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1. Introduction

In case of timers, the following agreements were reached in RAN2#116bis-e:
Agreements:

Introduce new fields in SIB1 for T300-like/T319-like/T301-like timers to be used by L2 remote UE. For these timers, on top of existing stop conditions as for the legacy timers, add extra stop condition for relayed scenario, i.e., “the (re)selected relay becomes unsuitable” for T300-like timer, “relay (re)selection” for T319-like timer, and “the (re)selected relay becomes unsuitable” for T301-like timer. FFS whether the legacy stop-condition of “when the selected cell becomes unsuitable” is still applicable to T301.

Not introduce new T311-like timer for L2 remote UE. Add extra stop-condition in the legacy T311 timer for relayed scenario, i.e., “upon (re)selection of a suitable relay”.

SIB1 scheduling is very expensive since the SIB1 is transmitted on the DL-SCH with a periodicity of 160 ms and variable transmission repetition periodicity within 160 ms. The default transmission repetition periodicity of SIB1 is 20 ms but the actual transmission repetition periodicity is up to network implementation. Therefore, it is generally not a good idea to add 10 bits to SIB1 signalling, especially when beam sweeping needs to be used by a base station for transmission of SIB1. This paper intends to go into possible alternatives.
As for SI acquisition, many agreements were reached in RAN2#116bis-e meeting:

Agreements:

Any SIB which the RRC_IDLE/RRC_INACTIVE remote UE has a requirement to use (e.g. for relay purpose) can be requested by the remote UE (from the relay UE or the network).  RAN2 not pursue further specification work for remote UE using an indirect connection to network to make use of a SIB if it is not supported based on the current spec.

cellAccessRelatedInfo from SIB1 [16/23] is forwarded before PC5-RRC connection using discovery message when there is no RAN sharing. RAN sharing case is FFS.  [RAN sharing case was later resolved under discussion of R2-2201778.]

Carry cellAccessRelatedInfo from SIB1 in discovery message using RRC container.
Agreements:

For SIBs that have been requested by the remote UE from the relay UE, the relay UE forwards them in case of SIB update at least for remote UE in idle/inactive (FFS RRC_CONNECTED).

The relay UE always forwards SIB1 if SIB1 changes at least for remote UE in idle/inactive (FFS RRC_CONNECTED).  The remote UE always is considered to request SIB1 if it has not received it directly from the gNB; FFS if the request is explicit or implicit.

FFS (for further offline discussion this meeting) unsolicited SIB1 forwarding or whether the request-based solution is always used.
Agreements:

Recommendation 1-2 [22/23]: For which discovery message to use to carry cellAccessRelatedInfo, rely on SA2 to decide which discovery message to use.

Recommendation 1-5 [23/23]: Send a LS to SA2 to notify the RAN2 agreement that have an impact to discovery message.

Recommendation 2-1 [23/24]: Paging message is forwarded by relay UE to remote UE by sending only the complete PagingRecord relevant to that remote UE.

Recommendation 4-1 [20/20]: Deliver C-RNTI value via RRC Release message with suspendConfig.

Recommendation 2-2 [18/24]: For Relay UE in RRC_CONNECTED configured with paging CSS, RAN2 not pursue explicit signalling to indicate RRC-state of remote-UE. Further detail is left to RRC running-CR discussion.

Recommendation 2-3 [20/23]: Use RRCReconfiguration for Network to carry paging message to the RRC_CONNECTED relay UE in dedicated fashion.

Recommendation 1-1a [19/23]: RAN2 not pursue new signalling from remote UE to relay UE to indicate the interested SI(s).

Recommendation 1-1b [19/23]: RAN2 not pursue short message forwarding from relay UE to remote UE.

Recommendation 1-1c (modified): For SIB-update in case of RRC_IDLE/RRC_INACTIVE remote UE(s), rely on relay UE to send updated SIB(s) to remote UE, no new signalling is to be introduced [17/23]. For SIB-update in case of RRC_CONNECTED remote UE(s), rely on network to send updated SIB(s) when they are updated, no further restriction in specification [15/23]. Remote UE de-configure SI-request w.r.t relay UE implicitly when entering into RRC_CONNECTED state [10/13].

