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Introduction
The following WID was agreed with common parts between RAN2 and RAN3:

· Specify support for the following Extended DRX enhancements for RedCap UEs [RAN2, RAN3, RAN4]:
· Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10.24 s, without using PTW and PH, and with common design (e.g. common set of eDRX values) between RRC Inactive and Idle
· 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.
· RAN2 to decide which Node(s) configure eDRX in RRC_Idle and RRC_Inactive.
This paper continues the discussion on the three items and proposes agreements and a baseline CR for TS38.413.
Discussion
Configuration of eDRX in RRC_IDLE
At the last RAN3#113 meeting, discussions started on support of Redcap UEs and were summarized in [3] with the following conclusions:
Agree to encode the Idle eDRX Cycle sent in NGAP Paging message with one of the following 3 solutions (still FFS also dependent on SA2 outcome):
· Introduce one new Redcap eDRX Cycle IE for eDRX < 10.24s and one new Redcap eDRX Cycle IE for eDRX > 10.24s
· Extend the existing Paging eDRX Cycle IE in TS 38.413 section 9.3.1.154.
· Introduce only one new Redcap eDRX Cycle IE (for both > 10.24s and < 10.24s).
Working Assumption: need to transfer the above Idle eDRX Cycle for Redcap UEs in NGAP Core Network Assistance Information for RRC_INACTIVE IE.

As it can be seen from above, three solutions were remaining after down-scoping, with a disclaimer concerning the decision in SA2. At this RAN3#114 meeting RAN3 receives the LS from SA2 in [4] with the following decision concerning the idle eDRX: 
· 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. 
The three remaining solutions correspond to solutions 4, 5 and 6 as detailed at last RAN3 and can be summarized as follows:
	Solution 4 (with 2 IEs)
	introducing a new Redcap DRX IE which goes up to 10.24s and which doesn’t use HF for the encoding, such as RedCap Paging DRX= ENUMERATED (32, 64, 128, 256, 512, 1024,…)
	introduce a new Redcap Paging eDRX IE for above 10.24s defined as ENUMERATED (hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024 …)

	Solution 5 (with 1 common IE)
	existing Paging eDRX IE is reused and extended to go below hfhalf and up to 1024 HF such as ENUMERATED (hfquarter, hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024 …)

	Solution 6 (with 1 common IE)
	introduce a new Redcap Paging eDRX IE to cover all Redcap cases defined as ENUMERATED (hfquarter, hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024 …)



[bookmark: _Hlk82604667]We think solutions 4 and 6 are cleaner by introducing new IEs. Among the two we have a preference for solution 6 which adds only one new IE. This solution has some similarity with the solution which had been chosen for NBIOT. This will also allow for easy future extensions.
[bookmark: _Hlk82604778]Proposal 1: agree on solution 6 with one new IE for encoding idle eDRX.

This idle  eDRX should be transferred in the NGAP Paging message. However, it is also needed to be transferred over F1 Paging message and also over XnAP.
Proposal 2: add the eDRX Cycle to the NGAP Paging message and the F1AP Paging message and XnAP RAN Paging message. 

Configuration of eDRX in RRC_INACTIVE
At the last RAN3#113 meeting, one working assumption was taken in [3] concerning the transfer of the eDRX IDLE to gNB:
Working Assumption: need to transfer the above Idle eDRX Cycle for Redcap UEs in NGAP Core Network Assistance Information for RRC_INACTIVE IE.

We think that this is useful for synchronization of Idle and inactive eDRX.  
Indeed, it may be good to apply the same eDRX cycle length values for both the eDRX in RRC_IDLE and RRC_INACTIVE. But they can also be different as per RAN2 agreement at RAN2#113ebis:
At least for eDRX cycle, the configurations of the eDRX for RRC_IDLE and RRC_INACTIVE can be different
But even if they are not same, it would be desirable to allow, e.g., different eDRX cycle lengths or RRC_IDLE and RRC_INACTIVE modes where the eDRX cycle for RRC_IDLE (or RRC_INACTIVE) is a multiple of the eDRX cycle configured for RRC_INACTIVE (or RRC_IDLE) so that the paging can still happen in the same PF and possibly within the same PTW. 
We therefore propose to turn the working assumption into an agreement:
Proposal 3: agree to transfer the above Idle eDRX Cycle for Redcap UEs in NGAP Core Network Assistance Information for RRC_INACTIVE IE
The eDRX Cycle Inactive might also be useful to transfer over XnAP however it is too early to say since RAN2 has not totally defined how the UE will behave when receiving paging in RRC_Inactive state.
Proposal 4: keep FFS whether the eDRX Cycle Inactive is sent over XnAP.

Assistance Information between RAN and CN
At the last RAN3 meeting it was discussed whether assistance information is needed to be exchanged between RAN and CN. The main idea behind is to tune the NAS retransmission timers with any eDRX Cycle Inactive assumed to be determined by RAN.
However, in the incoming LS in [4] SA2 informs that they have decided to not go beyond 10.24s eDRX Cycle for RRC inactive in release 17:
· 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. 
There is no compelling need to fine tune the NAS timers in release 17 and this can be postponed to release 18.  
Other assistance information was also discussed at last RAN3. It was proposed that RAN informs CN (e.g. in Initial UE Message) after identifying that the UE is a Recap UE in order for CN to “support subscription validation and any other necessary functionality which requires differentiation between RedCap and non-RedCap UEs”. 
We note that there is no such requirement coming from stage 2 in SA2. So far, no assistance information was identified. 
Proposal 5: need of assistance information to exchange between RAN and CN is not confirmed so far.

Other F1 impacts 

It was proposed at RAN3#113 to add access control information over F1 (e.g. within network access rate reduction procedure). However, this proposal depends if the redcap capability including the cell access can change and depends on the progress in RAN2.
In the other direction, a proposal was made to have DU sending to CU the early indication of redcap UE. The CU will receive anyway the knowledge in the context of Redcap UE. The question is whether there is benefit of introducing Redcap capability knowledge before and especially if it can benefit when building Message 4 towards the UE. This proposal has not shown evidence yet which information of Message 4 could benefit from it. Therefore, it is still pending such evidence.

Conclusion and Proposals
This paper has made some further analysis of the potential impacts of the work item of Reduced Capability for UEs taking into account recent decisions in other groups and makes following proposals.

Proposal 1: agree on solution 6 with one new IE for encoding idle eDRX.
Proposal 2: add the eDRX Cycle to the NGAP Paging message and the F1AP Paging message and XnAP RAN Paging message. 
Proposal 3: agree to transfer the above Idle eDRX Cycle for Redcap UEs in NGAP Core Network Assistance Information for RRC_INACTIVE IE
Proposal 4: keep FFS whether the eDRX Cycle Inactive is sent over XnAP.

Proposal 5: need of assistance information to exchange between RAN and CN is not confirmed so far.

It is proposed to agree the baseline CR in [5] to implement these first agreements.

References
[1] RP-172109, Revised Work Item on New Radio (NR) Access Technology, NTT DOCOMO, Inc.
[2] RP-211574, Support for reduced capability NR devices
[3] R3-214148, Summary of discussions on Redcap eDRX , RAN3#113
[4] S2-2106978, Reply LS on introducing extended DRX for Redcap UEs
[5] R3-214782, Support of eDRX for Redcap UEs




	- 2 -
