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1 Introduction
In RAN#88, a WI on additional enhancements for NB-IoT and LTE-MTC was approved [1] and one major objective was agreed for NB-IoT in the following:
	· 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]


In the previous meeting RAN2#111e, the following agreements were made:

	· 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

· FFS service based


In this contribution, we will continue to discuss on the method of enhanced paging carrier selection and multi carrier configuration.
2 Discussion
2.1 Enhanced multi carrier selection
In the previous meeting, whether to support service based/ DRX based carrier selection was still left without drawing a conclusion. Therefore, in this paper, we will mainly make a discussion on this issue in further.

In Rel-16, the service based WUS grouping was introduced with the purpose of decreasing false paging rate. The paging probability with the meaning of the probability of sending paging message in one paging occasion for a certain UE was defined for service type. If such service type is supported for carrier selection, the UE would be categorized in the early stage. The UE with GWUS capability can get the similar benefit on the selected paging carrier as that of WUS grouping in the perspective of decreasing false paging rate. Meanwhile, due to that it has only one kind of WUS group on a certain paging carrier, it would decrease WUS sequence transmission.
In addition, for the carrier with low paging probability, the UEs with the same paging occasion have no need to be paged at the same time with a higher probability, the eNB would not send paging message in this paging occasion, which would benefit to decrease the signaling overhead for eNB.
As mentioned above, it is feasible to use the existing paging probability for service based paging carrier selection. Meanwhile, a new service type also can be considered to support service based paging carrier selection. Not only should take its reasonability into consideration, but also we need to consider how to keep the consistent understanding for the service type between UE and eNB, while considering a new service type. 

Proposal 1: It is suggested to support service based paging carrier selection.  
In Rel-16, the issue regarding CSS overlapping when the UE with short DRX cycle suffers in extreme coverage was discussed. If carrier specific DRX cycle and carrier specific enhanced coverage level are configured, such issue would be significantly alleviated due to that the UE suffers in extreme coverage can be allocated to the carrier with relatively long DRX cycle. 

In addition, the parameter npdcch-NumRepetitionPaging is strongly correlated to enhanced coverage level. That is, the good coverage usually needs to be configured with small npdcch-NumRepetitionPaging. The UE with good coverage can be allocated to the carrier with short DRX cycle and small npdcch-NumRepetitionPaging, which would benefit to decrease paging latency due to that the UE would be possible to early receive the paging message on NPDSCH after fast completing fewer repetition transmission on NPDCCH by eNB.   

As mentioned above, the paging related parameters (e.g., DRX cycle, npdcch-NumRepetitionPaging, CE level) are interconnected. Therefore, it is reasonable to configure DRX cycles corresponding to a certain CE level. In detail, a set of carriers configured with one certain CE level can be configured with same npdcch-NumRepetitionPaging and one or more kinds of DRX cycle with the limitation by a minimum.  As long as the minimum DRX can meet the paging repetition with the configured value of npdcch-NumRepetitionPaging, a set of DRX value can be configured for these carriers. The UE with a certain CE level can further select a corresponding carrier based on DRX cycle.
Proposal 2: Combine DRX cycle with CE level for supporting DRX based carrier selection.
If the service based carrier selection and DRX based carrier selection are applied at the same time, it is hard to support such finer granularity with carriers division among at most 16 carriers.  The UE may not choose a carrier with its service type and the supported DRX cycle as the result of the collision caused by the carrier configuration with service type and DRX cycle. Therefore, it is reasonable to apply them alternatively and a predefined regular is needed. For example, if the UE supports DRX based carrier selection and the cell also supports it, DRX based carrier selection would be used, otherwise, if the UE supports service based carrier selection and the cell also supports it,  service based carrier selection would be used, that is, DRX based carrier selection would be considered with a higher priority. If the cell and UE only both support CE level based carrier selection, the CE level based carrier selection would be used.
Proposal 3: The service based carrier selection and DRX based carrier selection should be applied alternatively with a predefined rule.
2.2 Multi carrier configuration
In the previous section, the paging related parameters (e.g., npdcch-NumRepetitionPaging, DRX cycle) are discussed on the issue of multi carrier selection. In order to get more benefit from multi carrier selection, such paging related parameters should be carrier specific configured.

For the parameter nB, it reflects the density of paging occasion in one paging cycle. If the npdcch-NumRepetitionPaging and default paging cycle are agreed to be carrier specific configured, since the carrier configured with small npdcch-NumRepetitionPaging can configure large nB, it is beneficial to improve paging capacity. Therefore, the paging related parameters (e.g., npdcch-NumRepetitionPaging, DRX cycle, nB) can be carrier specific configured.

Proposal 4: Carrier specific paging related parameters (e.g., nB, npdcch-NumRepetitionPaging, DRX cycle) can be supported.

3 Conclusion

In this contribution we discuss the issues of multi carrier selection and multi carrier configuration, and made the following proposals:
Proposal 1: It is suggested to support service based paging carrier selection.
Proposal 2: Combine DRX cycle with CE level for supporting DRX based carrier selection.
Proposal 3: The service based carrier selection and DRX based carrier selection should be applied alternatively with a predefined rule.
Proposal 4: Carrier specific paging related parameters (e.g., nB, npdcch-NumRepetitionPaging, DRX cycle) can be supported.
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