Recommendation 1-3 [19/23]: For SIB1, both request-based delivery (i.e., SIB1 request by the remote UE) and unsolicited forwarding are supported, of which the usage is left to relay UE implementation.

Recommendation 1-4 [20/23]: For SIB1, it is carried via PC5-RRC message of UuMessageTransferSidelink.

The remaining points of these two aspects will be discussed in this document. Besides, the remaining issues associated with relay reselection during connection establishment and relay UE served by 'blacklisted' cells or 'whitelisted' cells will be discussed as well.
2. Discussion – broadcasting SL connection timers
The main motivation to introduce new connection timers (i.e., timers T300, T301 and T319) is to compensate for new delay (compared with Uu delay) on PC5. This delay on PC5 link will be regardless of the RRC procedure in question (establishment, resume or re-establishment). Therefore, using an offset on top of the Uu connection timers can suffice.
A SL Remote UE can derive a SL Connection Timer value by receiving SIB1 and thereby ue-TimersAndConstants and adding a fixed offset (like 50 ms) to the corresponding Uu timer. The extra delay on PC5 could be constant for all connection timers (T300, T301, T319 etc.). So, from signalling perspective it is possible to just use this offset over Uu-Timers.

To cite an example: assuming the Connection Timers T300, T301 and T319 have values of 100, 200 and 300 ms respectively in received SIB1, and if the PC5-additional time offset is 50 ms., then the corresponding SL Connection timers will be:

SL-T300 = 100 ms + 50 ms = 150 ms

SL-T301 = 200 ms + 50 ms = 250 ms

SL-T319 = 300 ms + 50 ms = 350 ms

The PC5-additional time offset is required to account for additional delay between a remote and relay UE. Since the original timer (Uu timer) is still under network configuration, the timer values to be used by a SL remote UE is still configurable and therefore under the control of the serving gNB. The offset can be specified or can be made configurable.
Proposal 1: No new SL connection timers (T300, T301, T319) is broadcasted in SIB1; instead, a specified or configurable SL time-offset, common to these timers is used.
3. Discussion – remaining SI acquisition aspects
Given the background of the agreements from last meeting, we think Relay UE only transmits SIs of interest and its updates to a remote UE. Not-requested SIs are not forwarded. For this purpose, a U2N relay must maintain the information on SIB(s) of interest for each remote UE and store/ maintain an updated version of such SIBs, required by one or more linked remote UEs.
Proposal 2: The U2N relay maintains the information on SIB(s) of interest for each remote UE and stores/ maintains an updated version of such SIBs, required by one or more linked remote UEs. 
Further, we would like to enhance the recommendation 1-1c:

“Recommendation 1-1c (modified): For SIB-update in case of RRC_IDLE/RRC_INACTIVE remote UE(s), rely on relay UE to send updated SIB(s) to remote UE, no new signalling is to be introduced [17/23].” in the following way:
Proposal 3: Updates of the requested SIB(s) shall be distributed by a U2N relay to interested linked remote UEs.

An L2 destination ID can further allow the relay UE to transmit SI in one go and not necessarily transmit the same SI to each of the interested linked remote UEs. Some SIBs will be required by practically each of the linked remote UEs and transmitting to each of these will be a waste of U2N relay battery.

Proposal 4: A groupcast destination ID can be used to distribute SIs and the updated SIs to the linked remote UEs by a U2N relay.

Not supported SIBs

It is not clear that relay UE can’t forward a SIB that it does not support (=understand/ implement). For example, a remote UE requests for SIB-x that is not supported/ understood by relay UE. I assume that Relay UE must be capable of understanding the SI-schedulinginfo from SIB1. It can still understand which SI-Message contains the SIB-x and thereby acquire the entire SI-Message and forward it to the remote UE (if there’s a problem in chopping down the SI-message and extract only the SIB-x since relay does not understand it). Yes, there might be other SIBs inside the SI-Message which may not have been requested by the remote UE, but that is acceptable since the remote UE can discard these anyways.

