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Introduction
The work item Additional Enhancements for NBIOT and eMTC has been agreed in [2].
Part of the work item involves RAN3 as follows:

· Introduce support for NB-IoT carrier selection based on the coverage level, and associated carrier specific configuration (e.g. maximum repetitions UL/DL, DRX configurations, etc.). [NB-IoT] [RAN2, RAN3]
As can be seen the work focusses on NBIOT.

Discussion
The network can serve NBIOT traffic in a cell on multiple carriers. One is called anchor carrier because it has the synchronization signals, the other are called non-anchor carriers.
Whenever a UE needs to be paged, the network calculates the carrier over which to page the UE (let us call it paging carrier) using an algorithm based on UE ID. Symmetrically, the UE will monitor paging on the same carrier, using the same algorithm. 
This works but is not optimized because paged UEs on any carrier would include UEs in good, average or bad radio conditions and in order to reach all of them in a paging occasion, the paging gNB will typically page using a high maximum number of repetitions. This is a waste for those UEs which are in good coverage conditions.

RAN2 is working on optimizing in release 17 this paging carrier selection algorithm to take into account the coverage conditions of the UE(s). Especially the network will compute a “next” paging carrier to be used for a particular UE based on the last known coverage level of the UE at the time of RRC release to idle. 
For example, in the ideal scenario when radio conditions for the UEs are stable in a cell, UEs of similar coverage conditions will be paged on the same carrier and the network can then use an adequate number of repetitions for this carrier adjusted to the last known coverage level of these UEs. 

There are mostly two solutions foreseen by RAN2 to implement this optimization which are:

Solution 1: the old gNB gives to the UE in the RRC release message an indicator that it will next be paged using the new algorithm. The UE in idle mode then starts monitoring paging selecting the paging carrier taking into account its coverage level. The old gNB transfers this indicator to the AMF for delivery to the next paging gNB. Using this indicator, the next paging gNB can select the paging carrier taking into account the last known coverage level of the UE which is already received today via the AMF.




At last RAN3#113 meeting the following options emerged for RAN3 from the summary document [3] related to RAN2 solution 1:

· Option 1: Include the “indication” in the NGAP Cell Identifier and Coverage enhancement level IE as proposed in 3245 and 3454.
· Option 2: Include the “indication” in the existing RRC container UERadioPagingInformation (or UERadioPagingInformation-NB message for NB-IoT) as proposed in 3850.
· Option 3: Include the “indication” in the existing RRC container UEPagingCoverageInformation-NB message as proposed in 3575.
[bookmark: _Hlk84784141]Of course, the decision is pending RAN2. In this paper we propose that if RAN2 decides solution 1 then RAN3 decides option 1.

Proposal 1: if RAN2 decides solution 1, include the “indication” in the NGAP Cell Identifier and Coverage enhancement level IE. The draft CR is available in [4].

Solution 2: the old gNB gives to a UE in the RRC release message directly the paging carrier over which the next paging message for this UE is expected to be delivered. The old gNB also transfers this carrier information to the AMF for delivery to the next paging gNB. 

At last RAN3#113 meeting, the following options emerged for RAN3 from the summary document [3] related to RAN2 solution 2:

· Option 1: Include the paging carrier information in the NGAP Cell Identifier and Coverage enhancement level IE as proposed in 3454.
· Option 2: Include the paging carrier information in the existing RRC container UERadioPagingInformation (or UERadioPagingInformation-NB message for NB-IoT) as proposed in 3850.
· Option 3: Include the paging carrier information in the existing RRC container UEPagingCoverageInformation-NB message as proposed in 3575.
· Option 4: Include the paging carrier information in a new RRC container as explained in 3245.
Of course, the decision is pending RAN2. In this paper we propose that if RAN2 decides solution 2 then RAN3 decides option 3.

Proposal 2: if RAN2 decides solution 2, include the paging carrier information in the existing RRC container UEPagingCoverageInformation-NB message.

Conclusion and Proposal
This paper has described the RAN1 work item on Additional Enhancements for NBIOT and eMTC concerning the aspects which could impact RAN3 as mentioned by RAN Plenary in [2], namely the optimization of NBIOT carrier selection based on coverage level. 
This is however currently discussed in RAN2 first. 
Even though the final solution is not yet decided by RAN2, we propose to agree the CR in [4] as baseline RAN3 CR which can be updated after RAN2 makes its final decision.

Proposal 1: agree the CR in [4] as RAN3 baseline CR for the carrier selection work. 
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