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1 Introduction

This contribution provides evaluations of the SA2’s assumptions as captured in subclause 7.0 of TR 23.733v2.0.0 (see also S2-176444) after their SA2#122-bis meeting.
2 Evaluations
--------------------------------------------------------Key Issue 1------------------------------------------------------------------------
· 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;
	· For PC5 connection establishment between eRemote UE and eRelay UE, RAN2 has agreed that “"PC5 Signalling Protocol" is assumed to be used for establishing a secure connection and the legacy connection establishment procedure is assumed to be used”. This implies that current PC5 signaling protocol, which includes PDCP, can be reused between eRemote UE and eRelay UE.

· RAN2 also specified the UP protocol and CP protocol for Layer 2 UE-to-NW relay. Those protocols are used for the eRemote UE’s DRB and SRB transmission respectively between the eRemote-UE and eNB, not for PC5 signaling transmission.
· We understand that for Key issue 1, SA2’s concern is that PDCP is required over PC5 for PC5 signaling transmission.
· This assumption can be fulfilled with the current RAN2’s conclusion.
· However, there may be value in having PDCP in the UP and CP protocol stacks as well, to avoid asymmetry in the UE implementation. We address this potential issue further in [1].


-
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;
	· The eRelay UE is able to differentiate packets received over PC5 to determine whether they are PC5-SP or packets to be forwarded to the eNB. PDCP packets can be differentiated towards the eNB for different bearers by the eRelay UE using the adaption layer.
· The following table is the current logical channel ID (LCID) definition of SL-SCH from TS 36.321. It can be seen that for PC5-S and data (including data of eRemote UE’s DRB and data of eRemote UE’s SRB) from the eRemote UE, different LCID values are used.

Index

LCID values

00000

Reserved

00001-01010

Identity of the logical channel

01011-11011

Reserved

11100

PC5-S messages that are not protected

11101

PC5-S messages "Direct Security Mode Command" and "Direct Security Mode Complete"
11110

Other PC5-S messages that are protected

11111

Padding

· The only needed enhancement is to specify one of the reserved values as the identity of the logical channel that carries data of the eRemote UE’s SRB0. LCID 0 may be a natural choice but there is no shortage of reserved values that could be used.
· RAN2 has agreed that “How the mapping of the traffic between sidelink bearers and Uu bearers is done is up to the eNB implementation and the mapping is configured in evolved ProSe UE-to-Network Relay UE by the eNB”. So according to the text highlighted in yellow, when the eRelay UE receives a packet from a particular sidelink bearer of the eRemote UE, the eRelay UE can know via which Uu bearer (which SRB/DRB) the received PDCP packet should be forwarded to the eNB.

· RAN2 has not concluded on the issue about how the eRelay UE know the received PDCP packet from the eRemote UE belongs to which bearer (SRB/DRB) of the eRemote UE. However, this can be easily addressed, e.g. by mapping different bearers of the remote UE to different sidelink LCIDs, as noted above.
· The Adaptation layer can be used to indicate PDCP packets towards eNB for different bearers to the eNB.
· For DRB, RAN2 has agreed that "an adaptation layer over Uu is supported to identify the evolved ProSe Remote UE/evolved ProSe UE-to-Network Relay UE and the corresponding bearer". So according to the texts highlighted in green, when forwarding a PDCP packet toward the eNB, the eRelay UE can indicate the corresponding DRB ID of the PDCP packet .

· Although the above agreements are reached under the context of DRB discussion, it can also be applied to SRBs. RAN2 has also agreed that “The SRBs of evolved ProSe Remote UE are carried in SRBs of evolved ProSe UE-to-Network Relay UE”. 
· These assumptions can be fulfilled with the current RAN2’s conclusion.


--------------------------------------------------------Key Issue 3------------------------------------------------------------------------
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 SA3 decision the mutual authentication and security procedures can be omitted.
	· RAN2 has the same assumption during the SI. The agreement is “"PC5 Signalling Protocol" is assumed to be used for establishing a secure connection and the legacy connection establishment procedure is assumed to be used”

· This assumption can be fulfilled with the current RAN2’s conclusion.


--------------------------------------------------------Key Issue 4------------------------------------------------------------------------
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;
	· Same assumption as the Key issue 1. So the same analysis is applicable.
· This assumption can be fulfilled with the current RAN2’s conclusion.


