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Introduction
In the Rel-16 work item description (WID) of Additional enhancements for NB-IoT, one of the objectives is to improve the multi-carrier operation as follows [1]. 
· Specify signalling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted [RAN1, RAN2, RAN4] 

In RAN2#104, the followings were agreed in RAN2 

RAN2 further study how to support the use case of enabling measurements in non-anchor carrier while reducing measurement on anchor carrier.


The objective of the WID is primarily to specify the signalling. So, it is bit unclear with the scope of the above agreement. In this contribution, we discuss the dependency of this topic with other RAN groups and how RAN2 should progress. 

[bookmark: _Ref178064866]Discussion
Companies should acknowledge that it is beyond the scope of WI to specify as how NRS for non-anchor paging would be used for RRM as it is not stated to study to see the feasibility of doing so.
Transmitting NRS on all non-anchor carrier all the time would be expensive. The benefit of transmitting NRS on all non-anchor carrier needs to be studied well before deciding to use this for RRM. The benefit that has been outlined by proponent companies is primarily to use this for RRM purpose and reduce the dependency upon the anchor carrier. 
Currently, the mobility related measurements are done on the anchor carrier, and an NB-IoT UE is required to measure twice per DRX cycle. This is motivated that both RSRP and RSRQ need to be measured for cell selection/reselection, and usually anchor carrier has better coverage, and the UE is expected to tune to anchor carrier anyway for synchronization. Further, measurements done on the anchor carriers can be expected to be more reliable than on the non-anchor carriers.
NRS on a non-anchor carrier may not be transmitted all the time. Further, it may not be available in all the paging carrier. In such case, it may not be suitable for RRM measurements. However, once RAN1 agrees on the NRS configuration on non-anchor paging carrier, it could be analysed if that can be used for RRM measurements.
RAN2 should also investigate ways of reducing NRS transmission since energy consumption would be high and it would increase interference. Further, for any dynamic spectrum share between NR and NB-IoT would be easier if NRS transmission is reduced.

[bookmark: _Toc528873426][bookmark: _Toc535267243][bookmark: _Toc707263][bookmark: _Toc990922][bookmark: _Toc1078194][bookmark: _Toc4707467]It is not in the scope of WID to study how NRS that is defined to improve paging performance is to be used for RRM purposes. The first preference should be given to enable early termination of NPDCCH. Further, it is beneficial to minimise/optimize NRS transmission.

[bookmark: _Toc525682119][bookmark: _Toc525682149][bookmark: _Toc525682323][bookmark: _Toc535265564][bookmark: _Toc535265665][bookmark: _Toc535267259][bookmark: _Toc706922][bookmark: _Toc707126][bookmark: _Toc707261][bookmark: _Toc991310][bookmark: _Toc1078190][bookmark: _Toc4707471]RAN2 to first target the WID objectives. The final decision on RRM decision should be done by RAN1/RAN4.

Further, it should be analysed if the NRS on non-anchor carrier is enabled/disabled and configured per carrier or per cell. To convey the signalling per cell would consume more bits than conveying per carrier. 
[bookmark: _Toc535265565][bookmark: _Toc535265666][bookmark: _Toc535267260][bookmark: _Toc706923][bookmark: _Toc707125][bookmark: _Toc707260][bookmark: _Toc991311][bookmark: _Toc1078191][bookmark: _Toc4707472]RAN2 needs to wait for RAN1 to agree on the NRS configurations.
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Conclusion
In section 2 we made the following observations:
Observation 1	It is not in the scope of WID to study how NRS that is defined to improve paging performance is to be used for RRM purposes. The first preference should be given to enable early termination of NPDCCH. Further, it is beneficial to minimise/optimize NRS transmission.

Based on the discussion in section 2 we propose the following:
Proposal 1	RAN2 to first target the WID objectives. The final decision on RRM decision should be done by RAN1/RAN4.
Proposal 2	RAN2 needs to wait for RAN1 to agree on the NRS configurations.
Proposal 3	RAN2 needs to evaluate whether configuration should be per cell or per carrier and should consult with RAN1 before deciding.
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