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Introduction
According to the WID [1], RAN2 plans to introduce NB-IoT carrier selection based on coverage level. The objective is as below:
· 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]

[bookmark: OLE_LINK18][bookmark: OLE_LINK19]The support of NB-IoT carrier selection based on coverage level has been discussed in multiple meetings and the following agreements were made at RAN2#115-e [2].
	RAN2#115-e agreements:
Support coverage or carrier specific DRX configurations, FFS details.
UE capability for Rel-17 paging carrier selection should be introduced
UE metric for determining carrier suitability and selection is based on NRSRP.
Use a hysteresis/longer averaging/timer for UE metric based on NRSRP.
FFS whether to introduce new UE report and/or whether to mandate support of existing Msg5 reporting.



At RAN2#115-e, an email discussion [post115-e][302] [NBIOT/eMTC R17] carrier selection (Ericsson) until RAN2#116-e was agreed with the aim to converge on option 1c vs. 2a for down-selection. 
In this document, we addressed remaining issues not covered by the email discussion.

Discussion
Carrier specific DRX configuration 

In RAN2#115-e, it was agreed ‘Support coverage or carrier specific DRX configurations, FFS details.’
Currently, the DRX configuration is split between cell specific parameters and carrier specific parameters. The cell specific parameters are provided in SIB2 as follows:
	defaultPagingCycle-r13					ENUMERATED {rf128, rf256, rf512, rf1024}
	nB-r13									ENUMERATED {
												fourT, twoT, oneT, halfT, quarterT, one8thT,
												one16thT, one32ndT, one64thT,
												one128thT, one256thT, one512thT, one1024thT,
												spare3, spare2, spare1}
	ue-SpecificDRX-CycleMin-r16			ENUMERATED {rf32, rf64, rf128, rf256, rf512, rf1024}


The coverage based paging carriers are targeted to UEs in good coverage, requiring a smaller number of NPDCCH/NPDSCH repetitions, with the aim to reduce resource usage at the eNB, latency and power consumption at the UE. 
ue-SpecificDRX-CycleMin
The possible large numbers of NPDCCH repetitions and the need to avoid CSS overlapping for a given UE was the reason for the introduction of parameter ue-SpecificDRX-CycleMin. As the intention is that the R17 paging carriers be configured with a smaller number of NPDCCH repetitions, it seems reasonable to allow smaller UE DRX cycle (ue-SpecificDRX-CycleMin) on the R17 paging carriers. In addition, as the ue-SpecificDRX-CycleMin is directly linked to the number of NPDCCH repetitions, there is no reason to have different values for R17 paging carriers with the same number of NPDCCH repetitions.
Proposal 1: Rel-17 paging carriers can be configured with a smaller ue-SpecificDRX-CycleMin than the cell ue-SpecificDRX-CycleMin. The value is common to all R17 paging carriers with the same npdcch-NumRepetitionPaging.

defaultPagingCycle-r13 and nB
At RAN2#115-e, we proposed to allow carrier specific DRX cycle configuration as the number of NPDCCH /NPDSCH repetitions will be lower and this could provide more paging flexibility to the NW. However, it was argued that this would mean that some UEs (depending on the value of their UE specific DRX if configured) would monitor paging and perform measurements more often and thus impact the power consumption. In addition, we think it may impact the CN paging strategy and configuration of the eDRX parameters, thus it does not seem such a good idea.
Proposal 2: Rel-17 paging carriers use the default cell paging cycle.

It was then suggested that, instead, usage of R17 paging carriers could be restricted to UEs configured with UE specific DRX. We think that most NB-IoT UEs have no DL latency requirements and thus do not request a UE specific DRX. Still, these UEs can be in good coverage and using R17 paging carriers will reduce power consumption at the UE (that will be awake for a shorter time) and resource usage at the eNB. Thus we do see the motivation to restrict the usage of the new scheme.
Proposal 3: Usage of Rel-17 paging carriers is not restricted to UEs configured with UE specific DRX.

nB
nB defines the paging occasion density. In NB-IoT, the low values of the paging occasion density (nB) were motivated by the potentially large number of NPDCCH repetitions and the desire to avoid PO overlapping between different UEs. Thus, with R17 carriers being configured with lower number of NPDDCH repetition, it could make sense to allow for larger paging occasion density (nB) on the R17 paging carriers. Whether this is possible on a carrier basis or commonly for carriers with the same number of NPDCCH repetitions can be discussed.
Proposal 4: Rel-17 paging carriers can be configured with a larger nB value than the cell nB. Whether the value is common to all R17 paging carriers with the same npdcch-NumRepetitionPaging or not can be discussed.

