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1	Introduction
RAN2 has received an LS from SA2 in [1] where it can be read that SA2 identified the solutions for the Key Issues they were studying and that FS_REAR SI has been conditionally concluded. It is further clarified that the proposed solutions meet SA1 requirements only in case some assumptions, made by SA2 and captured in section 7.0 of [2], are confirmed to be valid by RAN2. This contribution discusses those assumptions in order to provide the answer to SA2’s query. 
2	SA2 assumptions
2.1 Key Issue 1 
Following is assumed by SA2 for Key Issue 1 [2]:
For Key Issue 1 (Authentication and Authorisation for Indirect 3GPP Communication):
-	PC5 Signalling Protocol is re-used between eRemote-UE and eRelay-UE; i.e., PDCP is required over PC5;
-	The eRelay-UE's AS layer is able to differentiate packets received over PC5 from the eRemote UEs, i.e. whether it is PC5-SP, PDCP packets towards eNB for different bearers (e.g. SRBs, DRBs), and indicate such to the eNB via the Adaptation layer;
With regards to the first bullet, the PDCP layer is currently missing from the protocol stack as captured on the relevant figures in [3]. However, there is also a following note:
Editor’s Note: It is FFS whether an PDCP layer is needed between evolved ProSe Remote UE and evolved ProSe UE-to-Network Relay UE for PC5.
 The PDCP layer was removed as it was deemed not needed on top of PDCP layer extended between eRmote UE and eNB from RAN2 perspective. However, since this seems to be required for authentication and authorization purposes by higher layers, it can be clarified in the TR that the PDCP layer is needed and related figures should be updated. Since, the protocol stack of Rel-12 sidelink already supports PDCP layer, there is no more work to do with relation to this aspect.
Proposal 1: Clarify in the TR that PDCP layer is present on PC5 interface and correct the related figures presenting protocol stack accordingly. 
Second assumption can also be confirmed, since, as discussed in the SI phase, different LCIDs are used by the Relay UE to distinguish traffic from different remote UEs, belonging to different EPS bearers or associated with PC5-SP [3]:
For non-3GPP access and PC5, no additional UE identifier needs to be provided by the adaptation layer.  The evolved ProSe Remote UE is identified on the short range link by the RAT-specific Layer 2 identifier (i.e. MAC address for non-3GPP access and FFS for PC5). The evolved ProSe UE-to-Network Relay UE needs to be aware of the mapping between evolved ProSe Remote UE identities on the short range link and on Uu interface.
Editor’s Note: The details of the local identifier are left for the WI phase.

On Uu interface the Adaptation Layer is used to indicate those to the eNB [3]:
Within a Uu DRB, different evolved ProSe Remote UEs and different bearers of the evolved ProSe Remote UE are indicated by additional information included in adaptation layer header which is added to PDCP PDU. The evolved ProSe Remote UE is identified in the adaptation layer header on Uu by only local identifier (i.e. an index), which is known to at least the eNB and evolved ProSe UE-to-Network Relay UE. For identifying bearer of the evolved ProSe Remote UE, a bearer identity is indicated by additional information included in adaptation layer header.
Proposal 2: Confirm to SA2 that the assumptions made by them for Key Issue 1 can be met with relay framework studied by RAN2.
2.2 Key Issue 3
Following is assumed by SA2 for Key Issue 3 [2]:
For Key Issue 3 (Enhancements to Connection Setup between an eRemote-UE and an eRelay-UE):
-	PC5 Signalling Protocol is re-used between eRemote-UE and eRelay-UE;
-	Pending SA WG3 decision the mutual authentication and security procedures can be omitted.
PC5-SP is a protocol above AS layers. There is no reason from RAN2 perspective why it could not be reused between eRemote UE and eRelay UE.
Proposal 3: Confirm to SA2 that PC5 Signalling Protocol can be re-used between eRemote-UE and eRelay-UE from RAN2 perspective.
2.3 Key Issue 4
Following is assumed by SA2 for Key Issue 4 [2]:
-	For Key Issue 4 (EPS Bearer handling for Indirect 3GPP Communication):
-	The eRelay-UE's PC5 AS layer is able to differentiate packets from different bearers (SRBs, DRBs) from a particular eRemote-UE;
-	The adaptation layer between eRelay-UE and eNB is able to differentiate bearers (SRBs, DRBs) of a particular UE and apply QoS accordingly.
The assumptions for this Key Issue is similar to the second assumption for Key Issue 1 and the same reasoning would apply here. Applying QoS and meeting QoS targets might require some additional mechanisms, which was already indicated in an LS to SA2 from the previous meeting sent in [4]. 
