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Introduction

The work on the NR Redcap Enhancement WID was agreed RP-223544 [2] and started at RAN3#119bis and RAN3#120 with the following main scope involving RAN3:

Power saving/energy efficiency enhancements

· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]

At RAN3#121 the work was progressed well with the following agreements concerning the MT Communication Handling Request over NG interface:

Introduce a new IE NR Paging Long eDRX Information for RRC INACTIVE IE including two mandatory present IEs: 
· NR Paging Long eDRX Cycle for RRC INACTIVE IE: value range agreed to be: “hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …”

· NR PTW for RRC INACTIVE, agreed to be mandatory in the request message to 5GC.

Rename into UE Reachability Indication IE the HLCom Deactivate IE. 
no need to introduce the Start H-SFN.
and with the following agreements concerning the RAN Paging Request over the NG interface:

· Agree renaming of procedure to “RAN Paging Request”
· Introduce an explicit indication DL Signaling IE ENUMERATED (true,…) to differentiate DL signaling and DL data in the DL DATA NOTIFICATION message
and with the following pending request to SA2 concerning the NG interface:

Ask SA2 if there is need to signal eRedCap indication in the NGAP INITIAL UE MESSAGE to apply different charging policy in 5GC (similar as LTE-M and Rel-17 RedCap)
· LS to SA2 agreed in R3-234725
At RAN3#121bis, the following additional agreements were taken for NG interface:

1. Remove the FFS in the MT Communication Handling Request message. 

2. Add the Criticality Diagnostics IE instead of FFS in the MT Comm Handling Response message.

3. Change the presence of the PPI, QFI and PDU Session ID in the Paging Policy Differentiation IE from mandatory to optional.

4. Remove FFS on 5QI and keep 5QI in PPD

5. Update the description of MT COMMUNICATION HANDLING RESPONSE message with the following: “This message is sent by the AMF to indicate that CN based MT Communication handling was successfully activated or deactivated, as specified in TS 23.501”. And FFS can be removed.

This paper addresses the remaining open issues concerning the stage 2. The open point was described as follows:
Work on stage2 TP in TS38.300, clarify that UE can keep RRC inactive mode to receive DL SDT data for UE configured with eDRX beyond 10.24s.

RAN Paging Request
The main pending point is the request made via LS to SA2/CT4 at RAN3#121bis about the option 3 i.e. whether AMF can provide a list of cumulated data size per QFI. This option 3 was reported as the preferred for RAN3. 
SA2/CT4 will evaluate the option 3. If the reply from SA2/CT4 reports that they cannot do option 3, this is less optimized for NG-RAN node. It was discussed in that case that two scenarios could be considered as fallback scenarios:

· Scenario 1: if anchor gNB requests MT-SDT paging, SDT with anchor relocation always takes place,

· Scenario 2:  if anchor gNB requests MT-SDT paging, anchor gNB has the choice when UE resumes to either use partial context transfer and SDT without anchor relocation or, full context transfer and SDT with anchor relocation.

The two scenarios are illustrated below:

Scenario 1: 
· NG-RAN performs MT-SDT paging.

· UE has resumed in another gNB.
· SDT is performed with anchor relocation.

 
In scenario 1, if further data is received, following TS 38.300 section 18.2 description, the NG-RAN node resumes the UE to RRC_CONNECTED via RRC message. 
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Scenario 2: 
· NG-RAN performs MT-SDT paging.

· UE has resumed in another gNB.
· SDT is performed with non anchor relocation
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In scenario 2, the UE has to be released and paged again. However, this paging should take less than 1-2 seconds given that normal eDRX cycle is expected.
However, it should be noted that, independently from SA2/CT4 answer, and regardless whether NG-RAN node takes into account the size of first packet or not, the NG-RAN node can still do a MT-SDT paging when receiving the NG RAN Paging Request from AMF. It if turns out a wrong estimation, it is always possible to switch later to RRC connected sate, as was commented at RAN3#121bis. 

Proposal 1: Regardless of SA2/CT4 answer, the NG-RAN node can use MT-SDT paging when receiving the NG RAN Paging Request message from AMF.

 The current stage 2 TS 38.300 does not currently foresee this option:

Upon receiving the RAN Paging Request message from the AMF while the UE is in RRC_INACTIVE with eDRX beyond 10.24 seconds, the last serving gNB may page in its cells comprised in the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s), in order to move the UE to RRC_CONNECTED state
Therefore, regardless of SA2/CT4 answer, it is therefore necessary to correct this text.

