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1. Introduction

In CT1#94 CT1 received an LS from GERAN (C1-153842) to inform about CT1 impact of the GERAN work done for GSM Extended Coverage. This paper discusses the expected CT1 impact and how to plan this work in CT WGs.
2. Background
2.1 Extended Coverage in GSM

In August 2015 GERAN approved a new WID on Extended Coverage for GSM as part of enhancements for Machine Type Communications (New Work Item on Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things, CIoT_EC_GSM, GP-151039). This work item is dedicated to normative specification updates to introduce Extended Coverage for GSM as this will “enable a fast and economical worldwide deployment of battery efficient extended coverage to support Internet of Things over cellular networks”.
In the work and analysis of EC-GSM, GERAN has concluded that this new functionality will introduce delays in the message transfer for GSM and that these delays may impact the NAS. GERAN informed CT1 of the possible NAS impact in LS CT-153842 and also included a GERAN paper analyzing the timing of the RAU procedure at EC-GSM. This analysis of RAU indicates a significant additional procedure delay compared to RAU without EC-GSM and GERAN asks CT1 to analyse if other timers also are impacted.
2.2 Extended Coverage in LTE

In September 2014 RAN approved a new work item on enhancements for MTC (Further LTE Physical Layer Enhancements for MTC, RP-141660). This work item includes Coverage Enhancements for LTE similar to EC-GSM and after an initial study phase normative work started and is expected to be concluded December 2015.
RAN has not informed CT1 of expected impacts to NAS from the work on Enhanced Coverage in LTE, but it is reasonable to expect that additional delays could also be introduced in LTE. Thus, CT1 should also look into the Enhanced Coverage for LTE and analyse possible NAS impacts.
2.3 Extended Coverage in WCDMA
There is no work ongoing or planned on Extended/Enhanced Coverage for WCDMA.
3. Discussion
As can be seen above, work on Extended/Enhanced Coverage is ongoing in both GERAN and RAN for Rel-13 and CT1 needs to evaluate the impact to be expected.
Based on the information provided by GERAN significant delay can be added to NAS procedures, but it is not clear whether this delay will require update of NAS timer and it is also not clear what NAS procedures are impacted.

Observation 1: CT1 needs to analyse whether the additional delays introduced by EC-GSM will require NAS timer extension.

Observation 2: CT1 needs to analyse the complete set of NAS procedures and timers impacted by EC-GSM.

Even though RAN has not provided CT1 with information on expected procedure delays for LTE as has been provided by GERAN, it is likely that NAS will be impacted in a similar way. Also for LTE it needs to be identified and clarified what NAS timers and what NAS procedure are impacted by Enhanced Coverage.
Observation 3: CT1 needs to analyse whether the additional delays introduced by Enhanced Coverage for LTE will require NAS timer extension.

Observation 4: CT1 needs to analyse the complete set of NAS procedures and timers impacted by Enhanced Coverage for LTE.

Until the required analysis has been done it is not known whether there will be impact on normative CT1 specification and it is not possible to estimate the scope of the CT1 work. It therefore proposed that CT1 does an analysis of the expected NAS impact and scope of the corresponding normative work without any dedicated CT work item as a first step and based on the outcome decide whether the expected scope is big enough to justify a CT work item for Extended/Enhanced Coverage for GSM and LTE.
Proposal 1: It is proposed that CT1 analyses the impact from Extended/Enhanced Coverage without a dedicated work item.

Proposal 2: It is proposed that CT1 decides to start a CT work item for Extended/Enhanced Coverage or not when the scope of the expected normative work is known.
4. Conclusion and proposed way forward
It is proposed that CT1 discusses the planning of Extended/Enhanced Coverage work in CT1 based on the observations and proposals above. Depending on the status of the work in GERAN and RAN, it should be possible for CT1 to have an analysis for CT1#95-bis in January 2016 and depending on the outcome a possible WID can be handled in the same meeting. Possible normative work should be possible in CT1#95-bis and CT1#96 in January and February 2016.

If an analysis indicates that the work scope justifies a CT work item, Ericsson volunteers to provide such to CT1#95-bis.
