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1. Introduction 
During R2#113bis-e and R2#114-e meetings, agreements on paging and system information delivery has been done as the followings:
Proposal 9-1: [23/23] [Easy] For RRC_Connected remote UE, RAN2 confirm that DedicatedSIBRequest procedure is re-used for the Remote UE to request the SI via relay UE.

Proposal 9-2: [22/23] [Easy] For RRC_Idle/INACTIVE remote UE, remote UE informs relay UE on requested SIB type(s) via PC5 RRC message. Then, relay UE triggers legacy on-demand SI acquisition procedure according to its own RRC state (if needed) and sends the acquired SIB to remote UE.

Proposal 10-2: [23/23] [Easy] PC5-RRC message can be used to carry the system information forwarding via PC5. 

Proposal 12: [19/23] [Easy] Suppose a relay UE needs to monitor paging for a remote UE, the relay UE should monitor all POs for the remote UE as a baseline. 

Proposal 13: [23/23] [Easy] Unicast can be used for the paging forwarding via PC5.

Proposal 17：
[17/18][Easy]When Relay UE in RRC IDLE/RRC INACTVE  and Remote UE in RRC IDLE/RRC INACTIVE, the Relay UE monitors paging occasions of its PC5-RRC connected Remote UE(s)
Proposal 19：
[17/18][Easy]When Relay UE in RRC CONNECTED and Remote UE in RRC CONNECTED, the Relay UE may monitor for SI change indication and/or PWS notifications in any PO as legacy.
Proposal 22：
[15/18][Easy] A new PC5-RRC message is needed to relay the paging information from Relay UE to Remote UE for unicast.
After the R2#114-e meeting, the e-mail discussion is triggered to continue discussion of paging and SI delivery for L2 U2N relay:
· [Post114-e][605][Relay] SI and paging forwarding (vivo)


Scope: Continue discussion of paging and system information forwarding from L2 relay UE to L2 remote UE, including:

· Possibility of receiving system information before establishing PC5-RRC connection

· Which SIBs need to be forwarded and potential concept of minimum SI

· Direct reception of SI via Uu for in-coverage remote UE

· Paging occasion monitoring for relay UE in RRC_CONNECTED

· Handling of short message

In this contribution, we provide our proposals of on-demand based system information forwarding and paging information forwarding for L2 U2N relay. Discussion topics include the technical scope of the e-mail discussion since our comments and opinions were not provided to the e-mail discussion. In addition, the relay UE consumes power energy at every monitored paging intervals. Power-saved approach is discussed further.
2. Discussion

SI delivery for Remote UE

In general, a UE may directly receive the system information broadcasted by the gNB at Uu interface. If the UE makes indirect link to a gNB via U2N relay, it plays a role of the remote UE. There was the question about whether an in-coverage remote UE can receive system information directly at Uu interface. We assume that the IC remote UE can perform cell reselection and make a direct link to gNB if possible. Before doing some operations at Uu interface as legacy UE, the IC remote UE should acquire system information from a serving gNB. The IC remote UE may directly receive SIBs to acquire system information and, if necessary, make a Uu direct link or perform a procedure such as cell reselection. When the IC remote UE establishes an indirect link and connects to the relay UE, it establishes a Uu RRC connection with the connected gNB, which can be different from the gNB the remote UE directly receives SIBs at Uu interface.

Proposal 1) The in-coverage remote UE may directly receive SIBs via Uu interface.

There was a question when out-of-coverage remote UE receives system information from relay UE. We can classify system information into two parts. the one is system information which is necessary for establishing PC5 connection to remote UE. this system information may include PLMN ID, Cell ID, etc. If remote UE wants to access gNB via relay UE, it makes PC5 RRC connection after discovery procedure between remote UE and relay UE. The remote UE may receive system information using PC5 unicast signalling message. The other is U2N access parameters for Uu RRC connection via relay UE, which may be delivered from relay UE via PC5 dedicated message. Since it is not beneficial that system information broadcasts periodically, dedicated delivery of system information is used on unicast transmission. The Relay UE may forward basic system information including SI scheduling information, U2N access parameters, cell selection and reselection related parameters using PC5 RRC dedicated message after establishing PC5 RRC connection.

Proposal 2) The relay UE may forward system information to remote UE using PC5 RRC message after establishing PC5 RRC connection.

On-demand SI delivery has been agreed for relay UE to forward system information to remote UE. The remote UE informs relay UE of requested SIB types via PC5 RRC message. In the response of the SI request the relay UE sends PC5 RRC message to carry the requested system information to the remote UE. For on-demand SI delivery it makes sense for the SI to be forwarded to Relay UE in event-driven way instead of periodic SIB broadcasting for Relay UEs at the sidelink.

A Remote UE in coverage may be located in the other cell where a Relay UE is not served. Before the Remote UE accesses the gNB that the relay is provided, the system information has to be delivered to the Remote UE. After achieving the cell and network parameters, the Remote UE can establish a radio connection to the gNB via Relay UE. For Remote UE in RRC_CONNECTED, the legacy SI request and delivery procedure can be triggered by the Remote UE. And the relay UE may relay SI request and delivery messages between the gNB and the Remote UE. 

When a Remote UE out of gNB coverage is associated with a Relay UE, system information can be forwarded from the gNB to the Remote UE. In addition, the Remote UE can send on-demand SI request to gNB or Relay UE. The Remote UE may send on-demand SI request at PC5 link. It is necessary that on-demand SI procedure is added over the PC5 link. The Remote UE can send an SI request message at sidelink and receive corresponding SIBs from the relay UE or gNB.

