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Introduction
At RAN3#88 and #87bis intensive discussions have taken place on paging optimization for MTC and a couple of agreements have been reached which have been captured in the way forward R3-151281 [2].

This paper recalls the agreements reached and discusses the remaining open points.

It finally proposes a corresponding baseline CR on this topic.

2 Discussion
At RAN3#88 the way forward was endorsed in R3-151281 for MTC specific aspects with following essential agreements captured in italics for the main items:
2.1/ Low Complexity MTC Capability and EC (Enhanced Coverage) Capability

 It was agreed that eNB sends to the MME for storage the Low complexity MTC capability and EC (Enhanced Coverage) capability within the S1AP UE Capability Info Indication message.  It was agreed that these two capabilities will be included in an RRC Information Element which is transferred transparently over S1AP (called “RRC container” in this document) in the same way as was done in release 12 for the category zero UEs. This RRC container will be an extension of the release 12 RRC container used for category zero UEs if feasible for RAN2 otherwise within a new RRC container.

The information received over S1AP in the UE Capability Info Indication message will be included by the MME when available towards the paged eNBs.

We assume here that unless we receive a negative notification from RAN2, the extension of the release 12 RRC container is feasible and therefore no associated RAN3 impacts have been considered for these two capability indications. 
2.2/ Coverage Enhancement Level

It was agreed at RAN3#88 that the Coverage Enhancement level information will be sent from the last serving eNB to the MME for storage within the S1AP UE Release Complete message. The coverage enhancement level will be included in an RRC container that MME will store to be further included in the Paging message towards the paged eNBs. The coverage level information includes the enhanced coverage level corresponding to the last serving cell.
On top of these basic agreements, a few FFS remained to be investigated:
Open point 1: whether other cells could include coverage enhancement level value: 
It seems that this has not even been considered by RAN2. Also it is doubtful to have any meaning: if UE has changed from cell1 to cell 2 (last serving) due to either radio conditions or slow mobility, there is no reason that if by chance the UE happens to be again in cell1 at subsequent paging time, the enhanced coverage value it previously had in cell 1 is relevant for the paging since either radio conditions are changing or the UE is moving.
Proposal 1: there is no justification that has shown beneficial to include the enhanced coverage value for a cell other than the last serving cell.
Open point 2: whether a timestamp may be useful. 
Again, like for general paging optimization, an “age of information” could be useful. However it does not necessarily need to be the same as the one used for general paging optimization in order to not couple the two features. 
Proposal 2: an “age of information” can be provided together with the “enhanced coverage value” of the last serving cell. However it does not necessarily need to be the same as the one used for general paging optimization in order to not couple the MTC- and non-MTC paging optimization features.
Proposal 3: not couple the MTC paging optimization and non-MTC paging optimization features.
Open issue 3: Paging Attempt Counter
It was agreed to have a Paging Attempt Counter over S1.

When coverage enhancement level information is available in the MME, the MME includes the paging attempt counter in any subsequent paging. This will help paged eNB to take appropriate actions.

On top of this agreement, it was FFS whether an additional “last page” indication would be useful or not.
We think that the knowledge of “last page” can be useful because the eNB can apply the full retransmission for the last paging. Therefore having both a “paging attempt count” plus a “last page” indication is helpful.

Moreover, along the same idea, we note that the actual information which is useful to the eNB is a countdown so that the eNB can determine the number of remaining paging attempts. For example the eNB could decide to apply the full paging retransmission power not only for the last page but also for the last two pages.

The countdown covers the case of “last page” indication since it last page corresponds to receiving the countdown equal to 0 but this is a broader concept.

Proposal 4: include a “paging countdown” in the S1AP Paging message instead of a paging attempt counter + last page indication.
Open point 4: Last serving cell ID

It was agreed that the last serving eNB will send the last serving cell ID to the MME in the S1AP UE Release Complete message encoded as a new information element
However three options were left open. We propose to eliminate: 

· the option to transfer this last serving ECGI within the RRC container which already contains the enhanced coverage level value has impacts on RAN2 and is not preferred,

· the option to reuse the “Recommended cells and eNBs for paging” is also not preferred in order to not couple the features MTC paging optimization and non-MTC paging optimization.   

Proposal 5: include an explicit Last E-CGI in the S1AP UE Release Complete message together with the corresponding eNB ID (or TAI for the case of HeNB behind the HeNB GW).

3 Conclusion 
This contribution has recalled agreements reached so far on MTC paging optimization and investigated the remaining open points of the way forward in R3-151281.
On the concept level, the main preferences expressed in this paper are:

· To report an enhanced coverage value  only for the last serving cell,
· To decouple the two features non-MTC paging optimization and MTC-paging optimizations.

Once agreed, these two concepts lead to the following detailed proposals:
Proposal 1: there is no justification that has shown beneficial to include the enhanced coverage value for a cell other than the last serving cell.

Proposal 2: an “age of information” can be provided together with the “enhanced coverage value” of the last serving cell. However it does not necessarily need to be the same as the one used by the general paging optimization feature in order to not couple the MTC- and non-MTC paging optimization features.
Proposal 3: not couple the MTC paging optimization and non-MTC paging optimization features.

Proposal 4: include a paging countdown in the S1AP Paging message instead of a paging attempt counter + last page indication.

Proposal 5: include an explicit Last E-CGI in the S1AP UE Release Complete message together with the corresponding eNB ID (or TAI for the case of HeNB behind the HeNB GW).

It is finally proposed to agree the baseline 36.413 CR 1333 in R3-151570 for MTC Paging Optimization which reflects the above agreements. This CR can live independently of the general (non-MTC) paging optimization baseline 36.413 CR 1332 which has been presented in R3-151567.
A final reply LS on MTC-paging optimization is also available in R3-151571.
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