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1
Introduction
SA2 introduced in Rel-14 a feature allowing restriction of use of enhanced coverage, cf. e.g. CR to TS 23.401 in [1], with associated S1 signaling agreed by RAN3 in [2]. The rationale behind the feature is that use of enhanced coverage typically increases the consumption of radio resources, and the operator may therefore wish to limit the use of enhanced coverage to specific UEs (key issue 1 in TR 23.730). 

In this paper we look at the related stage 2 change done by SA2 for the S1 PAGING message, and discuss whether this change is aligned with RAN3 assumptions for assistance data for paging;
2
Discussion
The following changes were introduced by SA2 in TS 23.401 for the S1 PAGING message (CR in [1]):
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In the above, “Information for Enhanced Coverage” corresponds to the S1 Assistance Data for CE capable UEs IE, which was introduced as part of paging optimisation feature in Rel-13.
It seems that SA2 assumed the following mechanism for paging:

· Assistance Data for CE capable UEs IE present in S1 PAGING message: The eNB may use Enhanced Coverage to page the UE.

· Assistance Data for CE capable UEs IE not present in S1 PAGING message: The eNB shall not use Enhanced Coverage to page the UE.

However, we would like to observe that no such mandate is captured in RAN3 specification for the paging optimisation feature, where the part concerning enhanced coverage is described as follows in TS 36.300:

Observation: An eNB may perform paging using Enhanced Coverage even if the S1 Assistance Data for CE capable UEs IE is not present in the S1 PAGING message.

We therefore propose to add an explicit indicator (Enhanced Coverage Restricted IE) to the PAGING message, indicating that the eNB shall not use Enhanced Coverage, as has already been done for several other S1 messages in [2], and to inform SA2 about this change.
Proposal: Add the Enhanced Coverage Restricted IE to the PAGING message and inform SA2.

3
Conclusion
We have made the following observation:
Observation: An eNB may perform paging using Enhanced Coverage even if the S1 Assistance Data for CE capable UEs IE is not present in the S1 PAGING message.

Implicit signalling of Enhanced Coverage Restriction in the S1 PAGING message as described in TS 23.401 should therefore be replaced by explicit signalling:

Proposal: Add the Enhanced Coverage Restricted IE to the PAGING message and inform SA2.

A CR to TS 36.413 is submitted to this meeting in [3].
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4.3.27.1	Paging for Enhanced Coverage


Support of UEs in Enhanced Coverage is specified in TS 36.300 [5].


Whenever S1 is released and Information for Enhanced Coverage is available for the UE, the eNB sends it to the MME as described in clause 5.3.5.


The MME stores the received Information for Enhanced Coverage and, if Enhanced Coverage Restricted parameter is not set then MME includes it in every subsequent Paging message for all eNBs selected by the MME for paging.








23.13.2	Paging optimisation for UEs in enhanced coverage


Information on the coverage enhancement (CE) level, if available for the UE, is provided transparently by the serving eNB to the MME at transition to ECM_IDLE together with the respective cell identifier and is provided to the E-UTRAN during paging. The Paging Attempt Information, as defined in 23.13.1, is always provided to all paged eNBs for UEs for which the information on the coverage enhancement level has been received.











