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1	Introduction
RAN3 received a LS from SA2 with a stage 2 CR to TS 23.501 describing the specification changes to support extended DRX for NR RedCap UE, as agreed by SA2 [1]. 
	SA2 would like to thank RAN2 for their LS on introducing extended DRX for RedCap UEs (S2-2105241/R2-2104374).
SA2 would like to provide the following feedback to RAN2:
· 5G System currently supports extended DRX in RRC/CM idle mode in the 5GC/NAS over E-UTRA/NB-IoT (since Rel-16) for eDRX cycles > 10.24s. SA2 has aligned with RAN2 request to support extended DRX in RRC/CM idle mode also for NR for eDRX cycles up to 10485.76 seconds. 
· For RRC Inactive, SA2 agreed to support eDRX of up to 10.24s.
· Regarding eDRX extension beyond 10.24s for RRC Inactive, SA2 did not agree to support it in Rel-17 and instead will study potential solutions in Rel-18. 
The SA2 agreed CR is attached in this LS. 



In this contribution, we provide our views on the SA2 agreements above, as well as some other agreements made by SA2 that affect our RAN3 specifications.
Discussion 
Extended DRX for NR
First of all, we can observe from the SA2 stage 2 CR that the extend DRX agreements for CM-IDLE and CM-CONNECTED with RRC_INACTIVE apply for NR in general. 
Observation 1: Support of eDRX for CM-IDLE and CM-CONNECTED with RRC_INACTIVE has been agreed for NR RAT
For NR UE in CM-IDLE, the idle mode DRX will range from 2.56s (i.e. 2.56s, 5.12s, 10.24s, 20.48s, etc.) up to a maximum of 10485.76s (almost 3 hours). This is similar to WB-E-UTRA, with the exception of the lower bound 2.56s. The latter was confirmed feasible from CT1’s perspective in LS [2] and will correspond to quarter HF in the stage 3 encoding.
Observation 2: lower bound of NR eDRX for CM-IDLE is 2.56, i.e., quarter of a HF
For UE in CM-CONNECTED with RRC-INACTIVE, the eDRX is up to 10.24sec. This is an unfortunate outcome, considering that the eDRX extension for RRC Inactive is part of the RedCap WID as seen below:
· Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10485.76 s; the details of mechanisms and feasibility regarding maximum length of the extended DRX cycles for RRC Inactive and Idle need to be checked by SA2, CT1 and/or RAN4.
And it has also been recommended by the RAN2 SI in TR 38.875:
	It is recommended eDRX cycles in RRC_IDLE are extended up to 10485.76 seconds, unless RAN4 indicates such eDRX value requires UE to perform RRM on serving cell outside PTW.
-                           It is recommended eDRX cycles in RRC_INACTIVE are extended > 10.24 seconds.



We hope that SA2 will re-consider this extension for Rel-18, so that 3GPP eco-system will not miss out some of the more potent power and signaling saving features for NR UEs (e.g. long eDRX in INACTIVE and small data transmission in Rel-17, which are specified only for INACTIVE).
Observation 3: eDRX > 10.24s will be considered by SA2 in R18 for CM-CONNECTED with RRC_INACTIVE
In light of the above, we can propose the following encoding for the NR paging eDRX information IE for CM-IDLE with a reference to TS 38.304:
9.3.1.x	NR Paging eDRX Information
This IE indicates the NR Paging eDRX parameters for NR UE as defined in TS 38.304 [12].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR Paging eDRX Cycle
	M
	
	ENUMERATED (hfquarter, hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …)
	TeDRX defined in TS 38.304 [12]. Unit: [number of hyperframes].

	NR Paging Time Window
	O
	
	ENUMERATED 
(s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s11, s12, s13, s14, s15, s16, …)
	Unit: [1.28 second].



Therefore, in order to support NR eDRX when the UE is in CM-IDLE we propose the following:
1- Introduce a new NR Paging eDRX information IE in the CN Assistance Information for RRC Inactive IE in NG-AP
2- Introduce the NR Paging eDRX information IE in NG-AP Paging message for CN Paging UE in Idle
3- Introduce the NR Paging eDRX information IE in Xn-AP Paging message for RAN Paging UE in Inactive
4- Update the corresponding stage 2 texts in TS 38.300 for RRC_INACTIVE configuration by CN and paging
Regarding F1AP impacts, they will be discussed in separate document [3].
Proposal 1: Introduce a new NR Paging eDRX information IE in the CN Assistance Information for RRC Inactive in NG-AP
Proposal 2: Introduce the NR Paging eDRX information IE in NG-AP Paging message for CN Paging UE in Idle
Proposal 3: Introduce the NR Paging eDRX information IE in Xn-AP Paging message for RAN Paging UE in Inactive
Proposal 4: Update the corresponding stage 2 texts in TS 38.300
A CR to NG-AP is provided in [4], XnAP CR in [5] and draft CR to TS 38.300 in [6].


