

· multi-path transmission via direct Uu path and Layer 3 U2N Relay UE without N3IWF can rely on application layer handling as suggested in Sol #28;

· multi-path transmission via direct Uu path and Layer 3 U2N Relay UE with N3IWF can rely on MA-PDU Session (i.e. introduced in Rel-17 ATSSS feature) as described in Sol #28 and Sol #41, no system enhancement is requireed; in normative phase, how to use the MA PDU Session to support multi-path transmission via direct Uu path and Layer 3 U2N Relay UE with N3IWF will be described for information (e.g. as described in Sol #28)
· multi-path transmission via direct Uu path and Layer 2 U2N Relay UE doesn’t require work in RAN WGs and the normative work in SA2 on how to support dual PDU Session transmission under one single NG-RAN node can be achieved by enhancing the URSP to support multi-path transmission authorization.
2.
Proposal
It is proposed to capture the following changes into TS 23.700-33.
* * * * First change * * * *

7
Overall Evaluation

Editor's note:
This clause will provide evaluation of different solutions.
7.5 Evaluation on Solutions for KI#5
The Key Issue #5 covers two aspects:

-
Aspect #1: Policy authorization for path selection between direct Uu and indirect path via Layer 2/3 U2N Relay UE: Transmitting some service data flow via U2N Relay path if available with policy guidance.
-
Aspect#2: Multi-path Transmission: Transmitting service data flow simultaneously via direct Uu path and U2N Relay path.

For Aspect #1, there is only one solution: 

· Sol #25 mainly addresses policy aspects and is applicable for both Layer 2 and layer 3 U2N Relay. It proposes to enhance the URSP to allow the UE to be able to revaluate the URSP rule to determine to use direct Uu path, indirect Uu path via U2N Relay or both paths based on the availability of U2N Relay path. 
For Aspect #1, on policy authorization aspect, Sol #25 can be used for all solutions addressing Layer 3 U2N Relay without N3IWF and Layer 2 U2N Relay.

For Aspect #2, there are following solutions:
· Sol #26 only addresses Layer 2 U2N Relay aspect and mainly focuses on the high level description of multiple path transmission, which has significant RAN dependency.

· Sol #27 only addresses Layer 3 U2N Relay without N3IWF aspect and reuses existing ProSe Policy and URSP design. When another path to be established is Uu path, the Remote UE establishes the PDU Session via direct Uu path based on the PDU session parameters associated to the RSC in ProSe Policy, which operations are similar to the Layer-3 relay UE on PDU session establishment. When another path to be established is Layer 3 U2N Relay UE without N3IWF, the Remote UE follows the legacy mechanism for Layer 3 U2N Relay UE discovery, selection and establishes the relay connection as described in clause 6.5.1 of TS23.304[X]. It requires the Remote UE to establish PDU Session via direct Uu path by evaluating ProSe Policy which was initially designed for the Remote UE to determine the RSC for Relay UE discovery purpose in Rel-17, which is similar to the operations of Layer 3 U2N Relay.
· Sol #28 addresses both Layer 2 U2N Relay case and Layer 3 U2N Relay with/without N3IWF cases. For Layer 3 U2N Relay with N3WIF case, it relies on MA PDU session support (defined by ATSSS feature) in 5GS. For Layer 3 U2N Relay without N3IWF case, it relies on Application layer’s decision on when to set up the multi-path connectivity and how to aggregate/split the traffic on both paths. For layer 2 U2N Relay, it provides some high level description on how to support multi-path transmission, which relies on work in RAN WGs.
· Sol #29 proposes to use existing design to support multi-path transmission with several open aspects e.g. how to authorize the multi-path transmission, whether it’s applicable for Layer 2 U2N Relay.

· Sol #39 and Sol #40 only address how to support multi-path transmission for Layer 2 U2N Relay case and are quite similar, they propose to use URLLC like mechanism under a single NG-RAN node for redundant transmission, which does not require work in RAN WGs. Sol #40 relies on MR-DC transmission under one single NG-RAN node, while Sol #39 relies on dual PDU Sessions transmission under one single NG-RAN node. To support dual PDU Sessions under one single NG-RAN node as proposed in Sol #39, multi-path authorization indication in URSP would be required.

