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1.
Introduction
See S2-172906/R2-1703967 for background information.

Basically, RAN2 presented the following options:

	· “Option 2”: When the remote and relay UE are linked, relay UE monitors the remote UE’s paging occasions in addition to its own. If a page for the remote UE is detected, relay UE forwards the paging record to remote UE.

· “Option 3”: When the remote and relay UE are linked, the network re-schedules paging for the remote UE to occur on the relay’s paging occasions, i.e., remote UE’s PO is changed to relay UE’s PO based on parameters provided by the MME.  The relay monitors only its own paging occasions, and if a page for the remote UE is detected, relay UE forwards the paging record to remote UE.


These options are understood in RAN2 to have the following advantages and disadvantages:

	
	Advantages
	Disadvantages

	Option 2
	No need for MME to know whether the UEs are linked or associated
	The L2 relay UE needs to monitor multiple Poss.  Less power efficient for the L2 relay UE as the power consumption may increase depending on the number of remote UEs linked to a relay UE.  

	Option 3
	The L2 relay UE does not need to monitor multiple POs (more power efficient for the L2 relay UE compared to the option 2).
	The MME needs to know the linked status.


2.
Discussion
First, we would like to discuss the complexity with Option 3:
Let’s take an example on how connectivity can be done with direct/indirect communication within the LTE architecture as shown below in Figure 1:
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Fig 1. Remote UE, Relay, and network connectivity diagram

Let’s assume the following steps are needed for Paging to RemoteUE-1 via Relay:
1. RemoteUE-1 and Relay need to ensure they belong to the same TA so paging via eNB2 will occur.

2. RemoteUE-1 needs to inform the network that it wants to be paged via eRelay. A TAU (or new NAS) to MME-R.UE-1 via PC5 is needed to indicate that paging from Relay is required. 

3. MME-R.UE-1 needs to know the paging occasion of the Relay. This requires a new procedure between the MME-relay and MME-R.UE-1 to fetch that information.

4. When a success indication is returned to Remote-UE1, Remote-UE-1 then requests Relay to perform paging monitoring on behalf of remote UE. 
5. When RemoteUE-1 does not want to use the Relay for paging monitoring then it needs to inform the network as well. A TAU (or new NAS) to MME-R.UE-1 via PC5 that paging from Relay is no longer required (or TAU via Uu to restore normal paging), whatever is needed to restore back to normal “non relay” behavior.

CN impacts for Option 3can be summarized as:

1. When UE moves from eNb to Relay, or Relay to eNb, or Relay to Relay, or even not moving but connected to a relay within the same tracking area, UE needs to inform to its MME whether paging via Relay is needed or not. This can generate significant signaling overhead in both RAN and CN. Moreover, it requires CT1 to define new NAS or TAU trigger.
2. RemoteUE’s MME needs to fetch the PO of Relay somehow (this has CT4 impacts).

Next, we would like to discuss the complexity with Option 2:

1. RemoteUE-1 and Relay need to ensure they belong to the same TA so paging via eNB2 will occur.

2. RemoteUE-1 indicates to the Relay to perform paging monitoring on behalf of remote UE.

3. When RemoteUE-1 does not want to use the Relay for paging monitoring then it tells the Relay so.

CN impacts for Option 2 is none.

Proposed Conclusion
The major disadvantage with option-3 is that the amount of additional UE-CN signaling required to make paging work. Today, paging area and IDLE mode mobility tracking area with TAI list is a delicate network planning process to minimize network signaling loads due to TAU. Option-3 requires yet another type of UE-CN signaling even when TA has not changed. This will increase network signaling load for IDLE mode mobility tracking considerably. Furthermore, these type of additional signaling by eRemote-UE which also triggers the eRelay-UE to go into CONNECTED Mode is not too power-saving friendly either. Also option 3 requires more specification works (CT1, CT4). 

From Core Network perspective, there is no reason to go with Option 3. It is recommended to go with Option 2 and indicate this conclusion to RAN2 via LS.
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