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1 Introduction
The following objective is in the scope of Rel16 additional enhancement of MTC [1]:
	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]

· 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



In this paper, we focus the enhancements to idle mode mobility.

2 Discussion
As one of the important RAN2 scopes in the WID, the enhancement to idle mode mobility for non-BL UEs is discussed.

In Rel15, non-BL UEs in CE mode basically have the same features as BL UEs. Actually, non-BL UEs can operate by monitoring either PDCCH or MPDCCH. In Rel15 and earlier releases, the operation mode, i.e. whether PDCCH or MPDCCH is used, is mainly determined based on RSRP. 
In Rel16, non-BL UEs in normal coverage (i.e. with good RSRP) can be further enhanced to operate in CE mode for other purposes, e.g. higher reliability and more power saving. 

One use case is that non-BL UEs with good RSRP receive system information and paging by monitoring MPDCCH on the narrow band. With repetition, the reliability SI transmission can be enhanced for non-BL UEs. Besides, by only monitoring one of the paging narrow bands, non-BL UEs can save power by monitoring only a narrow band even though the paging capacity in the narrow bands may be reduced, if non-BL operate in CE mode. 
When a Rel16 non-BL UE supporting CE mode selects a cell with the cell selection criterion S in normal coverage fulfilled, it can potentially operate on either NC mode or CE mode depending on different purposes. For example, operating in CE mode brings more power saving and high reliability. While, operating in NC mode brings more paging capacity. Whether this needs to be controlled by the network needs further discussion.
Observation 1: There are benefits for non-BL UE supporting CE mode, with the criterion S in normal coverage fulfilled, to operate in CE mode, in IDLE mode.
As we have discussed in RAN2#105 meeting, companies seems have the common understanding that the intended UE behaviors should be that non-BL UE supporting CE mode can operate either in CE mode or NC mode in IDLE mode, regardless the condition when performing cell selection.

Proposal 1: There should be no requirement for UE to operate in either NC mode or CE mode in IDLE mode after cell selection.
In the TS 36.304, there is only the statement about whether normal coverage or enhanced coverage is to be considered, when UE performs cell selection.

	If cell selection criterion S in normal coverage is not fulfilled for a cell, UE shall consider itself to be in enhanced coverage if the cell selection criterion S for enhanced coverage is fulfilled, where:

Qrxlevmin
UE applies coverage specific value Qrxlevmin_CE (dBm)

Qqualmin
UE applies coverage specific value Qqualmin_CE (dB)

If cell selection criterion S in normal coverage is not fulfilled for a cell and UE does not consider itself in enhanced coverage based on coverage specific values Qrxlevmin_CE and Qqualmin_CE, UE shall consider itself to be in enhanced coverage if UE supports CE Mode B and CE mode B is not restricted by upper layers and the cell selection criterion S for enhanced coverage is fulfilled, where:

Qrxlevmin
UE applies coverage specific value Qrxlevmin_CE1 (dBm)

Qqualmin
UE applies coverage specific value Qqualmin_CE1 (dB)

For the UE in enhanced coverage, coverage specific values Qrxlevmin_CE and Qqualmin_CE (or Qrxlevmin_CE1 and Qqualmin_CE1) are only applied for the suitability check in enhanced coverage (i.e. not used for measurement and reselection thresholds).


In summary, UE only considers itself in enhanced coverage based on the cell selection criterion S.

As specified in TS 36.331, UE only considers itself in enhanced coverage as specified in TS 36.304.
	The Bandwidth reduced Low Complexity (BL) UEs and UEs in Coverage Enhancement (CE) apply Bandwidth Reduced (BR) version of the SIB, posSIB or SI messages. A UE considers itself in enhanced coverage as specified in TS 36.304 [4]. In this and subsequent clauses, anything applicable for a particular SIB, posSIB or SI message equally applies to the corresponding BR version unless explicitly stated otherwise.


Observation 2: In the current specification, UE only considers itself in enhanced coverage based on the cell selection criterion S.

In addition, UE has to apply the BR version of SIB if UE in enhanced coverage as specified in TS 36.331.
	The Bandwidth reduced Low Complexity (BL) UEs and UEs in Coverage Enhancement (CE) apply Bandwidth Reduced (BR) version of the SIB, posSIB or SI messages. A UE considers itself in enhanced coverage as specified in TS 36.304 [4]. In this and subsequent clauses, anything applicable for a particular SIB, posSIB or SI message equally applies to the corresponding BR version unless explicitly stated otherwise.


In that case, during the IDLD mode duration, if UE camps on the cell by considering itself in normal coverage, UE has to acquire both BR version of SIB and legacy of SIB after cell selection, in order to achieve the switching between NC and CE without re-acquiring the SIB. This should be confirmed by RAN2.
Proposal 2: RAN2 confirms that UE has to acquire both versions of SIB, after cell selection, in order to achieve the switching between NC mode and CE mode without re-acquiring the SIB in IDLE mode.
Therefore, if both proposal 1 and proposal 2 are agreed by RAN2, some clarification is needed to align the observation 2 and proposal 1, as following in TS 36.331.

Following TP can be considered to clarify the proposal 1.
	The Bandwidth reduced Low Complexity (BL) UEs and UEs in Coverage Enhancement (CE) apply Bandwidth Reduced (BR) version of the SIB, posSIB or SI messages. A UE considers itself in enhanced coverage as specified in TS 36.304 [4]. A UE may also consider itself in enhanced coverage if the BR version of the SIB can be obtained. In this and subsequent clauses, anything applicable for a particular SIB, posSIB or SI message equally applies to the corresponding BR version unless explicitly stated otherwise.


Proposal 3: if proposal 1 and proposal 2 are agreed, RAN2 should discuss the need of CR to clarify the agreements.
3 Conclusion
In this document we discussed the enhancements to idle mode mobility, and made following proposals:
Observation 1: There are benefits for non-BL UE supporting CE mode, with the criterion S in normal coverage fulfilled, to operate in CE mode, in IDLE mode.
Proposal 1: There should be no requirement for UE to operate in either NC mode or CE mode in IDLE mode after cell selection.
Observation 2: In the current specification, UE only considers itself in enhanced coverage based on the cell selection criterion S.

Proposal 2: RAN2 confirms that UE has to acquire both versions of SIB, after cell selection, in order to achieve the switching between NC mode and CE mode without re-acquiring the SIB in IDLE mode.
Proposal 3: if proposal 1 and proposal 2 are agreed, RAN2 should discuss the need of CR to clarify the agreements.
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