-  The adaptation layer between eRelay-UE and eNB is able to differentiate bearers (SRBs, DRBs) of a particular UE and apply QoS accordingly.
	· For the eRemote UE’s DL data transmission, the Adaptation layer at the eNB is able to differentiate bearers (SRB, DRB) of a particular UE;

· For the eRemote UE’s UL data transmission, RAN2 has not concluded on how the Adaptation layer of the eRelay UE can differentiate the bearers (SRBs, DRBs) of a particular UE. However, this can be addressed easily as discussed under Key Issue 1 above.

· The QoS parameters of the Uu bearer between the eRelay UE and the eNB are configured by the eNB, and the eNB also knows the QoS requirement of a particular eRemote UE’s bearers. So as long as the eNB configures suitable mapping between the eRemote UE’s bearers and the Uu bearers, the corresponding QoS of the Uu part can be guaranteed.
· This assumption can be fulfilled with the current RAN2’s conclusion.


--------------------------------------------------------Key Issue 5------------------------------------------------------------------------
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.
	· RAN2 has discussed the path switch procedure from direct link to indirect link, and has the following two options on the table.

· Option 1: eNB configures the eRemote UE with set of criteria and the eRemote UE triggers a notification to the network when the criteria are met. The eNB decides if the eRemote UE should switch.

· Option 2: eNB configures the eRemote UE with set of criteria and the eRemote UE can decide to reselect the path on its own when the criteria are met. After switching the path, the eRemote UE sends a notification/reconfiguration request message.
In both of these options, the eRemote UE needs to send an notification message to the eNB, which can trigger the eNB to HO the eRemote UE from direct link to indirect link. However, we note that Option 1 is more aligning with the SA2’s concluded solution for Key issue 5.

· RAN2’s solutions are aligning with this assumption.


-
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.
	· Both RAN2 and RAN3 has studied the group HO, i.e. handover of eRelay UE with eRemote UE(s). 
· For the “group HO command” method of group handover as studied by RAN2 and RAN3, the eNB generates the HO command of the eRelay UE and the eRemote UE independently. To save the Uu signalling, they are transmitted together by grouping into one message. The CN signaling for the eRemote UE and eRelay UE is handled independently. This has no impact on the EPC. 

· Moreover, this method requires that eRelay UE needs to forward the eRemote UE’s HO command first before it executes HO. Although this is not aligning with the assumption that “The eNB handles the handover signaling of the eRelay-UE and eRemote-UE independently”, their effects are the same, i.e. guarantee that eRemote UE can receive the HO command via the eRelay UE before eRelay UE changes the eNB.
· As noted in TR 36.746, RAN2 did not take a final decision on the ordering of the “handover complete” messaging, i.e. it is considered possible that the eRelay UE sends its “handover complete” message before all eRemote UEs send their “reconfiguration complete” messages (TR 36.746, section 5.1.2.4.1).  The SA2 assumption refers generically to “the eNB”, apparently meaning the source eNB, so it is not clear if SA2 meant also to require that the target eNB would receive the “complete” messages from the eRemote UE(s) before that of the eRelay UE.  If so, the assumption still aligns with RAN2’s baseline procedural design as shown in TR 36.746 Figure 5.1.2.4.1-1.
· Based on the above analysis, the group HO command method can guarantee 1) no impact on the EPC and 2) eRemote UE executes HO reconfigurations before the eRelay HO to the target eNB. Although this is not totally aligning with the wording of this assumption, however, the effects are what SA2 desires. 
· Since the eNB knows the relationship between the eRelay-UE and eRemote-UE, if there is no group handover optimisation i.e. the signaling is handled independently, the eNB implementation can ensure that the handover signaling of the eRemote-UE is handled before the eRelay-UE signaling.
· RAN2 can confirm this assumption in case there is no group handover optimisation. If group handover is specified, the exact wording of the assumption is not met but RAN2 understanding is that the effects would still be in line with SA2 assumptions.


-
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. 
	· We do not see any problem for the eNB to handle the measurement report of the eRemote UE regardless of the coverage of the eRemote UE. The eRemote UE will take measurements of the cells as it sees them and report them via RRC messaging, and the eNB processes the results. If the eRemote UE is out of coverage or under the coverage of another cell, the serving cell measurement results will be very low and the eNB can take an implementation-based decision using the measurement information. This is no enhancement compared to the existing measurement operation.
· Note that even in case the eRemote UE is out of coverage or under the coverage of another cell, it will still know the serving cell from the forwarded system information.
· This assumption can be fulfilled.


