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1	Introduction
This document is to provide a summary for all the documents submitted to the AI 8.7.2.1
[bookmark: _Ref178064866]2	Summary of remaining issues
In [1], it is suggested to prioritize work in this meeting on FFS and EN points.  
Based on this, rapporteur has categorized the generated topics and corresponding proposals into three priority levels:
· Priority Level 1: Addressing open issues in the TR (e.g. ENs, sections to be completed, text to be updated, etc.), that should be treated first.
· Priority Level 2: Topics which were already discussed in previous meeting(s) without conclusion but are not critical for SI completion and should be treated in a best effort manner. 
· Priority Level 3: Proposals which suggest topics to discuss in the WI phase or in other Ais, as well as detailed discussions which can be left to the WI phase.  Some of these can be treated this meeting only if time permits.

Proposal 1 [bookmark: _GoBack] Treat the proposals in this summary according to the following priority:
· Priority 1: Addressing open issues in the TR (e.g. ENs, sections to be completed, text to be updated, etc.), that should be treated first. (Proposals 1, 2, 3, 4)
· Priority 2: Topics which were already discussed in previous meeting(s) without conclusion but are not critical for SI completion and should be treated in a best effort manner (Proposals 5, 6, 15, 16, 17, 18, 19)
· Priority 3: Proposals which suggest topics to discuss in the WI phase or in other Ais, as well as detailed discussions which can be left to the WI phase.  Some of these can be treated this meeting only if time permits (Proposals 7, 8, 9, 10, 11, 12, 13, 14, 20, 21, 22, 23, 24, 25, 26, 27, 28)


2.1	Removal of ENs
In contribution [21], removal/revision of a number of ENs are suggested.  For those which are specific to the L2 relay topic of AI 8.7.2.1, the following is proposed:
Update the TR with the following changes:
· Remove “Editor’s note: Service continuity related CP procedure is captured in 4.5.4” from section 4.5.5
· Remove “Editor’s note: RAN2 needs to consider SA3 input” from section 5.5.3 and add the sentence “Security aspects require confirmation from SA3” to the text.
· Revise the following sentence as: “For the inter-gNB cases, compared to the intra-gNB cases, potential different parts on RAN2 Uu interface in details can be discussed studied either in SI phase or in WI phase.” in section 4.5.4.



2.2	Conclusions on L2 Relay and comparisons of L2 and L3 relay
In the TR, the conclusions section is currently empty.  Both [3] and [4] propose text specific to L2 relays that can be utilized in the conclusions section of the TR.  It is suggested to conclude on final text at RAN2#113e related to L2 relays, and include the text into the TR.  Given the above are the only contributions providing such conclusions, they can at least be used as a starting point/baseline for the final text. 
RAN2 to conclude that L2 relay is feasible and recommends L2 relay to proceed to normative work.  Conclusions on L2 relay are captured in the conclusion section of the TR using text proposals from R2-2100169 and R2-2100202 as baseline, and further finalizing the text at RAN2#113e.

Similarly, the comparison section in the TR is currently empty.  Some aspects/conclusions for L2 vs L3 comparison are included in [14][8], as well as papers in other AI sections.  In this case, there are papers in other sections which provide such comparison, and it is suggested to discuss all related papers (including those in other AIs jointly.
Comparison discussions of L2 and L3 relay (discussed in R2-2101206) are further discussed jointly with related papers from other AIs.

