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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.
As an introduction we explore the three items.
Discussion
Configuration of eDRX in RRC_INACTIVE

For RRC_IDLE, since CN configures the UE specific DRX (if applied) cycle, it seems natural the same node configures also the possible eDRX cycle for the UE. However, for RRC_INACTIVE, the UE specific DRX is configured by RAN in the suspendConfig. From NW perspective, keeping the principle that RAN configures the DRX and eDRX cycles for the UE in RRC_INACTIVE, is beneficial and provides flexibility in handling all the UEs in RRC_INACTIVE mode from which CN does not have too much visibility (other than the anchor point of the RAN-CN interface). RAN can then provide assistance information towards CN about DL data forwarding for UEs in RRC_INACTIVE.
The above principles were adopted at last RAN2#113ebis and RAN2 agreed the following:
· RAN decides and configures eDRX via RRC for RRC_INACTIVE (FFS on the need and details of coordination with the CN)

The next step is to discuss coordination with the CN. 

[bookmark: _Hlk76414838]Proposal 1: RAN configures eDRX for RRC_INACTIVE. Discuss coordination between gNB and CN for RAN configuring eDRX for RRC Inactive.


Extension up to 10.24s

The extension shall be done without using PTW and PH.
Besides 10.24 seconds, the values lower than 10.24s for eDRX should also be agreed – based on the study item, values of 5.12s (as in LTE) and 2.56s were proposed, which seem sufficient for eDRX cycles below 10.24s. These both can be applied for RRC_INACTIVE and RRC_IDLE eDRX.
Besides, RAN2 has informed in LS in [3] that RAN2 agreed 2.56 seconds as lower bound for eDRX cycle length for RRC_IDLE and RRC_INACTIVE for Redcap UEs.
The current Paging eDRX IE is defined based on hyper frames. One option which could be discussed is that the Paging DRX could be extended with additional codepoints as per CR in [4]:
9.3.1.90	Paging DRX
This IE indicates the Paging DRX as defined in TS 38.304 [12] and TS 36.304 [29].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging DRX
	M
	
	ENUMERATED (32, 64, 128, 256, …,512,1024)
	



Proposal 2: For eDRX cycle up to 10.24 seconds, support eDRX cycles of 2.56s, 5.12s, and 10.24s without applying PTW and PH for both RRC_INACTIVE and RRC_IDLE. See the proposed baseline CR in [4].


Extension beyond 10.24 seconds

Paging Time Window, Paging Hyperframe
For beyond 10.24s eDRX cycles, the PTW and PH should be applied. Similarly, the H-SFN (Hyper SFN) needs to be introduced. Based on the work item objectives, the maximum eDRX cycle should reach a value up to 10485.76s which gives us the requirement for 10bit H-SFN. These can be applied for RRC_INACTIVE and RRC_IDLE eDRX – at least from RAN2 point of view.
Proposal 3: if eDRX cycle is extended beyond 10.24 seconds, introduction of PTW, PH would require 10-bit H-SFN for both RRC_INACTIVE and RRC_IDLE.


eDRX cycle length 
It seems good to apply the same eDRX cycle length values for both the eDRX in RRC_IDLE and RRC_INACTIVE, furthermore, the same PTW length values can also be applied – from our point of view, this provides means for the common design. 
However, it is desirable to allow, e.g., different eDRX cycle lengths to be applied in RRC_IDLE and RRC_INACTIVE modes. For instance, a requirement for the network could be applied 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. 
The above principle was adopted at last RAN2#113ebis and RAN2 agreed:
At least for eDRX cycle, the configurations of the eDRX for RRC_IDLE and RRC_INACTIVE can be different (FFS for PTW, e.g. length and starting point, when eDRX cycles are longer than 10.24s).
And then RAN2 further agreed at RAN2#114:
It is up to RAN to configure the length for PTW for RAN paging, the RAN PTW length can be different from the CN PTW length.
Proposal 4: if eDRX cycle is extended beyond 10.24 seconds, the signalling should enable RAN to configure different eDRX cycle length to be applied for RRC_INACTIVE than what CN configures to apply in RRC_IDLE. CN should signal IDLE eDRX_cycle length and PTW to RAN as part of the coordination. 


However, the extension beyond 10.24 seconds presents a lot of challenges due the impacts on core network.
It was already discussed in the past that this goes beyond the NAS retransmission timer. Also, reachability mechanisms are impacted in the core network. 
Only SA2 can assess the complexity. We need to wait for SA2/CT1 conclusion.

Proposal 5: Extension beyond 10.24 seconds in proposals 3 and 4 requires SA2 and CT1 agreement.


Conclusion and Proposals
This paper has made some initial analysis of the potential impacts of the work item of Reduced Capability for UEs which has opened now for RAN3. Progress is still pending on several points from other groups as follows:

Proposal 1: RAN configures eDRX for RRC_INACTIVE. Discuss coordination between gNB and CN for RAN configuring eDRX for RRC Inactive.
Proposal 2: For eDRX cycle up to 10.24 seconds, support eDRX cycles of 2.56s, 5.12s, and 10.24s without applying PTW and PH for both RRC_INACTIVE and RRC_IDLE. See the proposed baseline CR in [4].
Proposal 3: if eDRX cycle is extended beyond 10.24 seconds, introduction of PTW, PH would require 10-bit H-SFN for both RRC_INACTIVE and RRC_IDLE.
Proposal 4: if eDRX cycle is extended beyond 10.24 seconds, the signalling should enable RAN to configure different eDRX cycle length to be applied for RRC_INACTIVE than what CN configures to apply in RRC_IDLE. CN should signal IDLE eDRX_cycle length and PTW to RAN as part of the coordination. 
Proposal 5: Extension beyond 10.24 seconds in proposals 3 and 4 requires SA2 and CT1 agreement.
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