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Introduction
Various coverage scenarios were discussed during RAN2#95bis meeting and it was agreed that network should have a possibility to establish a Mobile Terminated connection with Remote UE even in case Remote UE is out of coverage. However there are some open points to clarify captured in the current version of TR [1], e.g.:
“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”
“Editor’s Note: The nature of such “prior knowledge” needs to be considered.”
In our other paper [2] we discussed what the nature of such “prior knowledge” should be and why it is not required in order to support MT connection establishing and paging in scenario 2 and 3. In this contribution we focus on scenario 2 where Remote UE is considered to be out of coverage and give some more details about the potential mechanism.
2	Paging of OoC Remote UE
In order to reach a certain UE and trigger MT connection establishment paging procedure is used in the network. The procedure is initiated by MME by sending Paging message to the eNBs belonging to the Tracking Areas where a paged UE is present. Paging message contains among others UE Identity Index and Paging DRX IEs, which are used by the eNB to calculate the subframes where paging for this particular UE should be sent. MME includes also UE Paging Identity (S-TMSI or IMSI), which is included in the Paging message sent by the eNB on Uu interface. On its side each UE calculates its POs and monitors for paging only in these particular subframes allowing it to switch off its receiver for the remaining time.
In case Remote UE is out of radio network coverage it has no possibility of monitoring Uu interface for its Paging messages. Therefore it needs to be a Relay UE, which would receive Paging messages destined for the Remote UE and somehow pass them to Remote UE. Some kind of pairing is established between the UEs and during or after this procedure Remote UE requests Relay UE to monitor for its Paging messages. This can be achieved in multiple ways:
· Option 1: Remote UE provides Relay UE with its POs configuration and its S-TMSI; Relay UE monitors POs as indicated by Remote UE and notifies it about incoming paging when it receives Paging message with Remote UEs S-TMSI included.
· Option 2: Remote UE provides Relay UE with its POs configuration, but not its S-TMSI. Relay UE monitors POs as indicated by Remote UE and relays all Paging messages received in these POs. Remote UE checks Paging messages for presence of its S-TMSI by itself.
· Option 3: Relay UE or Remote UE informs the network that it is paired with another UE. Network uses this information to page Remote UE using Relay UEs POs either by Paging the Relay UE first or by sending Paging including Remote UEs identity in Relay UEs POs. In the latter case Remote UE needs to provide its S-TMSI to Relay UE beforehand.
As we also mentioned in [2] we think that options 1 and 2 are preferable ones, since they do not require changes to paging mechanism in the Core Network and they allow to avoid significant signaling overhead due to status updates of pairing or coverage sent to Core Network. Therefore we propose to agree that:
Proposal 1: An out of coverage Remote UE can request “paired” Relay UE to monitor its Paging Occasions.
Proposal 2: Relay UE, which is monitoring Paging Occasions for a paired Remote UE can either check Paging messages received in Remote UE’s Paging Occasions for paired Remote UE’s identity and notify paired Remote UE only when relevant Paging message is identified or relay all Paging messages received in Remote UE’s Paging Occasions to the paired Remote UE.
For such mechanism to work Remote UE is required to perform Idle mode tasks in a similar fashion as in current specifications. This is discussed in the subsequent section.
2	Idle mode mobility
Reachability of the UE in Idle Mode is ensured by maintaining up to date information about UE’s location on Tracking Area level in MME, which is possible thanks to UE sending Tracking Area Update message periodically or when moving to a Tracking Area, which is not on its current TA list. If Remote UE is to be reachable by the network even out of coverage it needs to keep updating its position to the network. Since it will be the Relay UE, which will be monitoring its POs, Remote UE should always assume itself to be in the Tracking Area where paired Relay UE is. Therefore Relay UE needs to provide information about its current Tracking Area, especially in case it moves to another TA or when pairing is established, so that Remote UE can perform TAU procedure. The procedure itself does not have to change, the only difference is that it takes place using relayed connection.
Proposal 3: Relay UE provides out of coverage Remote UE with the current Tracking Area ID when pairing is established or when Relay UE moves to a new Tracking Area while being paired with the Remote UE.
Proposal 4: An out of coverage Remote UE performs TAU procedure using indirect 3GPP connection when it detects TA ID provided to it by Relay UE is not on its current TA list or when its pTAU timer expires.
This simple mechanism allows for Remote UE reachability in out of coverage scenarios without changes to paging mechanism on network level.
4	Summary
In this paper provide an analysis of the potential paging mechanisms for OoC Remote UEs. In order to avoid unnecessary signaling load in RAN and CN we propose to agree on the following proposals and capture them in the TR for Scenario 2:
Proposal 1: An out of coverage Remote UE can request “paired” Relay UE to monitor its Paging Occasions.
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Proposal 3: Relay UE provides out of coverage Remote UE with the current Tracking Area ID when pairing is established or when Relay UE moves to a new Tracking Area while being paired with the Remote UE.
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