UE specific DRX in the carrier selection
In RAN2#115-e, it was proposed that the UE specific DRX is used as a second level in the paging carrier selection, i.e. to slect among paging carriers with the same npdcch-NumRepetitionPaging. As proposed in proposal 1, we do not see the motivation to have different ue-SpecificDRX-CycleMin for carriers with the same npdcch-NumRepetitionPaging. Then, introducing a non-random, not under the control of the eNB, parameter in the paging carrier selection will prevent achieving uniform distribution.
Proposal 5: UE specific DRX is not used in the paging carrier selection criteria.

Long term UE metric
In RAN2#115-e , it was agreed that UE metric for determining carrier suitability and selection is based on NRSRP and that a hysteresis/longer averaging/timer for UE metric based on NRSRP would be used and it was left FFS whether to introduce new UE report and/or whether to mandate support of existing Msg5 reporting.
We think there are two aspects to consider, 1) the metric used to enable the scheme for a specific UE and 2) the metric used by the UE to decide between R17 carrier and legacy carrier.
For 1), we think that the decision at the eNB will be based on the NRSRP as this will be the metric used for carrier selection. The eNB already has some knowledge of the current UE coverage level, e.g. NRSRP level derived from the NPRACH repetitions level selected during initial access and Rmax derived from the HARQ ACK rate on the downlink transmission.  The eNB can also get more accurate information through the reporting of the serving cell measurement in MSG5 and we think it would be beneficial to mandate the reporting.
Another aspect is whether eNB needs some indication that the radio conditions at the UE are stable over time in order to allow the scheme to be used by the UE. However, it is impossible to predict the future (e.g. the UE can be stationary for a long time and then mobile) and the eNB can already get some information from the subscription parameters (e.g. stationary indication or coverage restricted indication). Thus we do not see the new to introduce the report of a long tem metric.
The proposal for the UE to report its ‘preferred’ paging carrier does not bring any benefit compared to the reporting of the coverage status of the UE as any UE selection will be based on either NRSRP or estimated Rmax. In addition, the eNB may want to be a bit conservative or take other information into account (e.g. interferences on the downlink carriers) in the configuration of the selection criteria or the selection of a paging carrier. This would also require to introduce new signalling for this purpose.
Proposal 6: There is no need to introduce new UE reporting to assist in the configuration of the paging carrier selection criteria / selection of the paging carrier.
Proposal 7: Support of idle mode cell measurement reporting is a prerequisite for coverage based paging carrier.

For 2), an adaptation of the cell reselection principle would be that the UE does not switch paging carrier if it has stayed less than [xx] seconds on the carrier. Also, it seems preferable that the UE does not switch carrier within a PTW as this may have impact on the paging escalation mechanism.
Proposal 8: For both options, the UE does not switch paging carrier if it has stayed less that [xx] seconds or the duration of the PTW if longer on the current paging carrier.
Similarly, relaxed monitoring could be used as a reference for the determination of when the UE can switch to the R17 carrier.
Proposal 9: For both options, the UE switches to the R17 carrier if the NRSRP is better than the configured threshold during 5 mn or one eDRX cycle if longer.

Conclusion
In this paper we have discussed remaining issues for coverage based paging carriers and made the following proposals:
Proposal 1: Rel-17 paging carriers can be configured with a smaller ue-SpecificDRX-CycleMin than the cell ue-SpecificDRX-CycleMin. The value is common to all R17 paging carriers with the same npdcch-NumRepetitionPaging.
Proposal 2: Rel-17 paging carriers use the default cell paging cycle.
Proposal 3: Usage of Rel-17 paging carriers is not restricted to UEs configured with UE specific DRX.
Proposal 4: Rel-17 paging carriers can be configured with a larger nB value than the cell nB. Whether the value is common to all R17 paging carriers with the same npdcch-NumRepetitionPaging or not can be discussed.
Proposal 5: UE specific DRX is not used in the paging carrier selection criteria.
Proposal 6: There is no need to introduce new UE reporting to assist in the configuration of the paging carrier selection criteria / selection of the paging carrier.
Proposal 7: Support of idle mode cell measurement reporting is a prerequisite for coverage based paging carrier.
Proposal 8: For both options, the UE does not switch paging carrier if it has stayed less that [xx] seconds or the duration of the PTW if longer on the current paging carrier.
[bookmark: _GoBack]Proposal 9: For both options, the UE switches to the R17 carrier if the NRSRP is better than the configured threshold during 5 mn or one eDRX cycle if longer.
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