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Overall description
RAN6 would like to inform CT1 and SA2 about the status of RAN6#5 discussions on the feature “restricted use of enhanced coverage”, which has been specified in TS 24.008 as part of the SA work item CIoT_Ext for Rel-14. 

RAN6 sent a reply LS in R6-160214 from RAN6#2 on this topic to both groups and so far did not receive a reply on the raised issues. Consequently, RAN6 seeks for guidance from CT1 how to specify the AS layer behaviour for this feature.

RAN6 has discussed the use case scenarios for this feature that are referred in the extract from TR 23.070 below 
The usage of Coverage Enhancements may require use of extensive resources (e.g. radio and signalling resources) from the network. Therefore it should be possible to authorize usage of the Coverage Enhancements functionality to ensure that only specific subscribers (e.g. those subscribed to use this service) are able to benefit from the feature. Also, as mobile network operators may expose coverage enhancement as service capability it would be desirable for 3rd party service provider to query status of, or enable/disable enhanced coverage feature per individual UEs.
From RAN6’s point of view, it is not clear if the feature should prevent usage of extended coverage or restrict its usage and what is the time frame for the restriction. For instance, whether the restriction may be related to temporary network conditions or be user/device specific for medium or long-term control.

RAN6’s understanding of the Stage 3 description in TS 24.008 is that the network informs the MS as part of the Attach Accept and Routing Area Accept message, respectively, about the restricted use of enhanced coverage, that applies for the MS that supports this feature as indicated in the MS network capabilities included in the Attach Request and Routing Area Request message, respectively. 
RAN6 identified impacts on radio link control and mobility management procedures due to the activation of the feature, which are as follows: 

· In particular, if a MS is located in extended coverage, there is a risk that the MS loses network connectivity, after reception of the restricted use of enhanced coverage command as the MS may not be able to camp on any cell in normal coverage. For stationary CIoT devices this may lead to a service failure in that case. RAN6 has a concern that for reactivation of stationary battery driven CIoT devices, in order to revert back to enhanced coverage, this will require human interaction in that case. Therefore, RAN6 would like to get clarification if the MS in restricted use of enhanced coverage is allowed to camp on cells providing enhanced coverage or not. In case the MS may still camp on cells in enhanced coverage, reachability of the MS would be preserved after reception of the restricted use of enhanced coverage command.
· RAN6 has specified the support of extended coverage both for devices supporting (E)GPRS and EC-GSM-IoT as well as for EC-GSM-IoT only devices. RAN6 thus seeks guidance from CT1if the MS, that receives the indication for the restricted use of enhanced coverage should stay in EC operation, e.g. with restriction to operate the uplink and downlink traffic channel in the lowest coverage class CC1 with similar resource usage as in EGPRS MCS-1, or whether the MS should enter PEO operation, if supported, or legacy (E)GPRS operation requiring additional NAS layer message exchange. In case of the latter two options, an EC-GSM-IoT only device will not be capable to provide any service upon reception of the restricted use of enhanced coverage command. In case of the latter two options, RAN6 has a concern that for reactivation of these EC-GSM-IoT only devices, in order to revert back to enhanced coverage, this will require human interaction. 
· RAN6 would like to point out that the power consumption issue needs also to be considered for the case of restricted use of enhance coverage. For an EC capable device, moving the device to legacy EGPRS operation this will lead to additional power consumption as this mode does not support relaxed mobility measurements and enhanced system information acquisition features. Thus for a EC capable device it is power efficient to operate in CC1 in case of EC restriction. In RAN6’s view this approach, which is aligned to the previous LS in R6-160214 allows for maintaining the energy efficient operation when coverage restriction is enabled for a particular device.

· Furthermore, the impact on mobility management procedures needs to be investigated. RAN6 has a concern, that the MS in enhanced coverage, that receives the restricted use of enhanced coverage command, may not be able to send a Routing Area Update request and hence the network is not aware of a change of the Routing Area in that case. This concern also refers to other NAS layer messages that the MS may be subject to receive. Thus, RAN6 would like to get clarification if the MS is allowed to send normal Routing Area Update requests, once it camps on a cell in extended coverage due to the fact that it cannot get service in normal coverage.
· RAN6 has discussed the removal of the restricted use of enhanced coverage. For instance, the network may page the MS of interest to indicate the removal of the restricted use of enhanced coverage. For this, the SGSN needs to evaluate the status of the restricted use of enhanced coverage and inform the MS at the next paging opportunity. RAN6 would like to get clarification if CT1 agrees to the need of this procedure to inform the MS at the earliest possible time of the removal of the restricted use of enhanced coverage that may be initiated by a 3rd party service provider. 
Thus RAN6 would like to get clarification on following questions: 

Q1: Is it anticipated that Enhanced Coverage (EC) restriction will typically be enabled for a short period (e.g. minutes) or can longer periods be expected (e.g. hours/days/months)?

Q2: Upon determining that EC restriction is enabled, is a device allowed to remain camped in its current serving cell using EC as long as it remains in idle mode (i.e. only if transmission becomes necessary will the device attempt cell re-selection) or is it expected to immediately attempt re-selection to a cell where it can operate without EC? 

Q3: If a device immediately attempts cell re-selection upon determining that EC restriction is enabled but is unable to find any cell in which it can operate without EC then should it be allowed to return to its original cell (where it can only operate using EC) but with some degree of limitations imposed on its ability to perform autonomous transmissions (e.g. NAS only)?

Q4: If a device immediately attempts cell re-selection upon determining that EC restriction is enabled and is able to find a cell in which it can operate without EC then should it be allowed to do so even if it must enter a mode of operation different from the mode used prior to the EC restriction (e.g. change from a RAT specific mode of operation wherein battery conservation is emphasized to a mode where battery conservation is not emphasized)?

Q5: In addition to enabling/disabling the use of EC restriction for a given device using NAS signalling is there a need to allow for enabling/disabling the EC restriction, e.g. via paging, to minimize the delay once the core network decides that EC restriction should be enabled/disabled?

RAN6 welcomes the view from CT1 on the above discussion and questions in order to specify the AS layer behavior for this feature.
2
Actions
To 3GPP TSG CT WG1:
ACTION: 
RAN6 would like CT1 to clarify their viewpoint on above raised concerns and kindly provide feedback on the raised questions. 
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Dates of next TSG RAN WG6 meetings
TSG RAN WG6 Meeting #6
27 November – 1 December 2017, Reno, USA
TSG RAN WG6 Meeting #7
26 February – 2 March 2018, Athens, Greece