Proposal 4: Confirm to SA2 that the assumptions made by them for Key Issue 4 can be met with relay framework studied by RAN2 except for QoS aspect, which would have to be addressed in the potential WI phase as indicated in previous LS to SA2 in R2-1709949.
2.4 Key Issue 5
Following is assumed by SA2 for Key Issue 5 [2]:
-	For Key Issue 5 (Service Continuity):
-	For direct to indirect UE-initiated path switch request the eNB allows HO triggered by an RRC message from the eRemote-UE.
-	For handover of eRelay-UE with eRemote-UE(s), the eNB handles the handover signalling of the eRelay-UE and eRemote-UE independently. The eNB ensures the handover signalling of the eRemote-UE is handled before the eRelay-UE signalling.
-	The eNB is able to handle measurement reports in all scenarios including when eRM-UE is out of coverage of the eNB and when the eRM-UE is under the coverage of another cell.
For path switch, two options are captured by the TR [3]:
Two options for path switch procedure between cellular link and relay link were studied by RAN2.
Option 1: eNB configures the evolved ProSe Remote UE with set of criteria and the evolved ProSe Remote UE triggers a notification to the network when the criteria are met. The eNB decides if the evolved ProSe Remote UE should switch.
Option 2: eNB configures the evolved ProSe Remote UE with set of criteria and the evolved ProSe Remote UE can decide to reselect the path on its own when the criteria are met.  After switching the path, the evolved ProSe Remote UE sends a notification/reconfiguration request message.
It is worth having a deeper look at the recommended solution from SA2 to better understand what is meant by the first assumption here [2]:
Solution 6.5.2: path switch is triggered by an RRC message from the eRemote-UE. The eRemote-UE should obtain the C-RNTI of eRelay-UE according to the selected Solution 6.2.1 for Key Issue 2. Based on the selected Solution 6.1.5 for Key Issue 1, the eNB has the eProSe authorization information so there is no need for EPC to authorize the eRemote-UE in path switch. This solution follows the Handover procedure specified in TS 23.401 [4] and has no impact on EPC.
This is also related to Key Issue 1 on authorisation where recommended solution is 6.1.5 from [2]. Looking at the solution it becomes evident that before path switch is possible the network needs to be able to authorize the UE based on the RRC message (containing NAS message) sent from remote UE to relay UE prior to path switch execution. Therefore, only option 1 listed in TR 36.746 is compatible with SA2 assumption.
Observation 1: Only option 1 of the two options studied by RAN2 for path switch is compatible with SA2 assumption for Key Issue 5.
Proposal 5: Clarify in the SI conclusions in the TR 36.746 that only the path switch according to option 1 studied by RAN2 can meet SA2 assumption and thus is recommended.
RAN2/3 studied also different group HO possibilities. For group handover response it was alrady concluded that:
“Considering the identified drawbacks and complexities, this option will not be pursued further.”
[bookmark: _Hlk494295808]Furthermore, SA2 solution requires that “the eNB handles the handover signalling of the eRelay-UE and eRemote-UE independently”. This also means that group handover command is not compatible with SA2 solution.
Observation 2: Group handover command is not compatible with SA2 solution for Key Issue 5.
Proposal 6: Clarify in the SI conclusions in the TR 36.746 that group handover command will not be further pursued as being incompatible with SA2 solution for Service Continuity.
For the third assumption for this Key Issue we do not see any concerns as it was agreed that RRC messages can be relayed by the relay UE, so they can be available in the eNB also in the cases when “eRM-UE is out of coverage of the eNB and when the eRM-UE is under the coverage of another cell”.
Proposal 7: Inform SA2 that RAN2 made required modifications in TR 36.746, which allow to confirm that the assumptions for Key Issue 5 can be met (this proposal relevant only if proposals 5 and 6 are agreed).
2.5 Key Issue 6
Following is assumed by SA2 for Key Issue 6 [2]:
-	For Key Issue 6 (Idle Mode Operation):
-	The DRX feature on PC5 is used to forward Uu paging messages
-	Forwarding of relevant SIB information and synchronization signals are used by the eRemote-UE in idle mode.
-	Paging messages forwarded on PC5 is performed after but in conjunction with the eRemote-UE PO on Uu.
Another point mentioned in SA2 LS, related to this Key Issue, is on Paging solution, which is preferred from their side:
With respect to the request for action from RAN2 in LS S2-175323/R2-1703967, SA2 has studied the issue and concluded, as of Key Issue 6 above, that Option 2 is preferred over Option 3 due to less system impact.

