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Discussion and Decision
1. Introduction 
At TGS RAN WG2 #112-e meeting, RAN2 WGs had discussed relaying mechanisms and their characteristics of protocol and procedures issues for L2 U2N relay. The following agreement has been reached on SI forwarding. 

Proposal-32 [Easy] [merging P31]: agree the following description for L2 UE-to-NW relay

Relay UE can forward the system information to Remote UE via broadcast, groupcast, or dedicated PC5-RRC signalling. The detailed mechanisms of broadcast, groupcast and PC5-RRC signalling design can be discussed in WI stage.

Remote UE can access gNB via relay after the system information is forwarded to it. On-demand SI approach is discussed further in this contribution.

For paging remote UE, RAN2 WG has made that relay UE monitors the Remote UE’s PO in RAN2 #111e-meeting as follows:
Proposal-12: Agree to capture the following for the paging aspect for L2 UE-to-NW Relay into TR (reflected within TP also):

The Option 2 as studied in TR36.746 for FeD2D paging is selected as the baseline paging relaying solution for L2 based UE-to-Network relaying case (i.e. Relay UE monitors the Remote UE's PO in addition to its own PO.)

Relay UE monitors all the POs including its own PO and remote UE’s PO. Its behaviour means that relay UE in RRC_IDLE and RRC_INACTIVE wakes up at more paging intervals. The relay UE consumes power energy at every monitored paging intervals. Power-saved approach is discussed further in this contribution.

2. Discussion

On-demand SI for remote UE

The e-mail discussion “[Post111-e][627][Relay] Remaining issues on L2 architecture” has done[1]. As the result of the discussion, on-demand SI delivery principles for remote UE are proposed to RAN2 #112-e meeting as follows:

Proposal-33: agree the following on-demand SI delivery principles for Remote UE for L2 UE-to-NW relay (also reflected by TP)

On-demand SI request is supported for Remote UE for all RRC states (Idle/Inactive/Connected state). 


Only Msg3 based on-demand SI request is supported for Remote UE during Idle or Inactive mode; For connected Remote UE, only on-demand SIB request (i.e. dedicatedSIBRequest) is supported as Rel-16. 


The legacy Uu RRC procedure is reused to support the Remote UE’s on-demand SI request. 


On-demand SI delivery is supported for the Remote UE(s) regardless of out-of-coverage or in-coverage, when connected with Relay UE.

It was proposed that relay UE could forward the system information to remote UE, however on-demand SI was not captured in the agreements. I remembered that most companies agreed usage of on-demand SI for remote UE. 
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 served, the system information has to be delivered to the remote UE. After achieving cell and network parameters, the remote UE can make radio connection to the gNB via relay UE. The details to implement on-demand SI request from the remote UE can be discussed in WI phase. The SI request can be implemented using Msg1 or Msg3.
When a remote UE out of coverage connects with relay UE, the system information from the serving gNB can be forwarded to the remote UE. Additionally, the remote UE out of coverage of the serving gNB can  send on-demand SI request to gNB or relay UE. Only way for the remote UE to send on-demand SI request is PC5 link between the relay UE and the remote UE. It is necessary that on-demand SI procedure is added over PC5 link.

When a remote UE is either in coverage or out of coverage, on-demand SI procedure is for the remote UE to trigger system information delivery via relay UE.

Proposal 1) On-demand SI request procedure for remote UE is supported over PC5 links between remote UE and relay UE.

Paging remote UE
In L2 U2N relay, RAN2 has agreed that 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. Uu connected relay UE and remote UE monitor their PO for paging. For paging aspect of L2 U2N relay the Option 2 in TR36.746 for F3D2D paging is selected as the baseline paging relay solution.
For relaying of remote UE paging, relay UE monitors remote UE’s PO, and remote UE does not monitor it. As the number of PC5-connected remote UE increase, relay UE in RRC_IDLE or RRC_INACTIVE wake 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 in order to reduce this frequent wake-up operation in relay UE. The details of enhancements of the baseline paging relay solution can be discussed in WI phase.
Proposal 2) the Enhancement of the baseline paging relay solution is supported for relay UE power saving.

Activation of U2N Relay
A relay UE can be activated when AS layer condition for activating U2N relay are met. In the boundary of gNB coverage, a UE measure Uu RSRP and compare it to a threshold given in RRC configuration. The met UE can act as a relay UE and use PC5 link to remote UE for coverage extension. 
The relay UE’s location information can be used to measure whether it is located in the boundary of gNB coverage. Radio channel between gNB and candidate relay UE varies and does not cover shadow areas. When we consider an environment with multiple shadow area due to obstacles such as building, it is more reasonable that relay UE is activated near shadow area to extend gNB coverage to the shadow area. Uu RSRP is not a valid measurement for relay activation if candidate relay UE is not within shadow area but near shadow area. This proposal contains a scenario that relay UE is activated near shadow area and remote UE is within shadow area. RRC configuration contains recommended activation area for candidate relay UEs. When a candidate UE moves to the recommended activation area, the UE can be activated as relay UE.
Proposal 3) The U2N Relay UE may be activated when located in the recommended activation area.

3. Conclusion

we propose the followings:

Proposal 1) On-demand SI request procedure for remote UE is supported over PC5 links between remote UE and relay UE.

Proposal 2) Enhancements of the baseline paging relay solution is supported for relay UE power saving.

Proposal 3) The U2N Relay UE may be activated when located in the recommended activation area.
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