2.3	Supported RRC States 
One open issue from last meeting was whether to support the RRC state combination of remote UE in RRC_INACTIVE while relay UE in RRC_IDLE.  Almost all companies providing contributions have indicated such combination should be supported[2][5][8][9][16][17].
For L2 UE to NW relay, the RRC state combination of remote UE in RRC_INACTIVE and relay UE in RRC_IDLE is supported
In [11], it was questioned whether to discuss the detailed RRC states supported for the source/destination and relay UEs in the UE to UE relay case (similar for UE to NW relay).  In this situation, rapporteur believes this was already discussed in RAN2#111e meeting, and that the conclusion (no restrictions in the RRC states) had unanimous support at the time.  
2.4	State Transitions
When a remote UE in RRC_IDLE, RRC_INACTIVE performs a connection establishment via the relay UE, the relay UE needs to initiate its own connection establishment if it is not in RRC_CONNECTED.  This occurs in step 2 of figure 4.5.5.1-1 of TR 38.836 (“If the relay UE had not started in RRC_CONNECTED, it would need to do its own connection establishment as part of this step.”
In [19], two options are provided for how the relay UE knows to initiate the connection establishment in this case: 
· (Option 1) if the destination address of the received message from remote UE is gNB, the relay UE in RRC_IDLE/INACTIVE changes its state to the RRC_CONNECTED.
· (Option 2) if remote UE transmits RRCSetupRequest message to the gNB, the remote UE informs it to the peer relay UE via sidelink.
   
In rapporteur’s opinion, additional functionality at the relay or remote UE is not needed for this case, as it was agreed that “the remote UE sends the first RRC message (i.e., RRCSetupRequest) for its connection establishment with gNB via the Relay UE, using a default L2 configuration on PC5”.  Specifically, reception of a message on the default RLC channel for the first RRC message is sufficient to trigger connection establishment when the relay UE is in RRC_IDLE/RRC_INACTIVE.
For L2 UE to NW relay, the relay UE in RRC_IDLE/RRC_INACTIVE triggers connection establishment when it receives the first RRC message from the remote UE.  
Both [6] and [17] indicate that the relay UE should be made aware of state transitions of the connected remote UE for the relay UE to perform proper monitoring of the paging for the remote UE. [17] provides three options for this notification:
· (Option 1) The gNB informs the RRC state transition of remote UE to the relay UE.
· (Option 2) The remote UE signals the RRC state transition of itself to the relay UE via sidelink.
· (Option 3) the gNB configures the dataInactivityTimer of remote UE to the peer relay UE, and the relay
In [6], option 2 above is preferred because it can be aligned with the required signalling for providing the relay UE with the UE ID when the remote UE performs relay (re)selection while in RRC_IDLE/RRC_INACTIVE.  
RAN2 further discusses whether the remote UE or gNB informs the relay UE of a state transition of the remote UE.  
2.5	Paging
In [2], it was explained that the relay UE should be able to monitor the paging occasions associated with the remote UE, regardless of the allowable RRC state combinations of the relay and remote UE.  It was further indicated that a relay UE in RRC_INACTIVE should not transition to RRC_IDLE when it forwards CN paging.  However, since the paging is intended for the remote UE (not the relay) in this case, rapporteur thinks this is the common understanding.
INACTIVE relay UE can monitor and forward CN paging for an IDLE remote UE
If the combination of IDLE relay and INACTIVE remote is supported, IDLE relay UE can monitor and forward RAN paging for an INACTIVE remote UE.
CONNECTED relay UE can monitor and forward CN/RAN paging for an IDLE/INACTIVE remote UE
For the forwarding of the paging message, [8] proposes that the paging message is sent via PC5-RRC.  
Relay UE can relay a paging message to the intended remote UE via a PC5-RRC message.  Whether broadcast/groupcast signalling is allowed can be discussed in the WI phase.
For the remaining aspects [8] and [13] (i.e. how to determine the remote UE PO and whether there are any security issues associated with UE ID being known to the relay UE), these seem more in scope of the WI, and the suggestion is to leave such discussion to the WI stage.

