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Introduction
During the RAN2#113-e, two options was agreed for down selection of NB-IoT paging carrier selection:
	RAN2#113-e Agreements:

· Select between one of the options:
· Option 1: UE selects a paging carrier based on a rule configured by the network
· Option 2: NW configures a specific paging carrier

· Working assumption: For both options, when coverage changes, mechanism that requires UE to report the update of coverage is not introduced. 



Companies have different views on these two options. There is no further consensus from RAN2#113bis-e. Discussion point was given in the report of RAN2#113bis-e, that is:
How does NW configure/enable (dedicated, broadcast signalling?)
How does UE select carrier, based on what criteria and metrics?
What happens upon cell change?
What happens upon coverage change?
Details of the fallback carrier(s).

This document focuses on these topics and discuss the preference of my company.
Discussion
How does NW configure/enable (dedicated, broadcast signalling?)

Because the NW configuration of Rel-17 paging carriers is cell specific parameters, it is best to be transmitted in broadcast signalling, for both options. For option 1, the assistant information for paging carrier selection which links the coverage status and paging carrier resources is also cell specific parameters, it should be transmitted in broadcast signalling.

Proposal 1: NW configuration of Rel-17 paging carriers to be transmitted in broadcast signalling for both options.
Proposal 2: For option 1, the assistant information for paging carrier selection to be transmitted in broadcast signalling.

For option 1, UE should select a paging carrier based on the broadcast signalling and somehow report the coverage status or paging carrier selection result to NW by dedicated signalling, so that the NW can know UE’s choice.

Proposal 3: For option 1, UE report the coverage status or paging carrier selection result to NW by dedicated signalling.

For option 2, NW should evaluate the UE’s coverage status and notify UE’s paging carrier selection result by dedicated signalling.

Proposal 4: For option 2, NW notifies UE’s paging carrier selection result by dedicated signalling.

How does UE select carrier, based on what criteria and metrics?
For option 2, NW select the paging carrier for UE, so this discussion point is mainly about option 1. To keep the solution simple, the already existing UE CE level selection mechanism can be reused. UE selects a corresponding CE level based on the RSRP-ThresholdsNPRACH-InfoList-NB-r13 from SIB2-NB and UE’s current NRSRP value. Then UE can select one of the paging carriers configured in the broadcast signaling corresponding to the CE level which UE selected.
Proposal 5: For option 1, reuse the UE CE level selection mechanism when UE selects a paging carrier.
UE should use a relatively stable NRSRP value to select the paging carrier,  the mechanism can be left to UE implementation.
Proposal 6: For option 1,  how UE selects the NRSRP value to select the paging carrier can be left to UE implementation.

What happens upon cell change?
Our company’s opinion is it should not be restricted only to the last known cell. The motive is that the restriction will prevent UE from benefiting the shorter paging latency after moving out of the last known cell, result in the exclusion of enhancements for low mobility NB-IoT device, which is more sensitive to paging latency than stationary NB-IoT device.
Together with UE specific DRX, paging carrier selection both can contribute to a shorter paging latency, combined with the support of mobility NB-IoT devices, the feasibility of NB-IoT would expand, this may be a key to boost NB-IoT device to a more profitable market.
Proposal 7: For option 1, supporting paging carrier selection upon cell change.
For option 1, for those UEs that maintain the same CE level or get a better CE level after cell change, UE can select a paging carrier based on broadcast signalling in the new cell and the last reported CE level. For those UEs that get a worse CE level, UE can perform the fallback scheme i.e. select a legacy paging carrier based on UE ID.
Proposal 8: For option 1, for those UEs that maintain the same CE level or get a better CE level after cell change, UE can select a paging carrier based on broadcast signalling in the new cell and the last reported CE level. 
Proposal 9: For option 1, For those UEs that get a worse CE level, UE can perform the fallback scheme.
There are concerns about too much resource occupation of eNB. eNB needs to send the paging message both on the Rel-17 UE selected paging carrier and the legacy paging carrier for the fallback scheme, simultaneously or sequentially. But considering the Rel-17 paging carriers should be exclusive from the legacy paging carriers, sending paging messages on both carriers should be acceptable for NW.

For option 2, paging carrier selection upon cell change can be supported without dedicated signalling, but it needs extra assistant information that links the coverage status and paging carrier resources. This assistant information compromises the meaning of option 2 because it is more like option 1 in this case. To keep the solution simple, for option 2, paging carrier selection should not be supported upon cell change.
Proposal 10: For option 2, paging carrier selection should not be supported upon cell change.
What happens upon coverage change?
For both options, when coverage changes, if UE gets a better radio condition, UE should maintain the current paging carrier. If UE gets a worse radio condition which leads to a CE level change, UE should perform fallback scheme. UE can select a legacy paging carrier based on the UE ID. The eNB wouldn’t know the UE’s coverage change, it should send the paging message on both carriers at any time. Since the Rel-17 paging carriers should be exclusive from the legacy paging carriers, this action should be acceptable for NW.
Proposal 11: For both options, if UE gets a better radio condition, UE should maintain the current paging carrier.
Proposal 12: For both options, if UE gets a worse radio condition which leads to a CE level change, UE should adopt the fallback scheme.
Details of the fallback carrier(s).
First, we have to discuss the division of Rel-17 paging carriers and the legacy paging carriers. If these two part of paging carriers are not exclusive(i.e. a paging carrier can be used as Rel-17 paging carrier for selection and be used as a legacy paging carrier at same time), the UE with a good radio condition and bad radio condition would be mixed in one paging carrier, which basically eliminates the benefit of Rel-17 paging carrier selection. So these two parts of paging carrier have to be exclusive.
Proposal 13: For both options, Rel-17 paging carriers and the legacy paging carriers should be exclusive.
The legacy paging carriers can be used as the fallback carrier. UE selects the legacy paging carrier based on the UE ID.
Proposal 14: For both options, The legacy paging carriers can be used as the fallback carrier.
Summary
Proposal 1: NW configuration of Rel-17 paging carriers to be transmitted in broadcast signalling for both options.

Proposal 2: For option 1, the assistant information for paging carrier selection to be transmitted in broadcast signalling.

Proposal 3: For option 1, UE report the coverage status or paging carrier selection result to NW by dedicated signalling.

[bookmark: _GoBack]Proposal 4: For option 2, NW notifies UE’s paging carrier selection result by dedicated signalling.

Proposal 5: For option 1, reuse the UE CE level selection mechanism when UE selects a paging carrier.
Proposal 6: For option 1,  how UE selects the NRSRP value to select the paging carrier can be left to UE implementation.
Proposal 7: For option 1, supporting paging carrier selection upon cell change.
Proposal 8: For option 1, for those UEs that maintain the same CE level or get a better CE level after cell change, UE can select a paging carrier based on broadcast signalling in the new cell and the last reported CE level. 
Proposal 9: For option 1, For those UEs that get a worse CE level, UE can perform the fallback scheme.
Proposal 10: For option 2, paging carrier selection should not be supported upon cell change.
Proposal 11: For both options, if UE gets a better radio condition, UE should maintain the current paging carrier.
Proposal 12: For both options, if UE gets a worse radio condition which leads to a CE level change, UE should adopt the fallback scheme.
Proposal 13: For both options, Rel-17 paging carriers and the legacy paging carriers should be exclusive.
Proposal 14: For both options, The legacy paging carriers can be used as the fallback carrier.
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