Support RedCap UEs differentiation in 5GC
Another CR that was agreed by SA2, but not communicated to RAN3 is the one related to support of RedCap UEs differentiation in 5GC. We can find it in [7] and we can expect it will be sent out soon, since there is RAN3 impact.
Below we can read the relevant extract:
	NR RedCap: a 3GPP RAT type Identifier used in the Core Network only, which is a sub-type of NR RAT type, and defined to identify in the Core Network the NR when used by a UE indicating NR RedCap.
[…]
* * * * Second change * * * *
[bookmark: _Toc75440948][bookmark: _Toc51769512]5.x.x	NR RedCap UEs differentiation
This functionality is used by the network to identify traffic to/from UEs accessing over NR RedCap, e.g. for charging differentiation.
An NR RedCap UE using NR shall provide an NR RedCap indication to the NG-RAN during RRC Connection Establishment procedure as defined in TS 38.331 [28].
When the UE has provided an NR RedCap indication to the NG-RAN during RRC Connection Establishment, the NG-RAN shall provide an NR RedCap Indication to the AMF in the Initial UE Message (see clause 4.2.2.2.1 of TS 23.502 [3] and TS 38.413 [34]).
When the AMF receives an NR RedCap Indication from NG-RAN in an Initial UE Message, the AMF shall store the NR RedCap Indication in the UE context, consider that the RAT type is NR RedCap and signal it accordingly to the SMSF during registration procedure for SMS over NAS, to the SMF during PDU Session Establishment or PDU Session Modification procedure. The PCF will also receive the NR RedCap RAT type indication when applicable, from the SMF during SM Policy Association Establishment or SM Policy Association Modification procedure.
The NFs interacting with CHF shall include the NR RedCap as RAT type.
Upon AMF change, the source AMF shall provide the "NR RedCap Indication" to the target AMF.
Editor’s Note: It’s FFS how NR RedCap RAT Indication is provided during inter-system handover from EPS to 5GS.
Editor’s Note: the Redcap indication details need to be updated based on the RAN work progress.




SA2 has agreed that AMF will receive the NR RedCap Indication during the initial UE Message, so that the 5GCN can apply e.g. correct roaming/charging differentiation policies for the NR UE. This is a similar mechanism that SA2/RAN3/RAN2 have agreed for LTE-M indication over NG-AP during Rel-16, targeting UE differentiation at CN. Therefore, we should consider the RAN3 impact to add the NR RedCap Indication IE in NG-AP Initial UE Message.
Note: the SA2 FFS point "Editor’s Note: It’s FFS how NR RedCap RAT Indication is provided during inter-system handover from EPS to 5GS." Can be discussed in RAN3 after further communication from SA2, pending SA2 progress.
Proposal 5: RAN3 to add a NR RedCap Indication IE in the NG-AP Initial UE Message
3	Conclusion
In this contribution, we proposed the following  
Observation 1: Support of eDRX for CM-IDLE and CM-CONNECTED with RRC_INACTIVE has been agreed for NR RAT
Observation 2: lower bound of NR eDRX for CM-IDLE is 2.56, i.e., quarter of a HF
Observation 3: eDRX > 10.24s will be considered by SA2 in R18 for CM-CONNECTED with RRC_INACTIVE
Proposal 1: Introduce a new NR Paging eDRX information IE in the CN Assistance Information for RRC Inactive in NG-AP
Proposal 2: Introduce the NR Paging eDRX information IE in NG-AP Paging message for CN Paging UE in Idle
Proposal 3: Introduce the NR Paging eDRX information IE in Xn-AP Paging message for RAN Paging UE in Inactive
Proposal 4: Update the corresponding stage 2 texts in TS 38.300
Proposal 5: RAN3 to add a NR RedCap Indication IE in the NG-AP Initial UE Message
A CR to NG-AP is provided in [4], XnAP in [5] and draft CR to TS 38.300 in [6].
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