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Abstract of the contribution: This contribution informs of the status of REDCAP enhancements for Rel-18 in SA2 and RAN, expected CT WG impact and timeline. 

Background
In Rel-17 support for Reduced Capability UEs in 5GS was introduced involving updates in RAN WGs, SA WGs and CT WGs. Both parts of the identified but not included functionality for Rel-17 and additional enhancements are in scope for possible Rel-18 additions. By looking into the current Rel-18 status of the REDCAP_Ph2 work in SA2 and NR_redcap_enh in RAN it can be assessed whether corresponding work will be needed in CT WGs.


Discussion
2.1 General
Work has started in RAN and SA2 for REDCAP enhancements in Rel-18 as Study Items. To determine possible impact for CT WGs, the current status is assessed.

2.1 REDCAP_Ph2 in SA2
In SA2 a REDCAP_Ph2 SI [1] has been started to establish the scope of the work Key Issues and handle proposed solutions for Key Issues with the aim to agree on what solutions are recommended for inclusion in normative specification. The work for the SI is captured in TR 23.700-68 [3]. The possible normative work is planned for a WI subsequent to the SI. 

The current status is that there is only one Key Issue agreed. It is not likely that the scope will be extended beyond this Key Issue which is captured in the TR as:

Key Issue #1: Enabling long eDRX cycle support in RRC_INACTIVE state.

Solutions have been proposed and discussed in SA2 and there currently are six solutions in the TR. Solution evaluation and comparison has been started, but TR conclusion remains.

Looking at the proposed solutions, it can be seen that all share the property that RAN configures and determines the eDRX cycle value to be used and indicated to the UE. This is following the same principle as legacy eDRX. From this it can be expected that updates for values applicable in RRC INACTIVE will be needed in CT1. It can further be expected that a UE support indication will be needed to determine whether the Rel-18 REDCAP can be applied to individual UEs. Thus, once REDCAP_Ph2 enhancements are progressed into normative stage 2 specification under SA2, CT1 impact can be expected.

Observation 1: CT1 impact can be expected for SA2 REDCAP_Ph2 updates support long eDRX in RRC INACTIVE and UE support indication of such capability.


Further looking at the solutions captured in the TR it can be seen that there are two major principles how buffering is handled. Either buffering for “long eDRX” UEs in RRC INACTIVE is done in RAN or in CN. Solutions that allow combined buffering in both RAN and CN also are possible. For buffering in CN, awareness of UE being in RRC INACTIVE with “long eDRX” is needed in CN, i.e. for such solutions UE state indication from RAN to AMF is needed. For solutions that rely on RAN buffering only, RRC INACTIVE with “long eDRX” is not needed in CN but such solutions could move the UE to IDLE with “long eDRX” upon e.g. exhausted RAN buffereing capability or delayed NAS signalling.

It is not yet known which alternative will be progressed in normative stage 2 specification. It is not likely that the selected solution will impact CT1, but cannot be excluded. It is also not known if changes to current CN buffering mechanisms will be needed, i.e. possible CT4 impact needs to be assessed once more details on solutions progressed in normative stage 2 are known.

Observation 2: CT1 impact is not likely for selected buffering method at long eDRX in RRC INACTIVE.

Observation 3: CT4 impact for selected buffering method at long eDRX in RRC INACTIVE is not yet known.


The SA2 timeline indicates that the TR approval is set to September. A REDCAP_Ph2 WI in SA2 might be discussed in Q3 2022 even if approval can be assumed in Q4.

Observation 4: Input from SA2 TR conclusion and WID content to a CT WG REDCAP_Ph2 WID can be expected for Q4 2022 or later.


2.1 NR_redcap_enh in RAN
In RAN the situation is similar to SA2 in that a SI has been started to determine required enhancements and identify solutions (FS_NR_redcap_enh) [2]. The work for the SI is captured in 3GPP TR 38.865 [4]. The RAN SI is focused on enhancements under RAN1 remit, e.g. REDCAP UE bandwidth reduction, reduced REDCAP UE peak data rate, and lower UE power classes. On this high level no clear impact for CT WGs can be identified, but as work progresses such cannot be excluded.

Observation 5: Current scope of the RAN FS_NR_redcap_enh does not clearly identify potential CT WG impact.


Once the RAN SI gets closer to completion and when a RAN NR_redcap_enh WID is defined the situation on possible CT WG should be clearer. The RAN timeline is similar to the SA2 timeline, and valid input to consider for a CT WG WID should be available Q4 2022.

Observation 6 Input from RAN TR 38.865 conclusion and WID content to a CT WG REDCAP_Ph2 WID can be expected for Q4 2022 or later.



Conclusion
In the above the following observations were made:

Observation 1: CT1 impact can be expected for SA2 REDCAP_Ph2 updates support long eDRX in RRC INACTIVE and UE support indication of such capability.

Observation 2: CT1 impact is not likely for selected buffering method at long eDRX in RRC INACTIVE.

Observation 3: CT4 impact for selected buffering method at long eDRX in RRC INACTIVE is not yet known.

Observation 4: Input from SA2 TR conclusion and WID content to a CT WG REDCAP_Ph2 WID can be expected for Q4 2022 or later.

Observation 5: Current scope of the RAN REDCAP_Ph2 SI does not clearly identify potential CT WG impact.

Observation 6 Input from RAN TR 38.865 conclusion and WID content to a CT WG REDCAP_Ph2 WID can be expected for Q4 2022 or later.


Based on these observations, the following is proposed:

Proposal 1: It is proposed to continue to follow SA2 and RAN progress for REDCAP_Ph2 and discuss a possible CT WG WID once SI work is concluded and stage 2 WI scope is sufficiently stable.

Given the assessment of this paper Ericsson plans to prepare a CT WG WID for REDCAP_Ph2 to be available for discussion following Proposal 1.
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