Upon receiving the RAN Paging Request message from the AMF while the UE is in RRC_INACTIVE with eDRX beyond 10.24 seconds, the last serving gNB may page in its cells comprised in the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s), in order to send the UE to RRC_CONNECTED state or keep the UE in RRC_INACTIVE state using the MT-SDT paging procedure as defined in section 18.
Proposal 2: Agree the TP for TS 38.300 in annex A.  
Conclusion and Proposals
This paper has provided analysis of the remaining open issue related to RAN Paging Request in TS 38.300 for long eDRX which is to be used for eDRX cycles longer than 10.24 seconds with the following proposals:

Proposals concerning TS 38.300:

Proposal 1: Regardless of SA2/CT4 answer, the NG-RAN node can use MT-SDT paging when receiving the NG RAN Paging Request message from AMF.

Proposal 2: Agree the TP for TS 38.300 in annex A.  

The TP for TS 38.413 is in annex A.
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Annex A : TP for TS 38.300
9.2.2
Mobility in RRC_INACTIVE

9.2.2.1
Overview

RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. In RRC_INACTIVE, the last serving gNB node keeps the UE context and the UE-associated NG connection with the serving AMF and UPF.
For a UE in RRC_INACTIVE with eDRX cycle longer than 10.24 seconds, the NG-RAN node may, based on implementation, send a request to the AMF to perform MT communication handling as described in TS 23.501 [3]. 

If the last serving gNB receives DL data from the UPF or DL UE-associated signalling from the AMF (except the UE Context Release Command message) while the UE is in RRC_INACTIVE, it pages in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s).
Upon receiving the RAN Paging Request message from the AMF while the UE is in RRC_INACTIVE with eDRX beyond 10.24 seconds, the last serving gNB may page in its cells comprised in the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s), in order to send the UE to RRC_CONNECTED state or keep the UE in RRC_INACTIVE state using the MT-SDT Paging procedure as defined in section 18.  
Upon receiving the UE Context Release Command message while the UE is in RRC_INACTIVE, the last serving gNB may page in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s), in order to release UE explicitly.

Upon receiving the NG RESET message while the UE is in RRC_INACTIVE, the last serving gNB may page involved UEs in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s) in order to explicitly release involved UEs.

Upon RAN paging failure, the gNB behaves according to TS 23.501 [3].

The AMF provides to the NG-RAN node the Core Network Assistance Information to assist the NG-RAN node's decision whether the UE can be sent to RRC_INACTIVE, and to assist UE configuration and paging in RRC_INACTIVE. The Core Network Assistance Information includes the registration area configured for the UE, the Periodic Registration Update timer, and the UE Identity Index value, and may include the UE specific DRX, an indication if the UE is configured with Mobile Initiated Connection Only (MICO) mode by the AMF, the Expected UE Behaviour, the UE Radio Capability for Paging, the PEI with Paging Subgrouping assistance information, the NR Paging eDRX Information, the Paging Cause Indication for Voice Service, the Hashed UE Identity Index Value and the CN support indication for MT communication handling. The UE registration area is taken into account by the NG-RAN node when configuring the RNA. The UE specific DRX and UE Identity Index value are used by the NG-RAN node for RAN paging. The Periodic Registration Update timer is taken into account by the NG-RAN node to configure Periodic RNA Update timer. The NG-RAN node takes into account the Expected UE Behaviour to assist the UE RRC state transition decision. The NG-RAN node may use the UE Radio Capability for Paging during RAN Paging. The NG-RAN node takes into account the PEI with Paging Subgrouping assistance information for subgroup paging in RRC_INACTIVE. When sending the XnAP RAN Paging to neighbour NG-RAN node(s), the PEI with Paging Subgrouping assistance information may be included. The NG-RAN node takes into account the NR Paging eDRX Information to configure the RAN Paging when the NR UE is in RRC_INACTIVE. When sending XnAP RAN Paging to neighbour NG-RAN node(s), the NR Paging eDRX Information for RRC_IDLE and for RRC_INACTIVE may be included. The NG-RAN node takes into consideration the Paging Cause Indication for Voice Service to include the Paging Cause in RAN Paging for a UE in RRC_INACTIVE state. When sending XnAP RAN Paging to neighbour NG-RAN node(s), the Paging Cause may be included. When sending XnAP RAN Paging to neighbour NG-RAN node(s), the Hashed UE Identity Index Value may be included to determine the start point of PTW. The NG-RAN takes into account the CN support indication for MT communication handling when deciding to request AMF for MT communication handling for a UE in RRC_INACTIVE state with long eDRX beyond 10.24 seconds as described in TS 23.501 [3].
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