·  Solution #41 meets the requirement of end to end redundant communication by supporting redundency handling at a single NG-RAN node when receving the path identications from 5GC, in case of Layer 3 U2N Relay with/without N3IWF. Its method has RAN impact then confirmation and decision from RAN group is needed. AS a comparion Sol #39 and 40 support redundency handling at a single NG-RAN node using URLLC like mechanism in case of Layer 2 U2N Relay. For case of Layer 3 U2N Relay with N3IWF case, Sol #41 propose to use ATSSS feature which is similar with what Sol #28 proposed, with the diference that Sol #41 focus on redundency communication using the feature defined in R18 ATSSS_Ph3.


For multi-path transmission via Layer 2 U2N Relay:

· for MR-DC based mechanism (e.g. Sol#26, Sol #40), it mainly relies on work in RAN WGs to support multi-path transmission via Layer 2 U2N Relay UE, with the difference being that Sol#26 has no normative work is required for SA2, whereas Sol#40 does;
· for dual PDU Session based mechanism (i.e. Sol #39), from SA2 aspect, the enhancement is mainly on policy authorization for multi-path transmission (i.e. proposed in Sol#25), such kind of solution would not require work in RAN WGs. 
For multi-path transmission via Layer 3 U2N Relay without N3IWF, it can be achieved via application layer as proposed in Sol #28 and Sol #41.



8
Conclusions

Editor's note:
This clause will list conclusions that have been agreed during the course of the study item activities.

8.5 Key Issue#5 Support of multi-path transmission for UE-to-Network Relay
Conclusion for KI#5:

· Policy authorization for multi-path transmission via direct Uu path and Layer 3 U2N Relay UE may be needed, detailed URSP enhancement design and potential Registration procedure enhancement (e.g. in Sol #25) will be determined in normative phase.
· Multi-path transmission via direct Uu path and Layer 3 U2N Relay UE without N3IWF can rely on application layer handling as suggested in Sol #28;

· Multi-path transmission via direct Uu path and Layer 3 U2N Relay UE with N3IWF can rely on MA-PDU Session (i.e. introduced in Rel-17 ATSSS feature and R18 ATSSS_Ph3 feature for redundancy & duplication) as described in Sol #28 and Sol #41, no system enhancement is required; in normative phase, how to use the MA PDU Session to support multi-path transmission via direct Uu path and Layer 3 U2N Relay UE with N3IWF will be described for information (e.g. as described in Sol #28 and Sol #41)
· For Multi-path transmission via direct Uu path and Layer 3 U2N Relay UE without N3IWF, Remote UE determination of the Multipath establishment based on the legacy design of URSP and ProSe policy in TS 23.304[X] (See Sol#27) will be defined in normative phase. After legacy URSP evaluation, if the first path is Layer-3 relay without N3IWF, when to establish the Uu path, the Remote UE initiates the PDU Session establishment via direct Uu path based on the PDU session parameters associated to the RSC in ProSe Policy. If the first path is direct Uu path and there is corresponding ProSe policy configured for Layer-3 relay without N3IWF, the Remote UE uses the legacy configured ProSe policy for Layer 3 U2N Relay UE discovery, selection and relay connection establishment as described in clause 6.5.1 of TS23.304 [X].
· For the redundancy handing under NG-RAN in case of Multi-path transmission via direct Uu path and Layer 3 U2N Relay UE, it is up to RAN decision on whether and how to identify the paired PDU session belonging to different Relay UE and Remote UE, before conclusion and normative work in SA2.
· For multi-path transmission via direct Uu path and Layer 2 U2N Relay UE:

· MR-DC based solution (i.e. Sol #26) may require work in RAN WGs, no normative work is required for SA2.
· Dual PDU Session transmission (i.e. Sol #39) under one single NG-RAN node can be achieved by enhancing the URSP to support multi-path transmission authorization.
NOTE:
Multi-path transmission via direct Uu path and Layer 2 U2N Relay depends on RAN WGs and alignment work can be made by SA2 based on the progress and outcome in RAN WGs.
· 
· 
* * * * End of changes * * * *
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�No need for URSP enhancement for L3 relay with N3iWF, legacy Prose policy for L3 relay with N3IWF and legacy MA PDU session policy can work. 


�No need, because:


L3 relay with N3IWF rely on MA pDU session;


L3 relay without N3IWF relay on application layer


L2 rely relies on RAN design
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