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In this contribution, we discuss the remaining issues of SI forwarding and paging for L2 sidelink relay.  
2 Discussion
2.1 System Information Delivery
According to the agreement in previous meeting related to SI handling, remote UE can obtain the system information from the connected relay UE. In the following, based on the agreements achieved, we discuss SI forwarding for remote UE before PC5 RRC connection establishment and after PC5 RRC connection establishment.
· Before PC5 RRC connection establishment
According to the procedure in Uu interface, a UE decides whether the cell can be camped based on the cell bar related information in MIB and SIB1. For example, if the UE receives the cellBarred indication in MIB, it needs to (re)select a new cell.  Also according to the cellReservedForOtherUse or cellReservedForFutureUse indication in SIB1, the UE can also know whether the cell is allowed to access. 
In the last meeting, we have working assumption agreed as follows to indicate some information to the remote UE before PC5-RRC connection. 
 Agreement:
Proposal 17: 	WA: cellAccessRelatedInfo from SIB1 [16/23] is forwarded before PC5-RRC connection.  FFS the exact signalling.
The cellAccessRelatedInfo includes the PLMN lists which is agreed to be included in discovery message, cellReservedForotherUse indication and cellReservedForFutureUse indication, which are used to indicate the UE whether the cell is allowed to access. Therefore, it is very straightforward to use discovery message to indicate these information.
From the remote UE’s prospective, it is better for the remote UE to get these cell bar related information in the MIB and SIB1 as Uu before PC5 connection establishment, to avoid the ping-pong of relay UE selection. The discovery message can be used to provide these information in the message.  Considering that the cellReservedForotherUse indication and cellReservedForFutureUse indication are indicated before PC5-RRC connection as working assumption, we propose to deliver the cell bar related information in MIB, i.e., the cellBarred indication before the PC5-RRC connection with same motivation, which can help the idle or inactive remote UE avoid reselecting a relay UE whose serving cell is barred. 
Proposal 1: MIB is not forwarded by Relay UE, and the cellBarred from MIB should be included in the discovery message.
· After PC5 RRC connection establishment
For the SI forwarding after PC5 RRC connection establishment, we discuss the condition of SI forwarding for relay UE.
In Uu interface, minimum SI is periodical broadcast by the cell and other SI can be indicated in SIB1 or by short message paging when update occurs. Based on the request from UE in the cell, the cell also broadcast or unicast the requested SI to the UE. 
According to the WA achieved in the last meeting, relay UE forwarding the SIB by implementation, aside from SIB update and SIB request.
Proposal 16: 	WA: Voluntary SIB forwarding by the relay UE, aside from SIB update and SIB request, is left to relay UE implementation
We understand according to the WA, all SIBs including SIB1 are allowed to be voluntarily forwarded by the Relay UE, and whether to forward could be up to Relay UE implementation. On top of the WA, we would like to further give a preference of the Relay UE’s implementation on the handling of SIB1. Since the remote UE needs the SIB1 to confirm whether it can initiate services in the relay UE’s serving cell (e.g. UAC related parameters), the relay UE needs to forward the SIB1 after the PC5 connection establishment and after SI update without remote UE’ request. Waiting for SIB1 requested by remote UE only increase the latency. Therefore, we propose the following proposal.
Proposal 2: Relay UE is expected to directly forward the SIB1 to Remote UE via PC5 RRC after PC5 RRC connection establishment without the SIB request from the Remote UE; the Remote UE can request SIB1 in case of no voluntary SIB1 forwarding from the Relay UE.
When the SI is requested by the remote UE via a PC5 RRC message, relay UE will forward the requested SI to the remote UE after the relay UE obtains the SI. When the requested SI is changed and updated, relay UE may receive short message indication via paging, i.e., systemInfoModification/etwsAndCmasIndication. 
For the short message indication received, we have following agreement in the last meeting as no short message is forwarded for the remote UE in RRC_IDLE/RRC_INACTIVE.