The system information at NR Uu interface can be categorized into MIB, SIB1 and other SIBs. The remote UE may proceed with some procedure after obtaining necessary system information. The remote UE can acquire some system information in the process of discovering the relay UE. Cell barring information, PLMN ID, Cell ID, etc. can be transmitted by relay UE during discovery procedure. Using acquired system parameters the remote UE concludes whether to trigger establishing PC5 RRC connections to relay UE.  After establishing the PC5 RRC connection, the relay UE may transmit basic system information to the remote UE. The basic system information includes SIBs scheduling information, network access information, and NR SL parameters. Other system information is delivered in on-demand manner in which the remote UE sends dedicated SIB request and the relay UE responds requested SIBs to the request.
Proposal 3) The remote UE may receive system information through on-demand SI delivery in the NR SL, and the basic system information may be forwarded by the relay UE after establishing a PC5 RRC connection.
Monitoring POs for the remote UE paging
Relay UE and Remote UE can be either in RRC_IDLE or RRC_INACTIVE and some combinations of their RRC states are excluded. Remote UE moves around in an area and notifies its area to the network. RAN or CN can page Remote UE according to its RRC state. Paging DRX cycle is applied Remote UE in RRC_IDLE or RRC_INACTIVE. Relay UE and Remote UE may monitor their PO for paging. For paging aspect of L2 U2N relay when a relay UE needs to monitor paging for a remote UE the relay UE should monitor all POs for the remote UE as a baseline.

The remote UE uses user specific DRX Cycle and UE ID in the formula to calculate its own POs to be monitored for paging. When the relay UE monitors all POs for the remote UE it was informed of PO related information from either remote UE or gNB.

There are two approaches for relay UE to decide monitoring POs. One is that remote UE sends calculated POs to relay UE for paging. This approach has no security issue since remote UE does not share remote UE ID. The other is a method of transmitting remote UE specific parameters for calculating remote UE’s PO. The UE specific parameters include DRX Cycle and UE ID for remote UE.
Proposal 4) The relay UE acquires monitored POs for remote UE’s paging. RAN2 is recommended to discuss how the relay UE obtains POs for the remote UE.

When receiving a paging message in a monitored PO for a remote UE, the relay UE may acquire UE_ID lists to be paged from CN paging or RAN paging.  It is important whether the relay UE can use the remote UE ID for paging. The relay UE that cannot use a remote UE ID for paging cannot filter paging message for a associated remote UE. It is necessary to discuss how the relay UE obtains PO information and filters the paging message for the remote UE.
Considering PO calculation and filtering paging message for remote UE, we prefer that the remote UE sends UE specific parameters to relay UE, which includes DRX Cycle and UE ID for remote UE paging. The relay UE calculates monitored PO from the remote UE specific parameters and filters paging message for the associated remote UE. However, sharing remote UE ID should be confirmed in the view of security issue. 

Proposal 5) When receiving a paging message, the relay UE filters the paging message for remote UE.

When relay UE acquires remote UE ID from paging message, it can forward the paging to paged remote UE via PC5. New PC5 RRC message can be used for delivery of the paging for remote UE. In RAN2#113bis-e RAN2 has made an agreement of the unicast type transmission for the paging forwarding.
Proposal 6) New PC5 RRC message at PC5 is introduced for the paging forwarding to remote UE
For relaying of Remote UE paging, Relay UE monitors the PO of the Remote UE. As the number of PC5-connected Remote UEs increase, the relay UE in RRC_IDLE or RRC_INACTIVE wakes up frequently. It is not good for power saving characteristics of Relay UE. Based on the baseline paging relay solution, enhancements of PO monitoring should be discussed to reduce this frequent wake-up operation in Relay UE. 
Proposal 7) It is suggested to discuss the enhancement of the baseline paging relay solution for power saving of the relay UE.

For power saving the relay UE cannot monitor some POs among POs it monitors to receive paging messages for Remote UE and Relay UE. The POs monitored by the relay UE are composed of POs for the relay UE and POs for Remote UEs. If the relay UE acquires that there is no paging in a PO, it does not monitor the PO for Remote UE. This enhancement of the baseline paging can maintain the advantage that the Remote UEs may receive paging information on their PO at Uu interface. 

Proposal 8) The relay UE may not monitor the PO for paging Remote UE if it is informed that a paging message to Remote UE is not transmitted in the PO.
3. Conclusion

we propose the followings:

Proposal 1) The in-coverage remote UE may directly receive SIBs via Uu interface.

Proposal 2) The relay UE may forward system information to remote UE using PC5 RRC message after establishing PC5 RRC connection.

Proposal 3) The remote UE may receive system information through on-demand SI delivery in the NR SL, and the basic system information may be forwarded by the relay UE after establishing a PC5 RRC connection.
Proposal 4) The relay UE acquires monitored POs for remote UE’s paging. RAN2 is recommended to discuss how the relay UE obtains POs for the remote UE.

Proposal 5) When receiving a paging message, the relay UE filters the paging message for remote UE.

Proposal 6) New PC5 RRC message at PC5 is introduced for the paging forwarding to remote UE
Proposal 7) It is suggested to discuss the enhancement of the baseline paging relay solution for power saving of the relay UE.

Proposal 8) The relay UE may not monitor the PO for paging Remote UE if it is informed that a paging message to Remote UE is not transmitted in the PO.
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