--------------------------------------------------------Key Issue 6------------------------------------------------------------------------
For Key Issue 6 (Idle Mode Operation)

-
The DRX feature on PC5 is used to forward Uu paging messages
	· During the SI RAN2 studied DRX over PC5 and agreed that “DRX on PC5 should be supported for the evolved ProSe Remote UE in L2 relaying for all RRC states.”
· Although the details of the DRX for Idle mode has not been studied, to allow the eRemote UE to use DRX feature on PC5 to receive the paging forwarded by the eRelay UE is the consensus of RAN2.

· Now, SA2 has concluded to adopt option 2 for the paging over Uu, RAN2 can develop the details of the DRX over PC5 based on that in WI.

· This assumption can be fulfilled.


-
Forwarding of relevant SIB information and synchronization signals are used by the eRemote-UE in idle mode. 
	· We understand this assumption includes two aspects. 

1) The eRelay UE needs to forward relevant SIB information and synchronization signals to the eRemote UE in idle mode;

2) The eRemote UE should use the relevant SIB information and synchronization signals forwarded by the eRelay UE.

· For the system information, both of these aspects are aligning with the RAN2’s conclusions as below.

1) The eRelay UE supports relaying of system information for the linked eRemote UEs located in-coverage of E-UTRAN coverage as well as out of E-UTRAN coverage.
2) The linked eRemote UE utilizes the system information of the serving cell of the eRelay UE.

· For the synchronization signals, RAN1 has agreed that “In-coverage Relay UE can serve as a synchronization source for in-coverage evolved ProSe Remote UE”, which means that the eRelay UE needs to transmit SLSS to the eRemote UE. So, the synchronization between the eRelay UE and eRemote UE can be guaranteed. 

· This assumption can be fulfilled.


-
Paging messages forwarded on PC5 is performed after but in conjunction with the eRemote-UE PO on Uu.
	· Based on the option 2, the eRelay UE forwards the eRemote UE’s paging message over PC5 after the eRemote UE’s PO on Uu since the eRelay UE needs to process the received paging message.

· As for how to determine the exact timing (i.e. eRemote UE’s PO on PC5) to forward the paging over PC5 in conjunction with the eRemote UE’s PO on Uu, there could be many feasible options. The details can be established in WI.

· This assumption can be fulfilled.


--------------------------------------------------------Key Issue 7------------------------------------------------------------------------
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.
	· RAN2 has not considered the priority service, such as Emergency and eMPS call particularly during the SI. However, the designed Layer 2 relay protocol (including both UP and CP protocol) are service agnostic.
· For the multiplexing of multiple bearers (including priority bearers) over the same eRelay UE’s DRB, the current UP protocol can support the following two cases:
1) Traffic of one or multiple eRemote UEs may be mapped to a single DRB of Uu interface of the eRelay UE;
2) multiplex traffic of eRelay UE itself onto the Uu DRB, which is used to relay traffic to/from eRemote UEs.
· This assumption can be fulfilled.
· The eNB is responsible for mapping bearers, including priority bearers, to DRBs with suitable characteristics. This is no enhancement comparing to the normal service.


-
The access stratum layer between eRelay-UE and eRemote-UE is able to provide priority treatment for the emergency and eMPS bearers.
	· This is actually the issue about how to schedule the eRemote UE’s data of one bearer among multiple bearers over PC5 in accordance with the bearer’s priority.

· RAN1 has studied the sidelink resource scheduling enhancement for the eRemote UE, and proposed the following 3 options: 

1) eNB controlled resource allocation and configuration for communication between eRelay UE and eRemote UE
2) eRelay UE assisted resource allocation and configuration under eNB control;

3) eRemote UE assisted resource allocation.
At least for option 1, the priority treatment for the emergency and eMPS bearers over PC5 can be guaranteed since the eNB has full context of the eRemote UE with respect to the bearer priority. For option 2 this should also be possible since the eNB ultimately has control, although information on the bearer priorities might need to be provided to the eRelay UE.
· This assumption can be fulfilled.


2
Conclusions

All of SA2’s assumptions can be fulfilled from RAN2 point of view. The following items may need some discussion:
1. Inclusion of PC5 PDCP in the relaying protocol stacks
2. Identification of bearers via the LCID on the sidelink

We address these issues further in [1] and [2] respectively.
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