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1
Introduction
In the last meeting, RAN2 further discussed the paging issue in L2 UE-to-NW relay. The advantages and disadvantages of the three options for Uu PO determination discussed in [1] have been captured in the TR. Moreover, RAN2 reached the following agreements.

	Agreements

·   The UE should be in linked state with a relay in order to receive paging from a relay UE;

·   The “linked” remote UE will support paging over relay while in-coverage and out-of-coverage.  FFS if network can configure the UE to monitor Uu paging while in-coverage;

·   The relay UE will support forwarding of paging for out-of-coverage and in-coverage to remote UEs.
·   Send LS to SA2 explaining the two options RAN2 is considering and the main advantages/disadvantages and ask if they have any concerns


In this contribution, we would like to further discuss some paging related issues.
2
Discussion
2.1
Network configurability on paging monitoring
For the in coverage eRemote UE, it have been agreed that this eRemote UE will support paging over the linked eRelay UE while in-coverage. However, it is still FFS whether the eRemote UE can be configured to monitor Uu paging. 

The main argument for supporting the NW configuration is for flexibility. However, we didn’t see any benefit to have this kind of flexibility. Instead, as the consensus from the discussion, if the eRemote UE needs to attempt paging reception over DL in addition to the reception over short range link, it is quite less power efficient for the eRemote UE. This is especially true for the non-3GPP case. So, our view is we don’t need such network configurability for paging monitoring.

Proposal 1: Once a UE becomes a eRemote UE, i.e. linked with a eRelay UE, the eRemote UE shall only monitor the paging over the linked eRelay UE.

Regarding in which conditions a UE is allowed to link with the eRelay UE, i.e. is allowed to become an eRemote UE, it can be under the NW control.  For example, in case that PC5 is used, the NW can configure a threshold of PC5 RSRP, only above which the eRemote UE can be linked with the corresponding eRelay UE.

Proposal 2: The eNB can configure the criteria for which a UE should meet in order to link with an eRelay UE.
2.2
Paging transmission via short range link
To relay the paging to the linked eRemote UE, the eRelay UE should first receive the eRemote UE’s paging from the Uu interface, and then transmit the paging to the eRemote UE via the short range link. Up to now, the discussion only touch the first hop from eNB to eRelay UE, however, it is not clear how the second hop transmission can be achieved. 
Although whether option 2 or option 3 in [1] should be adopted is still waiting for the opinion from SA2, they have the common procedure that “The evolved ProSe UE-to-Network Relay UE has to decode a paging message, determine which evolved ProSe Remote UE the paging is for and needs to relay the evolved ProSe Remote UE’s paging over short range link” as captured in the TR [2]. To realize the paging relay over short range link, at least the following two aspects should be discussed.
1) What message is used by the eRelay UE to page the eRemote UE via short range link?
2) The resource allocation for paging transmissions over short range link?
Next, we will discuss them one by one.
1) What message is used by the eRelay UE to page the eRemote UE via short range link?

There are two options for this aspect.
·  Option 1: An RRC message is used to convey the paging to the eRemote UE via the short range link. In this case, the protocol stack for the paging relay would appear as shown in Figures 1/2 for PC5 and for non-3GPP respectively. Depending on how the eRelay UE handles the received paging message from Uu, there could be two further sub-options.

· Option 1-1: After the eRelay UE receives and decodes a paging message on Uu, if at least one of its linked eRemote UE(s) is paged, the eRelay UE directly forwards the received paging message to the eRemote UE(s) without doing any modification to the paging message;

· Option 1-2: After the eRelay UE receives and decodes a paging message on Uu, if its linked eRemote UE(s) is paged, the eRelay UE’s RRC layer first takes the eRemote UE’s PagingRecord from this Uu paging message and then stuffs it into a new RRC message which is transmitted to eRemote UE over the short range link.

