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1
Introduction

This document continues discussions on paging optimisation for Release 13 for which an intermediate status was captured at RAN3#88 in the way forward paper in R3-151281 [1] which resulted in the LSout in R3-151311 [2]. Open topics contained in R3-151281 [1] are covered.

2
Discussion

2.1
Signalling Rel-13 Low Complexity MTC Capabilities and Enhanced Coverage Capability on S1
As already stated in the way-forward paper [1] there are no S1AP impacts expected, if RAN2 manages to include capabilities information within the same RRC IE that was introduced in Rel-12. We expect this to happen would propose to not further discuss this unless RAN2 decides otherwise.

2.2
Associating the Coverage Enhancement Level with non-last-serving cells
It is FFS if the coverage enhancement level associated with other cells than the last serving cell could also be sent by the last serving eNB.  

This FFS could be answered if we would know if indicating the CE level is also useful for moving UEs. Looking at discussions led in RAN2, it doesn’t seem that mobility of UEs in enhanced coverage is ruled out. This can be seen in the report for AI 7.4.3 at RAN2#90, where agreements for cell (re) selection of UEs in enhanced coverage were captured.

We follow from that, that a UE can move in enhanced coverage and hence create a history of visited cells in enhanced coverage. If the information collected while moving in enhanced coverage is relevant for paging optimisation purposes (and we assume it to be, like we agreed the history of visited cells for non- MTC paging optimisations are of relevance), we wouldn’t see why we should exclude the possibility to collect a history of CE levels for other cells than the last serving one.

Observation 1 RAN2 reported agreements on mobility for UEs in enhanced coverage. 
Proposal 1 Following RAN2 agreements we consequently propose to not exclude the possibility to collect a history of CE levels for other cells than the last serving one.
2.3
Signalling the Coverage Enhancement Level on S1 at Context Release and Paging
For the actual signalling on S1 should look like we can think of 2 possibilities, which are independent on the FFS discussed above and related to topic 4/ on “Last serving cell ID” in [1]:

a)
Defining an IE/IEs separated from the Information on Recommended Cells and eNBs IE discussed for non-MTC paging optimisations (options 1 and 3 in [1]). 
b)
Including the CE level information to one or several cells entries of the Information on Recommended Cells and eNBs IE (option 2 in [1]).
Common to both possibilities are the overall agreements captured in [1] that 

i)
The CE level information is provided in an RRC container

ii)
If the CE level information was provided to the MME, the CE level information shall be included in the Paging message.

Ad a) Defining a separate IE for providing CE level information to be stored in the MME may have the advantage that agreement ii) can be easily specified and implemented at the MME: if a certain CE-level-related IE is present in the Context Release message, the MME has to provide it in Paging.
Of course there is the disadvantage, that both, MTC and non-MTC related information, which are not necessarily mutual exclusive, would repeat the same information unnecessarily. This also holds for the open topics on time-stamp provision and paging attempt count provision.

Ad b) Extending the Information on Recommended Cells and eNBs IE for MTC related purposes would have the advantage to have an all-in-one approach, which would also make discussion on the time-stamp and paging repetition counter superfluous.
The additional information, in order to follow agreement ii) would be to include information in the Information on Recommended eNBs IE, whether a cell entry for a certain eNB carries CE-level information, so that the MME knows that it wouldn’t have any choice in including the Information on Recommended Cells IE into the Paging message.
Observation 2 Including the CE level information into the Information on Recommended Cells and eNBs IE would only require to indicate to the MME whether cell entries for an eNB include CE-level information. 
Proposal 2 We propose to combine cell-history and CE-level information within a single set of IEs.
Observation 3 Combining cell-history and CE-level information within a single set of IEs make discussions on timestamp and paging repetition superfluous, as already part of the non-MTC paging optimisations.

3
Conclusion
We have discussed open issues as captured in R3-151281 [1]:

Observations and Proposals are summarised below:

Observation 1
RAN2 reported agreements on mobility for UEs in enhanced coverage.
Observation 2
Including the CE level information into the Information on Recommended Cells and eNBs IE would only require to indicate to the MME whether cell entries for an eNB include CE-level information.
Observation 3
Combining cell-history and CE-level information within a single set of IEs make discussions on timestamp and paging repetition superfluous, as already part of the non-MTC paging optimisations.


Proposal 1
Following RAN2 agreements we consequently propose to not exclude the possibility to collect a history of CE levels for other cells than the last serving one.
Proposal 2
We propose to combine cell-history and CE-level information within a single set of IEs.


An update of R3-151281 [1] is provided in R3-151624 [3]. It is proposed to agree on [3].
It is further proposed to inform SA2 on the outcome of the discussions (see draft LS in [4]) and to start discussing normative aspects with the proposed baseline CRs provided in [5], [6] and [7]. (Note that [5], [6] and [7] contains additions to the CRs provided for non-MTC related paging optimisations, following Proposal 2)
4
References
[1]
R3-151281 "Way forward for MTC Paging", contribution to RAN3#88
[2]
R3-151311 "Response LS on Paging for MTC", LSout from RAN3#88

[3]
R3-151624 "Way Forward for MTC Paging”, contribution to RAN3#89 

[4]
R3-151628 "Further information on MTC related aspects for Paging Optimisation", draft LSout, contribution to RAN3#89
[5]
R3-151625 "Paging Optimisation – MTC related", draft CR for TS 36.300, contribution to RAN3#89 

[6]
R3-151626 "Paging Optimisation – MTC related", CR1339 for TS 36.413, contribution to RAN3#89 

[7]
R3-151627 "Paging Optimisation – MTC related", CR0882 for TS 36.423, contribution to RAN3#89
PAGE  
1