2.6	RAN Area in INACTIVE
Contributions [2][6][8][10] deal with whether/how to support RNA update at the relay UE.  A key aspect to resolve is whether the remote UE supports the RAN area update procedure (e.g. when remote UE reselects to a different relay UE that is part of a different RAN area), or whether this procedure is handled entirely by the relay UE.  Given there are differing opinions on this question in the contributions, a first step would be to discuss which option is assumed by companies.   Further details in these contributions can be considered a next level of detail and can probably discussed in the WI phase.
RAN2 further discusses whether 1) the remote UE can perform RAN area update procedure or 2) the relay UE performs RAN area update on behalf of all remote UEs

2.7	Additional Functions of the Adaptation Layer
The need for additional adaptation layer functions of RLF and flow control were discussed in an email discussion to RAN2#112e.  The conclusion from this discussion was as follows:
· “Proposal-11: Any additional functions other than bearer mapping and Remote UE identification for L2 UE-to-NW Relay can be discussed in contribution driven manner.” 
However, no agreements were made as the topic was treated with lower priority.
From contribution perspective, companies in [5][6][12] suggest to support an indication from the relay UE to the remote UE of link status (e.g. RLF) of the Uu link (U2N) or next hop (U2U) in order to avoid interruptions resulting from RLF.  Company contributions [2] and [9] indicate that this functionality is not needed as it is rather an enhancement.  However, the companies which further suggest to support the relay UE indication further point out that this was supported in IAB (from the first release) and is applicable to single hop as well as multi-hop.
To follow the suggestion from the email discussion to not introduce new functionality in the WI phase, rapporteur suggests to at least agree on the support of these features based on contribution inputs, and study the details (e.g. the other related proposals in papers) in the WI phase.  
The remote UE should be notified of the status (e.g. RLF) of the Uu link (for UE to NW relay)/ next hop (for UE to UE relay) from the relay UE.  Details can be discussed during the WI phase.
Regarding flow control, the need to support for this feature was mentioned in [6] and should be further discussed by RAN2 online (or via email discussion).
RAN2 discuss whether to support flow control for UE to NW relay and UE to UE relay.

2.8	System Information
RAN2 agreed to support SI request/delivery for a remote UE in all RRC states.  For an out of coverage UE, this necessarily means requesting/receiving system information via the relay UE.  In [13], it is suggested to confirm this understanding (from the point of view of SI request).
RAN2 to confirm that on-demand SI request is supported for OOC remote UE.
For an IC UE, whether/when the remote UE requests/receives SI directly from Uu or via the relay UE is further discussed in [6][13].  In both [6][13] it is indicated that whether the IC remote UE requests/receives SI directly from Uu or via the relay will depend on the presence of a PC5-RRC connection.  This seems to be most aligned with the OOC behaviour.  [13] suggests that an alternative could be that the remote UE always triggers on-demand SI via direct path, and uses the indirect path only for exceptional cases.  As a baseline, the simplified approach where SI request/delivery via the relay or direct is dependant on the state of the PC5-RRC connection seems enough for basic relay operation.  It is also inline with the assumption that the remote UE is controlled by the relay UE’s serving cell for the different cell case. Therefore, rapporteur suggests: 
[bookmark: _Ref61893351]An IC remote UE requests/receives SI via the relay UE when PC5-RRC connected to a relay UE.  
However, as further discussed in [6], the remote UE may need to receive some system information (e.g. allowed PLMNs) relayed by the relay UE even before establishing the PC5-RRC connection, since this information is used for relay selection prior to connection establishment.
A remote UE can receive some system information from a relay UE (e.g. by broadcast/groupcast) before it initiates a PC5-RRC connection. 
For a remote UE in RRC_CONNECTED requesting SI via the relay UE, it was observed in [5], [6], and [13] that the dedicatedSIBRequest procedure can be re-used to request and forward SI transparently to the relay UE. 
DedicatedSIBRequest procedure is re-used for the remote UE in RRC_CONNECTED to request SI via the relay UE.
In order to re-use legacy procedure also for the remote UE in RRC_IDLE/RRC_INACTIVE, some mechanisms would have to be defined at the relay UE to forward the new broadcasted system information following the SI request to the remote UE.  In [6], it is indicated that there are benefits for the relay UE to be aware of the SI request made by the remote UE.  This view is shared also by [5][24].  Therefore, the following proposal could be considered in the SI phase, and the details can be discussed during the WI.
The relay UE is aware of the SI request by a remote UE in RRC_IDLE/RRC_INACTIVE.  Details can be discussed in the WI phase.
Further detailed proposals on system information and paging (e.g. in [8]) are considered WI details.
2.9	Mobility/Service Continuity 
In [1], the support of (in)direct to indirect switching if the relay UE in in RRC_INACTIVE/IDLE is discussed.  In this case, it is mentioned that either RRC connection establishment can be triggered by the remote UE or by the network. 
RAN2 discusses whether to support INACTIVE/IDLE relay UE for direct to indirect switching.  If yes, further discuss whether Uu connection establishment between relay UE and gNB is triggered by remote UE or by network