Proposal 5: A relay UE acquires and forwards SIBs to a remote UE that requested for it, irrespective of whether the relay UE supports/ implements such SIB(s).

Proposal 6: RAN2 should discuss if in case relay UE does not support a particular SIB, it can forward the SIB or if it must forward the corresponding SI-message containing the requested SIB.

As far as remote UE requesting a SIB that is not supported by the gNB: it is an important situation to address. This could influence remote UE’s decision in selecting a relay. A remote UE might want to select a relay that is served by a serving cell that supports a specific feature/ SIB. So, we assume remote UE is already aware of the SIB list even before establishing PC5 RRC Connection e.g., in discovery message.

Proposal 7: A list of SIBs supported and provided by the serving cell is included in the Discovery message e.g., including a BITMAP.
4. Discussion – relay reselection during connection establishment
In legacy TS38.311, there are the following description in section 5.3.3.3 and 5.3.13.3.
The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. If the conditions for cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.3.6.

That means a UE shall continue cell re-selection related measurements as well as cell re-selection evaluation after the UE transmit one of RRCSetupRequest message, RRCResumeRequest and RRCResumeRequest1 message. Similarly, RAN2 needs to clarify whether the remote UE shall continue relay re-selection related measurements as well as relay re-selection evaluation after the remote UE transmits one of RRCSetupRequest message, RRCResumeRequest and RRCResumeRequest1 message to gNB via one relay UE.
Proposal 8: After transmitting one of RRCSetupRequest message, RRCResumeRequest and RRCResumeRequest1 message to gNB via one relay UE, the remote UE shall continue relay re-selection related measurements as well as relay re-selection evaluation. If the conditions for relay re-selection are fulfilled, the UE shall perform relay re-selection procedure.
5. Discussion – relay UE served by 'blacklisted' cells or 'whitelisted' cells
In legacy, blacklisted cells are not applicable in event evaluation or measurement reporting. Whitelisted cells are the only ones applicable in event evaluation or measurement reporting. If a list of 'blacklisted' cells and a list of 'whitelisted' cells are configured to the remote UE, RAN2 need to clarify whether relay UE served by the cell from blacklisted cells may or may not be applicable in event evaluation or measurement reporting.
Proposal 9: Relay UE served by the cell belonging to 'blacklisted' cells may not be applicable in event evaluation or measurement reporting.

Proposal 10: Relay UE served by the cell belonging to 'whitelisted' cells is applicable in event evaluation or measurement reporting.
6. Conclusion
In this contribution, the following proposals are made based on the discussion:
Proposal 1: No new SL connection timers (T300, T301, T319) is broadcasted in SIB1; instead, a specified or configurable SL time-offset, common to these timers is used.
Proposal 2: The U2N relay maintains the information on SIB(s) of interest for each remote UE and stores/ maintains an updated version of such SIBs, required by one or more linked remote UEs. 

Proposal 3: Updates of the requested SIB(s) shall be distributed by a U2N relay to interested linked remote UEs.

Proposal 4: A groupcast destination ID can be used to distribute SIs and the updated SIs to the linked remote UEs by a U2N relay.

Proposal 5: A relay UE acquires and forwards SIBs to a remote UE that requested for it, irrespective of whether the relay UE supports/ implements such SIB(s).

Proposal 6: RAN2 should discuss if in case relay UE does not support a particular SIB, it can forward the SIB or if it must forward the corresponding SI-message containing the requested SIB.

Proposal 7: A list of SIBs supported and provided by the serving cell is included in the Discovery message e.g., including a BITMAP.
Proposal 8: After transmitting one of RRCSetupRequest message, RRCResumeRequest and RRCResumeRequest1 message to gNB via one relay UE, the remote UE shall continue relay re-selection related measurements as well as relay re-selection evaluation. If the conditions for relay re-selection are fulfilled, the UE shall perform relay re-selection procedure.

Proposal 9: Relay UE served by the cell belonging to 'blacklisted' cells may not be applicable in event evaluation or measurement reporting.

Proposal 10: Relay UE served by the cell belonging to 'whitelisted' cells is applicable in event evaluation or measurement reporting.
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