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1. Abstract
This paper discusses the NAS aspects of extended DRX support for reduced capability NR devices, and recommends to inform RAN2 that from a NAS perspective there are no issues identified to support extended DRX values up to 10485.76 s for 5GMM-IDLE mode and 5GMM-CONNECTED mode with RRC inactive indication.
2. Discussion
2.1 General
In the LS (R2-2104374) RAN2 requests CT1 feedback on the feasability to introduce extended DRX up to 10485.76 s in RRC_IDLE and RRC_INACTIVE for RedCap UEs. CT1 should then look into the aspects of such support from aspects under CT1 responsibility, i.e. NAS aspects.

Two main aspects are identified: NAS signalling and NAS timers.

2.2 NAS signalling of eDRX
In current specification extended DRX is supported for 5GS and use and values are negotiated between UE and network in applicable NAS procedures. Assuming RedCap UEs are identified as such to the AMF, there would be issues for the NAS signalling aspect and the selection of appropriate eDRX values for RedCap UEs.
In 5GMM-IDLE mode there is currently support for eDRX in WB-N1 mode and NB-N1 mode. The eDRX is supported in 5GMM-IDLE mode for both WB-N1 node and NB-N1 mode, and in 5GMM-CONNECTED with RRC inactive indication only for WB-N1 mode. Thus the modes requested by RAN2 to support eDRX already do this for WB/NB-N1 mode UEs, and there would be no problem to do this also for UEs identified as RedCap UEs

Observation-1:
from a NAS signalling perspective there are no issues to support extended DRX for RedCap UEs.

2.3 NAS timer impact of eDRX
The use of eDRX will result in potential delay of reaching the UE via paging (CN or RAN paging) as supervision of paging occations is limited to a cycle according to the eDRX value applied. Thus the average delay for a UE response to a paging will be approximately half the applied eDRX value and worst case approximately the eDRX value.
The RAN2 request for feedback is related to RedCap UEs in 5GMM-IDLE mode and 5GMM-CONNECTED mode with RRC inactive indication. Thus, the intended case when eDRX is applied is when the UE is not active in 5GMM-CONNECTED mode but either idle or inactive, and both UE and CN are aware of the current state.

If there is UE activity that requires change to 5GMM-CONNECTED mode, the UE can immediately request this via Service Request or resume request after which the UE can initiate any needed NAS signalling, thus there is no impact on UE initiated NAS procedures at eDRX.
Observation-2:
eDRX for RedCap UEs will only impact network initiated NAS signalling in 5GMM-IDLE mode and 5GMM-CONNECTED mode with RRC inactive indication.
In 5GMM-IDLE mode a maximum eDRX of 2621.44 s is suppoted for UEs in WB-N1-mode and 10485.76 s for UEs in NB-N1 mode. For NAS timers, the difference between WB-N1 mode and NB-N1 mode are the values calculated and applied where for NB-N1 mode the NAS timers applied are generally longer. However, the reason to extend NAS timers at WB-N1 mode and NB-N1 mode is not the delay at paging/resume as imposed by eDRX, but the longer delay for such devices in RAN impacting all signalling not only the initial UE response.
As the delay in NAS signalling because of eDRX do not impact UE initiated procedures and no additional delay is imposed once the UE has responded to paging/resume there is no impact on NAS timers. The impact in delay because of eDRX is rather that the network cannot trigger paging to initiate NAS signalling before the next paging occation. The network is aware of the next paging occation by the applied eDRX value and the time of UE transition to 5GMM-IDLE mode. This handling would be the same that is currently used at eDRX for WB-N1 mode and NB-N1 mode, and can be applied also for RedCap UEs.
Therefore, it would be possible to handle RedCap UEs for eDRX as NB-N1 UEs in 5GMM-IDLE mode, using normal NAS timers, and support a maximum eDRX value of 10485.76 s.
Observation-3:
it would be possible to support a maximum eDRX value of 10485.76 s for RedCap UEs in 5GMM-IDLE mode without NAS timer impact.
In 5GMM-CONNECTED with RRC inactive indication eDRX is only supported for WB-N1 mode and the maximum value is 10.24 s. There is no involvement of NAS in this case but eDRX use and value is determined on AS level. Because of the relatively short maximum value no CN measures need to be taken at paging to delay the triggering of paging to paging occations.
A significant increase of the maximum value for eDRX in 5GMM-CONNECTED with RRC inactive indication to 10485.76 s would not impact, as for 5GMM-IDLE mode, UL NAS procedures and the NAS timing once the UE responds to a paging. The impact would, as for 5GMM-IDLE mode be that the UE response would be delayed with maximum the eDRX value determined in RAN. Such long delays cannot be ignored by the CN, but would need to be handled similar as for eDRX in 5GMM-IDLE mode, i.e. the CN would need to delay any network initiated NAS procedures until the next paging occation when AS can request the UE to transition to 5GMM-CONNECTED mode.

Even if such delay of 5GMM-CONNECTED mode transition and subsequent DL NAS procedure initiation is not a NAS issue, it does not seem like a significant issue if similar handling as for eDRX in 5GMM-IDLE is reused. The CN would need to be aware of eDRX value applied in AS and the time of transition to 5GMM-CONNECTED mode with RRC inactive indication is already known by the CN. The NAS at the UE would not need to be aware of the eDRX value applied in AS as the trigger to transition to 5GMM-CONNECTED mode can be handles as in current specification.
Therefore, from as NAS perspective there would not be any problems to support eDRX values of up to 10485.76 in 5GMM_CONNECTED mode with RRC inactive indication. There would be no impact on NAS timers, and the handling of delay before triggering a DL NAS procedure can be handled similar as for eDRX in 5GMM-IDLE mode.
Observation-4:
it would be possible to support a maximum eDRX value of 10485.76 s for RedCap UEs in 5GMM-CONNECTED mode with RRC inactive indication without NAS timer impact.
From the discussion above and the observations made, it can be seen that there is no significant NAS impact to support the NAS signalling required for support of eDRX for RedCap UEs. Further there is no impact on NAS timers. Thus, CT1 can respond to the RAN2 LS indicating that CT1 can update their specifications to support eDRX values of up to 10485.76 s for both 5GMM-IDLE mode and 5GMM-CONNECTED mode with RRC inactive indication once RAN2 and SA2 have updated their specifications as needed.
Proposal:
it is proposed to respond to the RAN2 LS indicating that CT1 can update their specifications to support eDRX values of up to 10485.76 s for RedCap UEs for both 5GMM-IDLE mode and 5GMM-CONNECTED mode with RRC inactive indication once RAN2 and SA2 have updated their specifications as needed.

3. Conclusions

Observation-1:
from a NAS signalling perspective there are no issues to support extended DRX for RedCap UEs.
Observation-2:
eDRX for RedCap UEs will only impact network initiated NAS signalling in 5GMM-IDLE mode and 5GMM-CONNECTED mode with RRC inactive indication.
Observation-3:
it would be possible to support a maximum eDRX value of 10485.76 s for RedCap UEs in 5GMM-IDLE mode without NAS timer impact.
Observation-4:
it would be possible to support a maximum eDRX value of 10485.76 s for RedCap UEs in 5GMM-CONNECTED mode with RRC inactive indication without NAS timer impact.

4. Proposal

It is proposed to respond to the RAN2 LS that CT1 see no major issues to update their specification to support eDRX values of up to 10485.76 s for RedCap UEs for both 5GMM-IDLE mode and 5GMM-CONNECTED mode with RRC inactive indication. CT1 can do the needed updated once related updates to SA2 and RAN2 specifications have been made. An LS can be found in C1-213138.