After receiving this RRC message from the eRelay UE, if the ue-identity included in this message matches the eRemote UE’s identity, then the eRemote UE forwards the ue-identity and the cn-Domain to the upper layer.
Option 1-1 would have less standard impact and reduce the complexity of the eRelay UE for processing the paging message compared with option 1-2, while option 1-2 can further reduce the overhead of the short range link. The common pros/cons of option 1 are:

Pros of option 1: 

· At eRemote UE side, no impact on the current RRC-NAS interaction model for paging delivery;
· At eRelay UE side, no need to add any interaction between RRC and ProSe protocol for paging transmission over short range link;
·  No additional burden for CT1 to define a new discovery message;

Cons of option 1:
·  Communication resource pool for sidelink paging transmission is needed;

·  In addition to monitoring the discovery resource pool, the eRemote UE needs to monitor the communication resource pool, but this is only required for sidelink paging occasions. 
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Figure 1 Radio protocol for paging relay via RRC (PC5)
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     Figure 2 Radio protocol for paging relay via RRC (non-3GPP access)
·  Option 2: Discovery message is used to convey paging to the eRemote UE via the short range link. In this case, the protocol stack for paging relay would appear as shown in Figures 3/4 for PC5 and non-3GPP access respectively. After the eRelay UE receives and decodes a paging message on Uu, if its linked eRemote UE(s) is paged, the eRelay UE’s RRC layer first needs to take the eRemote UE’s PagingRecord from this Uu paging message and then inform them to the PC5 protocol layer. The protocol layer generates a discovery message which contains the eRemote UE’s PagingRecord and is used to page the eRemote UE(s). After receiving the discovery message from the eRelay UE, if the ue-identity included in the discovery message matches the eRemote UE’s identity, then the eRemote UE’s PC5 protocol layer forwards the ue-identity and the cn-Domain to the upper layer.
Pros of option 2:

· Does not need a communication resource pool for sidelink paging transmission;

· The eRemote UE only needs to monitor the discovery resource pool.  

Cons of option 2:

· At eRemote UE side, a new inter layer interaction model for paging delivery is needed, i.e. PC5-NAS;

· At eRelay UE side, interaction between RRC and ProSe protocol for paging transmission over short range link is needed;
· There is an impact to CT1 to define a new discovery message;
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Figure 3 Radio protocol for paging relay via discovery (PC5)
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 Figure 4 Radio protocol for paging relay via discovery (non-3GPP access)

Proposal 3: RAN2 is respectfully asked to discuss the above two radio protocol options for paging relay.
2) Resource allocation for paging transmission over short range link
This aspect is only applicable for PC5. For non-3GPP access, there is no need to consider this aspect since the allocation of radio resources would use the mechanisms of the non-3GPP RAT.

If the resource for paging transmission over Uu is scheduled by the eNB, then no collision would happen. In order to not degrade the reliability of paging transmissions over PC5 compared with the paging transmissions over Uu, dedicated resources should be used to transmit the paging message over PC5. 
For the case that the eRelay UE is in RRC_Connected, the eRelay UE anyway needs to request resources for D2D transmission. For the case that the eRelay UE is in RRC_Idle, it may be a concern that requesting the eRelay UE to transit to connected state just for relaying the paging message is not worthwhile. However, after receiving the paging message, the eRemote UE is expected to setup the RRC connection via eRelay UE. This anyway will trigger the eRelay UE to transit to RRC_Connected state. So, the difference just lies at the point when the eRelay UE sets up its RRC connection, as shown below.
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Figure 5

In this sense, we prefer the procedure in Figure 5(a), considering that the eRelay UE can request a dedicated resource to transmit the paging via PC5 to the eRemote UE by using this procedure.
Proposal 4: When PC5 is used between the eRemote UE and eRelay UE, the eRelay UE should use dedicated resources to transmit the paging message to the eRemote UE over PC5.
Proposal 4a: If the eRelay UE is in RRC_Idle state, upon receiving a paging message for its linked eRemote UE, it should first transit to the RRC_Connected state and obtain the dedicated resources for paging transmission. 
3
Conclusion

In this contribution, we discuss paging for eRemote UE and have the following proposals.
Proposal 1: Once a UE becomes a eRemote UE, i.e. linked with a eRelay UE, the eRemote UE shall only monitor the paging over the linked eRelay UE.
Proposal 2: The eNB can configure the criteria for which a UE should meet in order to link with an eRelay UE.
Proposal 3: RAN2 is respectfully asked to discuss the above two radio protocol options for paging relay.
Proposal 4: When PC5 is used between the eRemote UE and eRelay UE, the eRelay UE should use dedicated resources to transmit the paging message to the eRemote UE over PC5.
Proposal 4a: If the eRelay UE is in RRC_Idle state, upon receiving a paging message for its linked eRemote UE, it should first transit to the RRC_Connected state and obtain the dedicated resources for paging transmission.
4
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