As for the assumptions themselves, we fail to see how they relate to Key Issue 6 in SA2. For Key Issue 6 the solution where relay UE monitors additionally POs of the remote UEs was chosen by SA2 (solution 6.2.2 in [2]). After analysing this solution it is unclear to us why these assumptions need to be met in order to support it. DRX or SIB forwarding is not even mentioned for this solution. What we would propose to do in that case is to clarify that, in case WI is agreed, RAN2 intends to support paging relaying solution based on option 2 and that it is compatible with solution 6.2.2 as chosen by SA2 for Key Issue 6.
Proposal 8: Clarify in the SI conclusions in the TR 36.746 that for Paging relaying Option 2 is recommended due to less system impact and being compatible with SA2 solution for Idle Mode Operation. RAN2 may ask for further clarification why SA2 made the assumptions for Key Issue 6 as they seem unrelated from RAN2 point of view.
2.6 Key Issue 7
Following is assumed by SA2 for Key Issue 7 [2]:
For Key Issue 7 (Support for Emergency and eMPS call from eRemote-UE):
-	Multiple priority bearers are multiplexed over the same eRelay-UE's DRB.
-	The access stratum layer between eRelay-UE and eRemote-UE is able to provide priority treatment for the emergency and eMPS bearers.
The first assumption looks incompatible with the solution described in TR 36.746 as different priority bearers are placed into separate DRBs of the relay UE on Uu interface. On the other hand, we do not quite understand why this assumption is worder this way and why emergency call and eMPS call support requires to multiplex bearers with different priorities onto the same DRB of the relay UE and why different DRBs cannot be used. We propose to clarify this aspect with SA2.
Proposal 9: Clarify with SA2 why they assumed multiple priority bearers need to be multiplexed over the same eRelay-UE's DRB and why different DRBs of the single eRelay-UE cannot be used.
When it comes to the second assumption, some prioritization can be achieved via PPPP on the PC5 interface. However, as mentioned in section 2.3 this is not enough to meet QoS requirements of these services, so more work will be required in the potential WI phase on this aspect. 
Proposal 10: Similarly to answer to Key Issue 4 inform SA2 that QoS aspect would have to be addressed in the potential WI phase as indicated in previous LS to SA2 in R2-1709949. 
3	Summary
This contribution discussed the assumptions made by SA2 in order to evaluate whether the solutions chosen by SA2 for UE-to-NW relaying are compatible with the design studied by RAN WGs. Based on the analysis it is proposed to acknowledge the following observations and agree following proposals:
Proposal 1: Clarify in the TR that PDCP layer is present on PC5 interface and correct the related figures presenting protocol stack accordingly. 
Proposal 2: Confirm to SA2 that the assumptions made by them for Key Issue 1 can be met with relay framework studied by RAN2.
Proposal 3: Confirm to SA2 that PC5 Signalling Protocol can be re-used between eRemote-UE and eRelay-UE from RAN2 perspective.
Proposal 4: Confirm to SA2 that the assumptions made by them for Key Issue 4 can be met with relay framework studied by RAN2 except for QoS aspect, which would have to be addressed in the potential WI phase as indicated in previous LS to SA2 in R2-1709949.
Observation 1: Only option 1 of the two options studied by RAN2 for path switch is compatible with SA2 assumption for Key Issue 5.
Proposal 5: Clarify in the SI conclusions in the TR 36.746 that only the path switch according to option 1 studied by RAN2 can meet SA2 assumption and thus is recommended.
Observation 2: Group handover command is not compatible with SA2 solution for Key Issue 5.
Proposal 6: Clarify in the SI conclusions in the TR 36.746 that group handover command will not be further pursued as being incompatible with SA2 solution for Service Continuity.
Proposal 7: Inform SA2 that RAN2 made required modifications in TR 36.746, which allow to confirm that the assumptions for Key Issue 5 can be met (this proposal relevant only if proposals 5 and 6 are agreed).
Proposal 8: Clarify in the SI conclusions in the TR 36.746 that for Paging relaying Option 2 is recommended due to less system impact and being compatible with SA2 solution for Idle Mode Operation. RAN2 may ask for further clarification why SA2 made the assumptions for Key Issue 6 as they seem unrelated from RAN2 point of view.
Proposal 9: Clarify with SA2 why they assumed multiple priority bearers need to be multiplexed over the same eRelay-UE's DRB and why different DRBs of the single eRelay-UE cannot be used.
Proposal 10: Similarly to answer to Key Issue 4 inform SA2 that QoS aspect would have to be addressed in the potential WI phase as indicated in previous LS to SA2 in R2-1709949. 
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