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	Reason for change:
	Restriction of use of Enhanced Coverage was defined in release 14. The UE is configured for Restriction of use of Enhanced coverage in NAS as defined in TS 23.501 clause 5.31.12. RAN2 specification was handling this indication from NAS in AS as follows:

•
For eMTC the UE can operate in normal coverage mode i.e., in coverage level 1 only and not in coverage level 2, 3 or 4.

•
For NB-IoT there is no concept of ‘normal coverage level’ or ‘enhanced coverage level’ for cell selection/reselection.  For this reason, a new RxLev offset was introduced (ce-authorisationOffset-r14 with value range 5dB – 35dB). If UE is configured for enhanced coverage restriction and cell broadcasts ce-authorisationOffset-r14 then UE would only select a cell if it meets the minimum criteria after applying the ce-authorisationOffset-r14. Otherwise, AS does not apply any enhanced coverage restriction.

Based on the above, the AS definition of enhanced coverage restriction for NB-IoT does not mean UE only operates in ‘normal coverage’ but it can restrict the UE to operate in partial enhanced coverage (e.g., cell supports coverage level as low as -164 dBm and if ce-authorisationOffset-r14 is 30dB then UE can only operate in this cell as long as it is > -134dBm).

Therefore, for NB-IoT the information in the transparent container provided from AMF (ref. Coverage Enhancement Level IE, 38.413 section 9.3.1.141) is still needed even for a UE that is configured with enhanced coverage restriction as the cell may still need to use blind repetitions.
If a cell does not broadcast ce-authorisationOffset-r14 then UE can operate in any coverage level in this cell even though at NAS UE was configured with enhanced coverage restriction. Again, the information in the transparent container can be useful for paging.
In TS 38.413 the restriction is sent in Paging message with a separate Enumerated IE called Enhanced Coverage Restriction which indicates that the restriction:

If the Enhanced Coverage Restriction IE is included in the PAGING message, the NG-RAN node shall, if supported, use it as defined in TS 23.501 [9].

Taking the above into account the related text in TS 23.501 need to change to reflect the differences that apply to NB-IoT

	
	

	Summary of change:
	Align text related to Restriction of use of Enhanced Coverage in RAN specifications.

	
	

	Consequences if not approved:
	Misaligned specifications with RAN and may lead to delayed/missed paging attempts
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>>>>BEGINNING OF CHANGES<<<<
5.31.12
Restriction of use of Enhanced Coverage

Support of UEs in Enhanced Coverage is specified in TS 36.300 [30].

The usage of Enhanced Coverage requires use of extensive resources (e.g. radio and signalling resources). Specific subscribers can be restricted to use the Enhanced Coverage feature through Enhanced Coverage Restricted information that is stored in the UDM as part of subscription data and specifies per PLMN whether the Enhanced Coverage functionality is restricted or not for the UE. For eMTC, the Enhanced Coverage Restricted information indicates whether CE mode B is restricted for the UE, or both CE mode A and CE mode B are restricted for the UE, or both CE mode A and CE mode B are not restricted for the UE. For NB-IoT, the NB-IoT Enhanced Coverage Restricted information indicates whether the Enhanced Coverage is restricted or not for the UE.

The AMF receives Enhanced Coverage Restricted information from the UDM during the Registration procedure. If the UE includes the support for restriction of use of Enhanced Coverage in the Registration Request message, the AMF based on local configuration, UE Usage setting, UE subscription information and network policies, or any combination of them, determines whether Enhanced Coverage is restricted for the UE and stores updated Enhanced Coverage Restriction information in the UE context in the AMF. If the UE usage setting indicated that UE is "voice centric", then the AMF shall set CE mode B restricted for the UE in Enhanced Coverage Restriction information.

The AMF sends Enhanced Coverage Restricted information to the UE in the Registration Accept message. The UE shall use the value of Enhanced Coverage Restricted information to determine if enhanced coverage feature is restricted or not. The AMF provides an Enhanced Coverage Restricted information to the RAN via N2 signalling whenever the UE context is established in the RAN, e.g. during N2 Paging procedure, Service Request procedure, Initial Registration and Periodic Registration procedure.

For roaming UEs, if the UDM doesn't provide any Enhanced Coverage Restricted information or the provided Enhanced Coverage Restricted information is in conflict with the roaming agreement, the AMF uses default Enhanced Coverage Restricted information locally configured in the VPLMN based on the roaming agreement with the subscriber's HPLMN.

The UE indicates its capability of support for restriction of use of Enhanced Coverage to the AMF in the Registration procedure for the RAT it is camping on. A UE that supports Enhanced Coverage shall also support restriction of the Enhanced Coverage.

The UE shall assume that restriction for use of Enhanced Coverage indicated by Enhanced Coverage Restricted information is the same in the equivalent PLMNs. NB-IoT cells also broadcast the support of restriction of use of Enhanced Coverage as defined in TS 36.331 [51].
If the UE supports CE mode B and use of CE mode B is not restricted according to the Enhanced Coverage Restriction information in the UE context in the AMF, then the AMF shall use the extended NAS-MM timer setting for the UE as specified in TS 24.501 [47] and shall send the extended NAS-SM timer indication during PDU session establishment to the SMF.

If the UE supports CE mode B and use of CE mode B changes from restricted to unrestricted or vice versa in the Enhanced Coverage Restriction information in the UE context in the AMF (e.g. due to a subscription change) then:

-
The AMF determines when to enforce the change of restriction of use of Enhanced Coverage.

-
When the UE is in CM-CONNECTED mode, the AMF can use the UE Configuration Update procedure, as specified in step 3a of clause 4.2.4.2 of TS 23.502 [3], to trigger a mobility registration update procedure in CM-CONNECTED mode for the AMF to inform the change of restriction of Enhanced Coverage towards the UE.

-
If the UE has already established PDU sessions, then the AMF shall trigger a PDU session modification to the SMFs serving the UE's PDU sessions to update the use of the extended NAS-SM timer setting as described in step 1f of clause 4.3.3.2 of TS 23.502 [3] when the AMF determines that NAS-SM timer shall be updated due to the change of Enhanced Coverage Restriction.

-
The UE and network applies the new Enhanced Coverage Restriction information after mobility registration procedure is completed.

Based on the extended NAS-SM timer indication, the SMF shall use the extended NAS-SM timer setting for the UE as specified in TS 24.501 [47].

The support for Enhanced Coverage Restriction Control via NEF enables AF to query status of Enhanced Coverage Restriction or enable/disable Enhanced Coverage Restriction per individual UEs. The procedure for Enhanced Coverage Restriction Control via NEF is described in clause 4.27 of TS 23.502 [3].

>>>>NEXT CHANGE<<<<
5.31.13
Paging for Enhanced Coverage

Support of UEs in Enhanced Coverage is specified in TS 36.300 [30].

Whenever N2 is released and Paging Assistance Data for CE capable UE is available for the UE, the NG-RAN sends it to the AMF as described in clause 4.2.6 of TS 23.502 [3].

The AMF stores the received Paging Assistance Data for CE capable UE and then the AMF includes it in every subsequent Paging message for all NG-RAN nodes selected by the AMF for paging.
If Enhanced Coverage is restricted for the UE as described in clause 5.31.12, the AMF sends the Enhanced Coverage Restriction parameter as defined in TS 38.413 [34].
NOTE:
Only the NG-RAN node which cell ID is included in the Paging Assistance Data considers the assistance data.

>>>>END OF CHANGES<<<<

