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1	Introduction
The Rel-16 Work Item (WI) on “Additional MTC enhancements for LTE” [1] has the following as one of its objectives for BL/CE UEs:

	Extreme coverage for non-BL UEs:
· Specify CE mode A and B improvements for non-BL UEs from among the following list [RAN1, RAN2, RAN4]
· [bookmark: _Hlk521496697]Enhancements to idle mode mobility
· UE demodulation performance requirements for 2 RX antennas and full duplex FDD
· Dual layer DL reception
· Feedback based on CSI-RS
· ETWS/CMAS in connected mode



During RAN2#107 proposals presented in [5] were agreed in principle although the exact wording has been discussed later in [4] and in the ongoing e-mail discussion.
One of the proposals refers to the possibility of having non-BL UEs camping in enhanced coverage when the S-Criterion for normal coverage is satisfied. This topic has been discussed in AI 12.1.9 on Stand-alone deployment, but since the proposed change does not seem to be within the scope of that AI, RAN2 agreed to discuss this particular case in another AI, i.e., 7.1.8 in RAN2#107bis.
In this paper we discuss whether a non-BL UE should be allowed to camp in enhanced coverage in a cell where S-Criterion for normal coverage is satisfied as a continuation of the discussion started in RAN2#107bis.
2	Discussion
In [4], [7] and [8] it is proposed that a non-BL UE should be allowed to camp in enhanced coverage in a cell where S-Criterion for normal coverage is satisfied. 
One of the arguments supporting this proposal is a reduced UE energy consumption due to monitoring MPDCCH instead of PDCCH for paging, but the gains are questionable, as discussed below.
Paging from network perspective
If the UE has been in enhanced coverage, the eNB may upload the CE Level for paging in a transparent container to the MME. The MME may then provide such coverage level information with the cell ID when paging request is sent to eNB [6]. Note that this is not mandatory; the eNB may not receive any information regarding UEs possible coverage level prior to paging.
If the network assumes that the UE is static and in enhanced coverage, it would make sense to transmit the paging message assuming the same CE level provided in the container. However, if the UE is not static, the network cannot know or reliably guess the UE CE level, the UE could be in normal coverage as well and there would be no need to use MPDCCH resources for paging. In any case, the eNB decision on to use either PDCCH or MPDCCH, or try both, is up to implementation. Thus, there is no guarantee that the network will page UE over MPDCCH (with enough repetitions that correspond to a particular CE level) even if the UE was released in CE when it was last in connected mode.  
[bookmark: _Toc24051325]There is no guarantee that the eNB will page over PDCCH or MPDCCH or both, regardless of if the UE was in enhanced coverage during last connection. 
From network resource efficiency standpoint; it would be best to use the most efficient channel to page a UE, when possible.
Another impact on paging efficiency, if the UE is allowed to freely choose whether to camp in normal or enhanced coverage, is that the information optionally provided to MME in the transparent container related to the assumed repetitions of MPDCCH becomes less reliable, and there may be need to change the NW paging strategy. For instance, although the information states that the UE was in normal coverage, the eNB would still need to perform a paging attempt in enhanced coverage in the same cell, before e.g. escalating in normal coverage to other cells.
[bookmark: _Toc24051326]The information provided in the transparent container for paging assistance becomes less reliable if UEs are allowed to camp in enhanced coverage even when S-criterion indicates normal coverage.

Paging from UE perspective
An additional complexity for the UE is that the UE would need to maintain both non-BR and BR version of the SIBs in order to switch between normal and enhanced coverage. 
[bookmark: _Toc24051327]For UEs, maintaining two versions of up-to-date SIBs would add complexity and reduce the power efficiency. 
In general, if a UE has the possibility to choose between normal or enhanced coverage, it should always choose normal coverage. This results in, less UE power consumption and better utilization of radio resources.
The S-criterion is used to let the UE select the most efficient coverage mode based also on a minimum channel quality guaranteed to the UE (minimum RSRP and RSRQ configured in SI). The network operator should be able to configure the thresholds for normal coverage and enhanced coverage according to network planning – it should not be only up to UEs whether to camp in normal or enhanced coverage. 
Therefore, in absence of results showing a clear gain for either UE or the NW, we propose the following:
[bookmark: _Toc23856744][bookmark: _Toc23856853][bookmark: _Toc23856745][bookmark: _Toc23856854][bookmark: _Toc23856746][bookmark: _Toc24051329]Non-BL UE shall camp in enhanced coverage only if S-criterion for normal coverage is not fulfilled, i.e., S-criterion for enhanced coverage is fulfilled.
[bookmark: _Toc21033608][bookmark: _Toc21033616][bookmark: _Toc21033609][bookmark: _Toc21033617]Conclusion

[bookmark: _Hlk23856948]In the previous sections we made the following observations: 
Observation 1	There is no guarantee that the eNB will page over PDCCH or MPDCCH or both, regardless of if the UE was in enhanced coverage during last connection.
Observation 2	The information provided in the transparent container for paging assistance becomes less reliable if UEs are allowed to camp in enhanced coverage even when S-criterion indicates normal coverage.
Observation 3	For UEs, maintaining two versions of up-to-date SIBs would add complexity and reduce the power efficiency.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Non-BL UE shall camp in enhanced coverage only if S-criterion for normal coverage is not fulfilled, i.e., S-criterion for enhanced coverage is fulfilled.
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