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Introduction
At RAN2#112-e, paging monitoring in RRC_INACTIVE when WUS is enabled was discussed [1], [2] with the following agreements:
UE in RRC_INACTIVE needs to monitor CN and RAN paging in the same paging narrowband.

In this document, we further discuss the issue.
Discussion
Background
According to the current specifications: 
· In RRC_IDLE, if the UE supports GWUS, GWUS is enabled in the cell and the UE is camping on the ‘last used cell’, the UE monitors paging on a narrowband selected among the paging narrowbands configured for GWUS.  Otherwise, the UE monitors paging on a narrowband selected among all paging narrowbands
· In RRC_INACTIVE, the UE monitors paging on a narrowband selected among all paging narrowbands.
With the current specification, in RRC_INACTIVE, when the POs for CN and RAN paging coincide, the paging may happen in two different narrowbands.
The issue only exists in 5GC RRC_INACTIVE state when GWUS is supported both in the UE and the eNB, i.e. there is no issue in EPC or in 5GC when RRC_INACTIVE is not supported (at the UE or the eNB). Thus, RAN2 should strive to solve the issue for the case where the UE is in RRC_INACTIVE rather than disabling the possibility to restrict GWUS to a subset of narrowbands. 
Proposal 1: RAN2 to address the issue in RRC_INACTIVE rather than disabling the possibility to restrict GWUS to a subset of narrowbands in RRC_IDLE.

Detailed Analysis
If we combine the agreement made at RAN2#112-e and the proposal to correct the case where the UE is in RRC_INACTIVE, then there are two potential options:
· Option 1: UE in RRC_INACTIVE camping on the ‘last used cell’ monitors CN and RAN paging in the paging narrowband selected among the paging narrowbands configured for GWUS.

· Option 2: UE in RRC_INACTIVE ignores the ‘last used cell’ information and monitors CN and RAN paging in all paging narrowbands.

Option 1 analysis
In option1, UE in RRC_INACTIVE monitors paging as in RRC_IDLE. 
Observation 1: Option 1, UE in RRC_INACTIVE monitors paging on GWUS narrowbands, does not change the functionality in RRC_IDLE.

For option 1, the following is required:
· at the UE:
· the knowledge that GWUS is supported in the cell and the corresponding narrowbands
· the knowledge of the “last used cell”
· at the eNB:
· the knowledge that GWUS is supported in the UE
· the knowledge of the “last used cell”

The UE is RRC_INACTIVE has valid system information and can know that the GWUS paging narrowbands. It also knows the last cell where it received RRCConnectionRelease message moving it to RRC_IDLE. Thus it has the necessary information.

Observation 2: For option 1, the UE in RRC_INACTIVE has all the information required to monitor paging in RRC_INACTIVE on GWUS paging narrowbands.

In the eNB, the situation is different: 
· The UE Radio Capability for Paging IE containing the UE radio paging info is optionally included in the Xn-AP RAN PAGING message. Thus, non-anchor eNB can have the information if provided by the anchor eNB.
· [bookmark: _Hlk526793074]The UE radio paging information is not included in the Xn-AP HANDOVER REQUEST message nor in the Xn-AP RETRIEVE UE CONTEXT RESPONSE (neither as an Xn-AP IE nor in the RRC HandoverPreparationInformation message container).  It is also not included in NG-AP PATH SWITCH ACKNOWLEDGE message. Thus, if the UE has changed eNB due to handover or RRC_INACTIVE/RRC_IDLE mobility), the anchor eNB does not have the knowledge of GWUS support at the UE.  Note the same applies if RACS, optional in the NW, is used as the UE Radio Capability ID points to a container containing the RRC UERadioAccessCapabilityInformation message, which is defined as OCTET STRING (CONTAINING UE-CapabilityRAT-ContainerList), i.e. the UE Radio Capability for Paging is not included.
· The “last used cell” for (G)WUS is provided by the eNB to the AMF in NG-AP UE CONTEXT RELEASE COMPLETE or UE CONTEXT RESUME REQUEST and provided back by the AMF to the eNB in the NG-AP PAGING message. Thus, eNB does not have the knowledge of the ‘last used cell” for WUS when the UE is in RRC_CONNECTED/RRC_INACTIVE.