Proposal 4: 	For the remote UE in RRC_IDLE/RRC_INACTIVE, short message is not forwarded by the relay UE to the remote UE. [19/23]
Proposal 6: 	Assuming short message forwarding is not performed, relay UE can forward PWS SIBs to the remote UE [22/23]
When SI updates, for UE in RRC_CONNECTED, the updated SI can be delivered to the UE via dedicated signalling. Similar for the remote UE in RRC_CONNECTED, the remote UE also can obtain the updated SI via dedicated signalling. Therefore, 
Proposal 3: For the Remote UE in RRC_CONNECTED, short message is not forwarded by the Relay UE to the remote UE, since the SI can be updated via remote UE’s dedicated RRC message (the same method for Uu CONNECTED UE not configured with common search space).
For the SI forwarding after SI updates, since the relay UE can know what the remote UE is interested in, after the SI update, the relay UE can directly forward the corresponding SI to the remote UE, without waiting for the request to reduce the latency. 
Proposal 4: For SI update, the Relay UE voluntarily forwards the updated SI for which the Remote UE has requested to the Remote UE.
2.2 Paging
According to the agreement in [1], the option 2 in TR 36.746 is selected as the baseline for paging monitoring and relaying, where the Relay UE monitors the Remote UE's Paging Occasion (PO)(s) in addition to its own PO(s) and relay UE is required to identify whether and which Remote UE is paged. For the paging relaying, both CN paging and RAN paging need to be supported. 
1) Paging monitoring and paging message delivery
For relay UE in RRC_CONNECTED and remote UE in RRC_IDLE/RRC_INACTIVE, if the connected relay UE cannot monitor the PO of the remote UE in some BWP, it is agreed that dedicated RRC message can be used to indicate the relay UE of the paging message. To enable the network know whether to indicate the remote UE’s paging message to the relay UE, the relay UE needs to tell the network the ID information of its connected remote UE. 
In the CN paging message, 5G-S-TMSI is used to indicate the paged idle UE. In the RAN paging message, I-RNTI is used to indicate the paged inactive UE. Therefore the 5G-S-TMSI/ I-RNTI of the remote UE should be indicate to the network. It is straight forward to provide these ID information via SidelinkUEInformationNR. Therefore, we propose,
Proposal 5: Connected relay UE reports the 5G-S-TMSI/I-RNTI list of its connected remote UEs to gNB via SUI message.
For paging message delivery of the remote UE by relay UE, if the decoding processing of the remote UE in PC5 interface can reuse the processing in Uu interface, the development complexity can be reduced. Similar to the relay UE, if the paging message can be directly forwarded to the remote UE as a container manner, it also reduce the complexity of the relay UE. Therefore we propose:  
Proposal 6: The PC5 RRC message for paging forwarding is the OCT STRING of paging message.
2) Paging latency 
When relay UE in connected state is configured with C-DRX, the delivery of remote UE’s paging via dedicated RRC message should be in relay UE’s DRX active time. If the configured C-DRX cycle is larger than remote UE’s paging cycle, the delivery of paging is delayed in the Uu hop between gNB and relay UE. In addition to the delay due to forwarding paging from relay UE to remote UE, the overall delay of paging delivery to remote UE is not negligible. If gNB is aware of remote UE’s paging cycle, gNB can configure a proper relay UE’s C-DRX cycle, e.g., no larger than remote UE’s paging cycle. Therefore, we propose,
Proposal 7: Relay UE reports the paging cycles of its connected remote UEs to the gNB (to enable gNB configure relay UE in connected state with shorter Uu C-DRX cycle than its idle/inactive remote UEs’ paging cycle). 
3) Paging priority 
In CN paging, AMF may include Paging Priority indication in the Paging Message sent to gNB so that gNB can prioritise the paging accordingly. In RAN paging, gNB can determine Paging Priority and indicate it to other gNBs in the RAN Paging message. When UE directly receives paging from gNB as legacy behaviour, the prioritization can be achieved by gNB such as prioritising the paging with higher priority for one PO. However, for paging forwarding case, the prioritization cannot be achieved if relay UE lacks the knowledge of the priority information.  For example, relay UE receives two paging messages with Paging Priority 1 (higher priority) and Paging Priority 8 (lower priority) respectively, without the knowledge of any priority information, the relay UE may forward the paging with Paging Priority 8 prior to the paging with Paging Priority 1. It means that paging with higher priority may not be prioritised over the one with lower priority, which makes the Paging Priority indication from CN useless. If gNB provides relay UE with paging priority information, paging with higher priority can be preferably forwarded. Therefore, it is proposed to discuss whether gNB should provide relay UE with paging priority information to enable paging prioritization.