In [1], it is further argued that for direct/indirect or for indirect/indirect path switching, there is no point to perform RLC re-establishment/MAC re-set as in legacy HO procedure, as the remote UE has to use two stacks.  On the other hand, PDCP re-establishment can be left as in legacy HO.
For service continuity of L2 U2N relay, remote UE perform RLC bearer (PC5 or Uu) release and add
To support switching between direct/indirect and between indirect/indirect paths, perform PDCP re-establishment as in legacy HO procedure

In [1][2], it is further suggested to not optimize the procedure for the scenario where the relay and remote UE move together.  Rapporteur thinks that a similar agreement (related to group handover) was already made and captured in the SI, and there is no need to re-discuss at this point.  The details associated with relay UE HO can be discussed further in the WI phase.
In addition, [2] suggests a number of clarifications/details related to figures 4.5.4-1 and 4.5.4-2 in proposals 9-13, and 15.  Some of these details have been discussed in the previous meeting, and it was agreed that the current high level procedures cover sufficient detail for the SI phase.  For this reason, rapporteur suggests that further details specific to the procedures in these figures are discussed in the WI stage. 
Further details related to the procedures for service continuity (in figures 4.5.4-1 and 4.5.4-2 in the TR) are discussed in the WI stage.

In [15], an inter-gNB path switch procedure is provided for inclusion into the TR.  It is further observed that for indirect to direct path, no difference in RAN2 Uu interface signalling is observed between inter-gNB and intra-gNB, while for the direct to indirect case, the differences are related to the contents of the messages (which were agreed to be discussed in the WI phase).  For this reason, it is suggested to discuss the differences in [15] in the WI phase.
Differences between the intra-gNB and inter-gNB cases for path switch are discussed in the WI phase.
Finally, [2] and [16] give proposals concerning the support of CHO and DAPS for mobility in SL relay.  It is rapporteur’s understanding that specific agreements were made on how to handle these topics in last meeting, and do not need to be revisited.  

2.10	Cell (re)selection 
Mobility of a remote UE between direct and indirect is supported in the remote UE based on network decision.  It should follow that a remote UE in RRC_IDLE/RRC_INACTIVE should be able to transition between direct and indirect connections as well.  In [1] it is suggested that relay/cell selection procedures take the switch between direct and indirect into account.
Cell (re)selection/Relay (re)selection procedures should allow the UE to select a cell or relay to support IDLE/INACTIVE mobility to direct or indirect while the UE is in coverage.


2.11	Relay (re)selection 
Contributions [12][20][22][24] [23], deal with issues on cell (re)selection and/or discovery, and rapporteur suggests that they are handled in their appropriate agenda item (8.7.3 for discovery and 8.7.4 for relay selection) ry.
[bookmark: _Hlk61951152]Discuss relay selection/discovery proposals in [12][20][22][24][23] within their appropriate AI (8.7.3 and 8.7.4).

