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1   Introduction
In RAN1#79 meeting, RAN1 sent an LS (R1-145454 = R3-150008) [1] to RAN2, RAN3 and SA2 on Paging for MTC Rel-13. RAN1 asks SA2/RAN2/RAN3 to provide feedback on agreement #3, which is:
	3. For paging, from RAN1 perspective, the following are beneficial

· The eNB needs knowledge that the UE to be paged is a Rel-13 low-complexity UE and/or is a UE that is to be paged using CE.

· If possible, it is beneficial for eNB to have knowledge on the required amount of coverage enhancement during Paging message transmission.


R3-150063provides analyses on the agreement#3 above and concludes that 

Conclusion: no RAN3 impact is foreseen, in case the information in agreement#3 is introduced in RRC: UERadioPagingInformation message, which is included in the S1AP PAGING message and UE CAPABILITY INFO INDICATION message. 

In this contribution, we provide our view and would like to challenge the above conclusion.
2   Discussion

In Rel-12 low cost MTC discussion, RAN3 introduced the UE Radio Capability for Paging IE in S1AP: PAGING message and UE CAPABILITY INFO INDICATION message:

	9.2.1.98
UE Radio Capability for Paging

This IE contains paging specific UE Radio Capability information.

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description

UE Radio Capability for Paging
M

OCTET STRING
Includes the UERadioPagingInformation message as defined in 10.2.2 of TS 36.331 [16].



In release 13, for idle mode paging of Rel-13 LC UE, eNB may need to know that it is paging Rel-13 LC MTC UE because of the reduced bandwidth requirement. Such requirement may result in the use of new control channel for scheduling as the existing PDCCH spans the full system bandwidth. New control channel is needed so that the UE does not have to blind decode the PDSCH for paging directly which require significant more repetitions than the new control channel. Also there is a need for the eNB to restrict the paging message to within 6 - 7PRB (equivalent to 1.4MHz bandwidth). On how the eNB is aware that it is a Rel-13 LC MTC UE, the same mechanism as Rel-12 can be used to provide this. Basically, the Rel-13 LC UE indication can be provided to the eNB as part of the UE capability signalling. The eNB then sets the Rel-13 LC UE indication in a RRC Container (i.e. UERadioPagingInformation container, a separate container to the UE capability container) and provide it as part of the signalling during S1 capability transfer to MME. The MME stores the container transparently for the UE context and provides it in the S1 Paging message to eNB when the idle mode Rel-13 LC UE is paged.

Proposal 1: for Rel-13 LC MTC UE capability the RRC UERadioPagingInformation message, which is included in the S1AP PAGING message and UE CAPABILITY INFO INDICATION message can be reused.

Furthermore, the UE maybe in coverage enhanced mode. This needs to be known to the eNB so that it can compensate for coverage loss required for the Rel-13 LC-MTC UE in coverage enhanced mode. In Rel-12 from RAN 1 [2], it is assumed that ‘A UE requiring large coverage enhancement is assumed by RAN1 to be close to stationary, however mobility and external factors (including someone moving the device) may influence channel conditions and cell camping, so the UE would need to be able to react to such changes appropriately in order to avoid long service outage and avoid large system inefficiencies.’ This means that it is possible to assume that the UE is stationary most of the time and the movement is infrequent. 

It is not sufficient to just know whether a UE is in coverage enhanced mode as it will mean that the eNB has to assume the worst repetition level for paging the UE. In order to improve the spectral efficiency, it is beneficial for the eNB to know the amount of coverage enhancement required as indicated in the RAN 1 LS.
Observation1: UE in coverage enhanced mode is assumed to be stationary and any movement (if any)  will be infrequent. Based on the observation, it can be assumed that the changes to coverage enhanced mode and the amount of coverage enhancement are quite infrequent. Since the overhead of keeping the network up to date of whether a UE is in coverage enhanced mode and the amount of coverage enhancement required is low, it is proposed that:

Proposal#2: eNB needs to be aware of whether a UE is in coverage enhanced mode and also the amount of coverage enhancement is required. MME stores this information and provide it to the eNB for use in idle mode paging.
If Proposal#2 is agreed, the method of providing the information to the network needs to be discussed.
Since whether a UE is in coverage enhanced mode is clearly not a UE capability, the method of using UE capability RRC signalling proposed in Proposal 1 for Rel-13 LC indication is not suitable. Once a UE detects that its coverage enhanced mode has changed (e.g. it requires or no longer requires coverage enhanced mode) or the amount of coverage enhancement has changed via some measurement defined in RAN 1/4, it triggers a NAS message (e.g. tracking area update request, attached request and/or service request). Which NAS message to be used to trigger the UE access stratum to initiate the RRC Connection establishment can be discussed further in CT1. The information (coverage enhanced mode and amount of coverage enhancement) can then be either:

(a) provided in the NAS message (e.g. traking area update request, attached request and/or service request)

(b) provided in a RRC message (e.g. RRC Connection Setup Complete or UE Assistance Information etc.) 

(c) determined/derived by the eNB via the initial establishment (e.g. preamble used, amount of repetition for RAR etc.) and subsequent measurements in RRC connected mode (e.g. CSI, RRM measurements, etc..).

Since coverage enhanced mode and amount of coverage enhancement of a UE are radio related condition, we have a preference of (b) and (c) to provide such information. 

The transferring of the coverage enhanced mode and the amount of coverage enhancement of a UE over S1 can be done in the same way as the Rel-13 LC UE indication in an RRC container from eNB to MME. However, the timing to transfer this information is different. Since the information can change dynamically at any point in time while the UE is in connected mode, RAN3 needs to decide in which S1AP message this information should be sent back:

Option 1: despite the coverage enhanced mode and the amount of coverage enhancement are not UE capabilities, the UE CAPABILITY INDICATION message is still chosen. Then the message is deviated from its original purpose. It would also need to be sent multiple times during the connected time of the UE.

Option 2: newly include the RRC container with the coverage enhanced mode and the amount of coverage enhancement in an IE carried in the S1 RELEASE COMPLETE message since only the last information is sufficient for paging purpose. 
Both options 1 & 2 have RAN3 impacts.

Proposal#3: RAN3 to decide between option 1 and option 2 to provide to the MME whether a UE is in coverage enhanced mode and also the amount of coverage enhancement which is required.

3   Conclusion / Proposals
In this contribution, we analyse the agreement#3 received from RAN1 LS, and get the conclusion that no RAN3 impact is foreseen for the transfer of Rel13 LC MTC capability.

However the coverage enhanced mode and the amount of coverage enhancement are values changing over time for which a new method of transfer should be discussed:

Option 1: despite the coverage enhanced mode and the amount of coverage enhancement are not UE capabilities, the UE CAPABILITY INDICATION message is still chosen. Then the message is deviated from its original purpose. It would also need to be sent multiple times during the connected time of the UE.

Option 2: newly include an RRC container with the coverage enhanced mode and the amount of coverage enhancement in an IE carried in the S1 RELEASE COMPLETE message since only the latest information while connected is sufficient for paging purpose. 

Both options 1 & 2 have RAN3 impacts.

We propose to send the reply LS in R3-150353 to ask RAN1/2 to confirm the coverage enhanced mode and the amount of coverage enhancement are values changing over time and how frequent they may change before RAN3 makes a final choice.
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