3GPP TSG RAN WG2 Meeting #96    
                            R2-168547
Reno, USA, 14 - 18 November 2016

Agenda Item:
8.4.2.2
Source: 
Sony
Title:
Paging via Relay
Document for:
Discussion 
1. Introduction 
In the previous RAN2 meeting, several agreements were made related to remote and relay UE behaviour in agreed scenarios 1-4 and were captured in the draft TR [2] section 4.3. 

	The following procedures are supported for these scenarios:

· In Scenario 2, the evolved ProSe Remote UE can initiate establishing a “connection” to the evolved ProSe UE-to-Network Relay UE.
· In Scenario 2, the network can initiate establishing a “connection” between the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE.  It is FFS if the network needs some “prior knowledge” of the relationship between the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE.
· In scenario 3, either the evolved ProSe Remote UE or the network can initiate establishing a connection between the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE.  It is FFS if the network can use some “prior knowledge” of the relationship between the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE.
Editor’s Note: The nature of such “prior knowledge” needs to be considered.
· It can be considered if there should be further restrictions on the network initiated cases.
The evolved ProSe Remote UE is not required to be in RRC_CONNECTED while paired with an evolved ProSe UE-to-Network Relay UE.
The evolved ProSe UE-to-Network Relay UE may be in RRC_IDLE while paired with an evolved ProSe Remote UE, and in this case the evolved ProSe Remote UE is not in RRC_CONNECTED.  It is FFS if the evolved ProSe Remote UE can still be in some form of connected mode.


In this paper we primarily address how network can initiate establishing a connection in scenarios 2 and 3.
2. Discussion
While a remote UE in scenarios 1 and 4 can be reached by the network using the established RRC Connection, in order to initiate mobile terminated data via a Relay device in scenarios 2 and 3 we expect that some form of paging via the relay is necessary. 

Initiating a connection with the remote UE in scenario 2 and 3

According to the agreement in the last meeting, the relay UE may be in RRC_IDLE while “paired” with the remote UE. As discussed in [3] we think that this means that the remote UE is reachable via the relay since the remote UE does not camp normally on the eNB cell but rather only communicates via sidelink, and this therefore implies that the relay device needs to monitor for paging on behalf of the remote UE, in order to forward paging, or initiate an RRC Connection in some other way, in response to paging.

Proposal 1: A Relay UE in RRC_IDLE can monitor for paging on behalf of the Remote UE in scenario 2 and 3.
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Figure 1: Paging via Relay

Paging identity

In order for the relay device to monitor for paging on behalf of the remote UE, two things are needed.

1) Paging identity (for checking paging record list)

2) Paging occasion + paging frame.

In legacy paging, both paging identity and paging occasion are based on the UE identity. Therefore, the simplest approach would be for the relay device to obtain the UE identity of the remote device, and monitor paging occasions and paging record list of the remote UE as well as its own. This does not require any prior knowledge from the network side, since the network can page the remote UE as normal as long as the relay (+remote UE) is within the same tracking area. The relay device will notify the remote UE, if it detects a paging message addressed to the remote UE. However, this implies that the trust relationship between the relay and remote UE is sufficient enough that the UE identity itself can be shared. This implies that only relay devices which have a subscription belonging to the same user as the remote UE can be used. In case a 3rd party relay UE needs to be possible, then we believe that another identity needs to be used in order to avoid sharing of the actual UE identity. 
Proposal 2: In order to allow relay UE to monitor for paging on behalf of the remote UE, a temporary identity needs to be used which does not disclose the actual UE identity.

A suitable approach would be for the network to allocate a temporary ID when the remote UE first establishes a connection with a relay, which may occur as part of initial “pairing”. One possibility is to use a “resume ID” if the remote UE connection is suspended rather than released. Another possibility is to allocate a C-RNTI used for reaching remote UEs behind a relay. In either case, the MME needs to have knowledge of the temporary identity allocated to the remote UE, in order to include this in the paging record list instead of the usual paging identity. 

Proposal 3: Network needs to know at least the temporary identity to use in the paging record list, when the remote UE is reachable via a relay. 
Paging occasions

The second issue is what paging occasions to use. If we assume that the relay UE calculates paging occasions based on the remote UE ID (or temporary ID) then the network can send on paging occasions that are calculated based on the remote UE ID, and the remote UE can continue to monitor those paging occasions in case of moving out of coverage of the relay device + camping normally. However, this implies significant impact to the relay device power consumption especially if multiple remote UEs are reachable via the relay and the paging occasions are different – since the relay UE must monitor on multiple paging occasions in RRC_IDLE.

The alternative approach would be that the relay UE monitors only its own paging occasions, and checks the paging record list for its own paging identity as well as any associated remote UEs. This implies that the eNB and MME both need to know that a specific remote UE needs to be paged using a specific relay UE paging occasion, however this network complexity is justified because it greatly reduces the power consumption impact on the relay UE.

Proposal 4: The relay UE monitors only its own paging occasions, while the eNB always pages the remote UE using the relay UE paging occasions. 
Since the remote UE will now be paged using the relay UE paging occasions, we also need to define what happens when the UE reselects away from the Relay device. One option would be to inform the network by initiating an RRC Connection, then reverting to using the regular paging occasions. The alternative approach would be that the remote UE continues to monitor paging using the relay paging occasions without informing the network. This alternative approach provide some benefit in terms of power saving and signalling reduction, however it implies some information is shared from the relay UE to the remote UE. Again, we do not think the UE identity should be shared therefore either the PO and PF should be shared, the IMSI mode 1024, or a temporary ID can also be assigned in order to align paging occasions. 
Proposal 5: When the remote UE reselects from the relay, it monitors the relay paging occasions using information provided by the relay.
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Figure 2: Summary of proposals 1-5.
3. Conclusion
In this paper we address how network can initiate establishing a connection in scenarios 2 and 3.
Proposal 1: A Relay UE in RRC_IDLE can monitor for paging on behalf of the Remote UE in scenario 2 and 3.

Proposal 2: In order to allow relay UE to monitor for paging on behalf of the remote UE, a temporary identity needs to be used which does not disclose the actual UE identity.

Proposal 3: Network needs to know at least the temporary identity to use in the paging record list, when the remote UE is reachable via a relay. 
Proposal 4: The relay UE monitors only its own paging occasions, while the eNB always pages the remote UE using the relay UE paging occasions. 
Proposal 5: When the remote UE reselects from the relay, it monitors the relay paging occasions using information provided by the relay.
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