Observation 3: For option 1, changes on the Ng and/or Xn interface messages are required to provide the eNB with the UE radio paging information for UEs in RRC_INACTIVE after inter-eNB mobility.
Observation 4: For option 1, changes on the Ng and Xn interface messages are required to provide the eNB with the “last used cell” for WUS for UEs in RRC_INACTIVE.

Option 2 analysis
In option 2, UE in RRC_INACTIVE monitors paging on all paging narrowbands.
So the eNB does not use GWUS for CN paging after releasing the NG connection without the UE knowing, i.e. the UE remains in RRC_INACTIVE, the WUS capable eNB shall not report the ‘last cell’ information to the AMF. Then, until a new connection is successfully established by the UE, either due to CN paging or UL data in the UE, (G)WUS will not be used. 
To avoid further possible mismatch in the case the UE enters RRC_IDLE by other way that receiving RRCConnectionRelease (e.g. integrity failure or T300 expiry during connection resumption), the UE shall discard the last cell information when entering RRC_INACTIVE.


Observation 5: Option 2, UE in RRC_INACTIVE monitors paging on all paging narrowbands, does not change the functionality in RRC_IDLE.
Observation 6: For Option 2, the GWUS capable eNB shall not report the ‘last cell’ information to the AMF when releasing the NG connection without releasing the UE.
Observation 7: For Option 2, the GWUS capable UE shall discard the ‘last cell’ information when entering RRC_INACTIVE.

Comparison of the two options 
Both options 1 and 2 do not impact the GWUS functionality.
Both options 1 and 2 require changes in the UE and the eNB in RRC_INACTIVE, they are both functionally non-backward compatible.
Option 1 requires ASN.1 changes on the NG and the Xn interfaces and also impacts the AMF.

Based on the above, we propose that RAN2 implements option 2.
Proposal 2: UE in RRC_INACTIVE discards the ‘last used cell’ information and monitors CN and RAN paging in all paging narrowbands. In case of AN release without the UE being released, the eNB does not report the ‘recommended cell for paging’ to the AMF.

Conclusion 
In this document, we have discussed paging monitoring in RRC_INACTIVE when GWUS is enabled and made the following observations and proposals:
Observation 1: Option 1, UE in RRC_INACTIVE monitors paging on GWUS paging narrowbands, does not change the functionality in RRC_IDLE.
Observation 2: For option 1, the UE in RRC_INACTIVE has all the information required to monitor paging in RRC_INACTIVE on GWUS paging narrowbands.
Observation 3: For option 1, changes on the Ng and/or Xn interface messages are required to provide the eNB with the UE radio paging information for UEs in RRC_INACTIVE after inter-eNB mobility.
Observation 4: For option 1, changes on the Ng and Xn interface messages are required to provide the eNB with the “last used cell” for WUS for UEs in RRC_INACTIVE.
Observation 5: Option 2, UE in RRC_INACTIVE monitors paging on all paging narrowbands, does not change the functionality in RRC_IDLE.
Observation 6: For Option 2, the GWUS capable eNB shall not report the ‘last cell’ information to the AMF when releasing the NG connection without releasing the UE.
Observation 7: For Option 2, the GWUS capable UE shall discard the ‘last cell’ information when entering RRC_INACTIVE.

Proposal 1: RAN2 to address the issue in RRC_INACTIVE rather than disabling the possibility to restrict GWUS to a subset of narrowbands in RRC_IDLE.
Proposal 2: UE in RRC_INACTIVE discards the ‘last used cell’ information and monitors CN and RAN paging in all paging narrowbands. In case of AN release without the UE being released, the eNB does not report the ‘recommended cell for paging’ to the AMF.
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