2.12	L2 Architecture
Whether a relay UE can multiplex its own traffic along with relayed traffic onto the same RLC channel has not yet been discussed.  In [7], it is suggested that the relay UE supports such multiplexing.  In [9], it is preferred to use a separate Uu RLC channel for the relay UE’s own Uu traffic. 
RAN2 to discuss whether the relay UE can multiplex its own traffic along with relayed traffic in the same Uu RLC channel.
For L2 relay, it is assumed that gNB implementation can handle the QoS breakdown of Uu and PC5 for end to end QoS.  In [7], it is mentioned that although end to end QoS for UE to NW relay can be achieved by NW implementation, such end to end QoS should take into account QoS degradation due to changing SL conditions (e.g. congestion on PC5).  Specifically, in NR V2X, the impacts of SL congestion was not considered in QoS, however, such discussion is relevant for UE to NW relays because the traffic is Uu traffic.
Congestion on PC5 is taken into account when ensuring end to end QoS enforcement for the remote UE.
 In [12], it is proposed to support, for the UE to UE relay, multiplexing of sidelink data by the transmitter remote UE towards more than one RX remote UE in the same TB, as well as multiplexing (at the relay UE) data from the different transmitting UEs towards the same destination UE.  In rapporteur’s understanding, agreements made at the last meeting on adaptation layer allow for such multiplexing, and further details can be discussed in the WI phase and no proposals are needed.
In [2][13], details regarding the identification information in the adaptation layer is proposed.  In [2], it is suggested to introduce temporary UE and Uu bearer identifies assigned for relaying in Uu adaptation layer header.  In [13] it is suggested to discuss having a unified remote UE ID for U2N and U2U.  In the TR, it is mentioned that the identity information in the adaptation layer is left to the WI phase.   Rapporteur therefore suggests that these be discussed on the WI phase and no proposals are needed.  
[2][9] it is suggested to exclude the N:1 mapping from Uu bearer to PC5-RLC channel in this release.  Rapporteur believes this issue was already discussed in the last meeting and the agreement (shown below) was to downselect between architectures with/without adaptation layer at the remote UE in the WI phase.  Therefore, this discussion can be delayed to the WI phase and no proposals are needed.
Agreements:
Proposal 1a: Capture both the protocol stacks with and without PC5 adaptation layer for L2 UE-to-Network relay as candidate solutions in the TR, leave the down selection to WI phase (assuming down-selection first before studying too much on the detailed PC5 adaptation layer functionalities).

