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Introduction
In WID on Rel-17 enhancements for NB-IoT [1], one objective to support carrier selection based on the coverage level, and associated carrier specific configuration is described as:
· 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]

Measurement before radio link failure was discussed in RAN2#111-e with the following agreements:
· Paging carrier selection Improvements based on CE level is considered
· Paging carrier selection Improvements based on DRX cycle may be considered
· whether DRX cycle is considered as part of CE level (Rmax) or can be also considered separately
· Enhancements for NPRACH Carrier selection carrier may be considered
· Paging carrier selection Improvements solely based on WUS or GWUS is not considered
· [bookmark: _GoBack]FFS service based

This contribution further discusses the potential solutions of paging carrier selection improvement based on CE level and DRX cycle.
Discussion
Paging carrier selection based on CE level
The first issue we need to address for paging carrier selection based on CE level is how the network knows UE’s current CE level. Normally, the network can get the UE’s current CE level by the latest random access procedure. But UE’s radio environment could vary during the connection, it would be more precise if UE can notify UE’s current CE level to the network by the end of the connection. But only the RLC status PDU is available to carry the information. However it is inappropriate to carry RRC-related information in RLC status PDU, and it seems not worthy to introduce an entirely new mechanism for this.
Proposal 1: How the network know UE’s current CE level should be discussed. 
Proposal 2: Network gets the UE’s current CE level by the latest random access procedure.
The next issue would be how the UE selects the paging carrier based on CE level.  The network can provide several individual non-anchor carriers for each CE level, which can only be selected based on CE level. But when at the early stage of Rel-17 deployment, only a few of UEs support Rel-17. The rest of UE is legacy, those can only select paging carrier based on UE ID. Therefore the resource efficiency is not preferred. 
Proposal 3: How the UE selects the paging carrier should be discussed.
Proposal 4: Resource waste should be taken into consideration.
The most tricky issue we need to address is what would UE and network do when CE level has varied. Sending an indication to the network by UE would be the first thought. But considering possible frequently CE level varying in mobility scenario, the power consumption would be significant. Other alternative options can be considered, like UE stick to the corresponding carrier based on CE level even CE level has varied. Or UE switches to paging carrier based on UE ID when CE level has varied. If UE has not yet updated the CE level information to the network by random access which is triggered by other reasons, Network pages the UE on the carrier based on the CE level first, if no response, network pages the UE on the carrier based on the UE ID again. When UE later updated the CE level information to the network by random access, UE and network switch to the paging carrier based on CE level.
Proposal 5: Whether UE can autonomously send an indication to the network when CE level varied should be discussed.
Proposal 6: No autonomous indication from UE to network when CE level varied.
Paging carrier selection based on DRX cycle
The reason why paging carrier selection based on DRX cycle can be considered is the CSS overlapping issue which has been discussed a lot during the meeting in [2]. The solution of Rel-16 is to introduce a parameter of broadcasted minimum UE specific DRX value. If the UE specific DRX cycle of a UE is smaller than the broadcasted minimum value, the UE uses the broadcasted value. For the cells that enabled a shorter DRX cycle like 320ms, the NW ensures PCCH configuration does not lead to CSS overlapping. In a word, one cell cannot provide a shorter DRX cycle and deep coverage support at the same time due to the CSS overlapping issue, which can be a problem for an operator. An operator may not want to deploy more eNBs for supporting two types of service.
There is also another problem for UE specific DRX supported UE. Whether the UE can receive the paging message completely depends on network deployment. If UE can only camp on a cell that allows UE specific DRX cycle, and the signal strength is lower than it needs to decode NPDCCH for paging due to a careless deployment, the UE will not be able to be paged.
One way to solve the problems is to distribute the UEs with different DRX cycle configurations to different carriers of a cell, i.e. select a paging carrier based on DRX cycle. For a UE that needs a shorter DRX cycle and is in good coverage, it can select a paging carrier that is configured for a shorter DRX cycle. For the UE that in deep coverage, whether configured with a shorter DRX cycle or not, can select a paging carrier that is configured for a longer DRX cycle, which allows a larger repetition number to decode NPDCCH of the paging message.
Proposal 7: Support paging carrier selection based on DRX cycle.
In the last meeting, a question about whether DRX cycle is considered as part of CE level (Rmax) or can be also considered separately was raised. I think the answer to this question depends on the CE level based solution, whether the paging carrier to be selected by good coverage UE can also be selected by the UEs in deep coverage. If the carrier can be shared by UEs in good coverage and deep coverage, due to the CSS overlapping issue, a shorter DRX cycle is not applicable.
Proposal 8:  Whether DRX cycle based carrier selection is a part of CE level based solution can be discussed after we have a WA for CE level based solution.
Conclusion 
Proposal 1: How the network know UE’s current CE level should be discussed. 
Proposal 2: Network gets the UE’s current CE level by the latest random access procedure.
Proposal 3: How the UE selects the paging carrier should be discussed.
Proposal 4: Resource waste should be taken into consideration.
Proposal 5: Whether UE can autonomously send an indication to the network when CE level changed should be discussed.
Proposal 6: No autonomous indication from UE to network when CE level changes.
Proposal 7: Support paging carrier selection based on DRX cycle.
Proposal 8:  Whether DRX cycle based carrier selection is a part of CE level based solution can be discussed after we have a WA for CE level based solution.
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