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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  but made no agreement.

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 coverage level
There has been a discussion about what metric the coverage should be based upon in the last meeting. There were four options provide in [2], listed as follows:
· Alt1: based on NRSRP 
· Alt2: an estimated BLER for decoding NPDCCH considering a certain paging Rmax being above a certain percentage threshold, e.g. 1 or 10%, similar to what is already done for Msg3 CQI reporting.
· Alt3: NPDCCH repetitions evaluated by eNB.
· Alt4: A high level information reflecting the service requirements/ characteristics negotiated between the UE and MME/AMF via NAS, e.g. ‘normal coverage’, etc.
Option 4 was opposed by most companies. The rest of the three options seems worth further discussion.
From MTK’s point of view, option 1 and option 2 are basically the same. They all are based on radio condition evaluation by UE. Option 2 may be more accurate than option 1. They are all acceptable for MTK, but option 2 is more complicated and not necessary. Therefore MTK prefers the simpler solution, option 1.
For option 3, the difference comparing to option 1 and option 2 is that the evaluation is from eNB. Although it’s pretty much the same difficulty to notify the radio condition variation from UE to eNB and from eNB to UE, it’s more difficult for the eNB to be aware of radio condition variation of the UE. Thus option 3 is less desirable.
Proposal 1:  Use NRSRP or estimated NPDCCH BLER  to metic the coverage level. 
Another focused issue is whether the paging carrier should be only applicable for the cell where the paging carrier is determined. It is possible that the selected paging carrier can be applicable for other cells, as long as the eNB sends the paging message on both the default carrier and the same selected paging carrier when leaving the last used cell. It also needs the same configuration for a non-anchor carrier of paging that can result in a selection of the same paging carrier. The UE in moving state can use the selected paging carrier in another cell without causing extra signalling overhead, it would be a great benefit. 
Proposal 2:It is allowed to use the same selected paging carrier in another cell when possible.
For the case of radio condition deteriorate in the same cell, a UE on a selected paging carrier may not be able to receive the paging message. UE sends a nofity to the network would cause too much signalling overhead, therefore it is not desirable. The UE can switch back to the default paging carrier, where the paging message can be sent in a large repetition number. The network would update the paging escalation scheme accordingly. 
Proposal 3: No autonomous indication from UE to network when radio condition deteriorates.
Proposal 4: The UE can switch back to the default paging carrier when radio condition deteriorates
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 [3]. 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 5: Support paging carrier selection based on DRX cycle.
For a UE that has a specific DRX cycle and a selected paging carrier for it, when the radio condition deteriorates, it also may not be able to receive the paging message due to the small repetition number. So when UE selecting a paging carrier for it, the current coverage level should also be a factor of it.
Proposal 6:  When the UE selecting a paging carrier for UE specific DRX, the current coverage level should also be involved for consideration
Conclusion 
Proposal 1:  Use NRSRP or estimated NPDCCH BLER  to metic the coverage level. 
Proposal 2:It is allowed to use the same selected paging carrier in another cell when possible.
Proposal 3: No autonomous indication from UE to network when radio condition deteriorates.
Proposal 4: The UE can switch back to the default paging carrier when radio condition deteriorates
Proposal 5: Support paging carrier selection based on DRX cycle.
Proposal 6:  When the UE selecting a paging carrier for UE specific DRX, the current coverage level should also be involved for consideration
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