2.13	UE to UE Relay Configuration
In [18], a detailed CP protocol stack is presented for configuration at the relay UE.  Considering the control plane procedure for UE to UE relay has been agreed to be discussed in the WI phase (based on conclusions in last meeting), rapporteur suggests to discuss detailed control plane stack along with the control plane procedures in the WI phase.
2.14	Scenarios
In [16], it is suggested to clarify that both inter-frequency and intra-frequency relay is supported.  In rapporteur’s understanding, the current TR does not restrict any of these scenarios.  As in V2X, the sidelink frequency can be the same or different than the Uu frequency, and so the same assumptions apply here.  For this reason, no clarification/proposal is needed.
3	Conclusions
Based on the discussions in section 2, the following proposals have been derived based on company contributions to AI 8.7.2.1:
1. Treat the proposals in this summary according to the following priority:
· Priority 1: Addressing open issues in the TR (e.g. ENs, sections to be completed, text to be updated, etc.), that should be treated first. (Proposals 1, 2, 3, 4)
· Priority 2: Topics which were already discussed in previous meeting(s) without conclusion but are not critical for SI completion and should be treated in a best effort manner (Proposals 5, 6, 15, 16, 17, 18, 19)
· Priority 3: Proposals which suggest topics to discuss in the WI phase or in other Ais, as well as detailed discussions which can be left to the WI phase.  Some of these can be treated this meeting only if time permits (Proposals 7, 8, 9, 10, 11, 12, 13, 14, 20, 21, 22, 23, 24, 25, 26, 27, 28)
Update the TR with the following changes:
· Remove “Editor’s note: Service continuity related CP procedure is captured in 4.5.4” from section 4.5.5
· Remove “Editor’s note: RAN2 needs to consider SA3 input” from section 5.5.3 and add the sentence “Security aspects require confirmation from SA3” to the text.
· Revise the following sentence as: “For the inter-gNB cases, compared to the intra-gNB cases, potential different parts on RAN2 Uu interface in details can be discussed studied either in SI phase or in WI phase.” in section 4.5.4.
RAN2 to conclude that L2 relay is feasible and recommends L2 relay to proceed to normative work.  Conclusions on L2 relay are captured in the conclusion section of the TR using text proposals from R2-2100169 and R2-2100202 as baseline, and further finalizing the text at RAN2#113e.
Comparison discussions of L2 and L3 relay (discussed in R2-2101206) are further discussed jointly with related papers from other AIs.
For L2 UE to NW relay, the RRC state combination of remote UE in RRC_INACTIVE and relay UE in RRC_IDLE is supported
For L2 UE to NW relay, the relay UE in RRC_IDLE/RRC_INACTIVE triggers connection establishment when it receives the first RRC message from the remote UE.  
RAN2 further discusses whether the remote UE or gNB informs the relay UE of a state transition of the remote UE.  
INACTIVE relay UE can monitor and forward CN paging for an IDLE remote UE
If the combination of IDLE relay and INACTIVE remote is supported, IDLE relay UE can monitor and forward RAN paging for an INACTIVE remote UE.
CONNECTED relay UE can monitor and forward CN/RAN paging for an IDLE/INACTIVE remote UE
Relay UE can relay a paging message to the intended remote UE via a PC5-RRC message.  Whether broadcast/groupcast signalling is allowed can be discussed in the WI phase.
RAN2 further discusses whether 1) the remote UE can perform RAN area update procedure or 2) the relay UE performs RAN area update on behalf of all remote UEs
The remote UE should be notified of the status (e.g. RLF) of the Uu link (for UE to NW relay)/ next hop (for UE to UE relay) from the relay UE.  Details can be discussed during the WI phase.
RAN2 discuss whether to support flow control for UE to NW relay and UE to UE relay.
RAN2 to confirm that on-demand SI request is supported for OOC remote UE.
An IC remote UE requests/receives SI via the relay UE when PC5-RRC connected to a relay UE.  
A remote UE can receive some system information from a relay UE (e.g. by broadcast/groupcast) before it initiates a PC5-RRC connection. 
DedicatedSIBRequest procedure is re-used for the remote UE in RRC_CONNECTED to request SI via the relay UE.
The relay UE is aware of the SI request by a remote UE in RRC_IDLE/RRC_INACTIVE.  Details can be discussed in the WI phase.
RAN2 discusses whether to support INACTIVE/IDLE relay UE for direct to indirect switching.  If yes, further discuss whether Uu connection establishment between relay UE and gNB is triggered by remote UE or by network
For service continuity of L2 U2N relay, remote UE perform RLC bearer (PC5 or Uu) release and add
To support switching between direct/indirect and between indirect/indirect paths, perform PDCP re-establishment as in legacy HO procedure
Further details related to the procedures for service continuity (in figures 4.5.4-1 and 4.5.4-2 in the TR) are discussed in the WI stage.
Differences between the intra-gNB and inter-gNB cases for path switch are discussed in the WI phase.
Cell (re)selection/Relay (re)selection procedures should allow the UE to select a cell or relay to support IDLE/INACTIVE mobility to direct or indirect while the UE is in coverage.
[bookmark: _Hlk61951257]Discuss relay selection/discovery proposals in [12][20][22][24][23] within their appropriate AI (8.7.3 and 8.7.4).
RAN2 to discuss whether the relay UE can multiplex its own traffic along with relayed traffic in the same Uu RLC channel.
Congestion on PC5 is taken into account when ensuring end to end QoS enforcement for the remote UE.
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