Proposal 8: gNB should provide relay UE with the information of the paging priority per paging message.
4) Panging occasion alignment
The relay UE may provide the relay service to multiple remote UE. For example, a phone may help its ear pod and smart glasses to monitor the paging. Since remote UEs under a relay UE may have different POs, the relay UE needs to wake up multiple times in one DRX cycle, which will cause the relay UE to consume lot of  power. For example, the relay UE’s POs are located as red, the POs of the remote UE 1 and remote UE 2 are located as green and yellow. Without alignment, in each DRX cycle, the relay needs to wake up four times for paging reception (one for it self and three for remote UE1 and remote UE2). By align the POs of the remote UE and the relay UE, the wake up time in each DRX cycle can be reduced to two, which help save power.
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To align the POs, there are several ways.
· Option 1: the relay UE report all the remote UEs 5G-S-TMSI under itself, and the gNB transmit the remote UE’s paging message in the relay UE’s PO even when the relay UE is in idle and inactive state.
· Option 2: the relay UE or remote UE require the AMF allocating a new 5G-S-TMSI which has the same value after mod 1024.
In Option 1, when there relay UE have a cell reselection, it needs to tell the camped cell again for these remote UE information. Also it greatly add the complexity of the gNB implementation. In Option 2, when the 5G-S-TMSI of the remote UE and relay UE has the same value after mod 1024, there is no impact on the procedure to calculate the POs for gNB, remote UE and relay UE. 
Therefore, the easiest way is to let the AMF help change the 5G-S-TMSI. In the MUSIM discussion, to avoid the PO collisions between two USIMs in one UE, the MUSIM UE can require a new 5G-S-TMSI from the AMF. By changing the 5G-S-TMSI from one USIM, the PO collisions between two USIMs in one UE can be avoid. In a similar way, the remote UE or relay UE can require a new 5G-S-TMSI from the AMF but in a different way to require a new 5G-S-TMSI, which makes the relay UE and the remote UE “PO collision”. Therefore, we propose,
Proposal 9: Agree to make the POs of remote UE and relay UE overlap for saving relay UE’s power, by reusing a similar way as MUSIM to require a specific 5G-S-TMSI. 
1. Conclusion
In this paper, we discuss the remaining issues on SI forwarding and paging delivery for L2 U2N relay. According to the discussion, we have following proposals.
Proposal 1: MIB is not forwarded by Relay UE, and the cellBarred from MIB should be included in the discovery message.
Proposal 2: Relay UE is expected to directly forward the SIB1 to Remote UE via PC5 RRC after PC5 RRC connection establishment without the SIB request from the Remote UE; the Remote UE can request SIB1 in case of no voluntary SIB1 forwarding from the Relay UE.
[bookmark: _GoBack]Proposal 3: For the Remote UE in RRC_CONNECTED, short message is not forwarded by the Relay UE to the remote UE, the SI can be updated via remote UE’s dedicated RRC message (the same method for Uu CONNECTED UE not configured with common search space). 
Proposal 4: For SI update, the Relay UE voluntarily forwards the updated SI for which the Remote UE has requested to the Remote UE.
Proposal 5: Connected relay UE reports the 5G-S-TMSI/I-RNTI list of its connected remote UEs to gNB via SUI message.
Proposal 6: The PC5 RRC message for paging forwarding is the OCT STRING of paging message.
Proposal 7: Relay UE reports the paging cycles of its connected remote UEs to the gNB (to enable gNB configure relay UE in connected state with shorter Uu C-DRX cycle than its idle/inactive remote UEs’ paging cycle).
Proposal 8: gNB should provide relay UE with the information of the paging priority per paging message.
Proposal 9: Agree to make the POs of remote UE and relay UE overlap for saving relay UE’s power, by reusing a similar way as MUSIM to require a specific 5G-S-TMSI. 
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