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1. Introduction
At RAN 92 meeting the revised WI “Support of reduced capability NR devices” [1] was approved. The RAN4 related objectives are copied below:

· 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.
· Specify support for the following RRM measurement relaxations for neighbouring cells for RedCap devices: for RRC_Idle/Inactive/Connected [RAN2, RAN4]:

· Specify measurement (RSRP/RSRQ) based stationarity criterion and not-at-cell-edge criterion [RAN2]
· Enabling/disabling of RRM measurement relaxation should be under the network’s control. Specify both broadcast and dedicated signalling for enabling/disabling of RRM measurement relaxation.

· Specify UE requirements for RRM measurement relaxation [RAN4]

· No RRM measurement relaxations are specified for the serving cell. 

· Specify RAN4 core requirements for the above. 

At RAN2 116e meeting, the following agreements were available:

Agreements via email - from offline 105:

1. The max eDRX cycle length for RRC Inactive is 10.24s in Rel-17

2. PO determination for non-overlapping CN/RN case is applicable to eDRX

3. When IDLE eDRX and INACTIVE eDRX are configured and both cycles are no longer than 10.24s, PO is determined by IDLE eDRX.
4. When IDLE eDRX is configured and is no longer than 10.24s, INACITVE eDRX cycle is not configured, PO is determined by IDLE eDRX.
A)
For RRC_INACTIVE UE, when IDLE eDRX cycle is no longer than 10.24s and INACTIVE eDRX cycle is not configured, T is determined by the shortest of RAN paging cycle and IDLE eDRX cycle.

5. During CN PTW when IDLE eDRX is configured and longer than 10.24s, and INACTIVE eDRX is configured, PO is determined by the shortest value of default paging cycle and UE specific DRX cycle if configured by upper layer.

6. During CN PTW when IDLE eDRX is configure and is longer than 10.24s, INACTIVE eDRX cycle is not configured, PO is determined by the shortest value of default paging cycle and UE specific DRX cycle if configured by upper layer.

7. eDRX supporting UEs are assumed to also support the UE capability on PO determination for non overlapping CN/RN case (Further discuss on the reporting of eDRX capability)

8. The below working agreement is now changed to an agreement.


When IDLE eDRX cycle is longer than 10.24s, CN PTW_start calculation formula defined in LTE is re-used as the baseline, as below. FFS whether CN PTW_start position could be configurable by network and in case which node decides the N value. Note: this formula would be revisited if INACTIVE eDRX cycle can be above 10.24s


PTW_start denotes the first radio frame of the PH that is part of the PTW and has SFN satisfying the following equation:



SFN = 1024/N* ieDRX, where



ieDRX = floor(UE_ID_H /TeDRX,H) mod N



FFS N = 4 or 8, FFS if N can take other values

9. The same LTE hashed UE_ID calculation is used for UE_ID_H for NR.

Agreements via email - from offline 105 (second round):

1. eDRX feature can be supported by non RedCap UEs.

2. A UE in idle mode requests eDRX configuration via NAS signalling. FFS if capability signalling in RAN, as part of the UE capability message, is also needed.

3. eDRX support is optional for the RedCap UE.

4. the UE_ID for eDRX is defined by 5G-S-TMSI mod 4096.

5. the eDRX acquisition period is the maximum configurable value of the eDRX cycle

6. 
No eDRX specific on-demand SI enhancements are considered for Rel-17

Agreements online:

1. For the eDRX PTW start calculation, agree to N=8. No signalling needed to CN.

2.
The eDRX acquisition period is the same for IDLE and INACTIVE.

3.
A)
For RRC_INACTIVE UE, when IDLE eDRX cycle is no longer than 10.24s and INACTIVE eDRX cycle is not configured, T is determined by the shortest of RAN paging cycle and IDLE eDRX cycle.


B)
For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and INACTIVE eDRX cycle is not configured, outside CN PTW, T is determined by RAN paging cycle.

In this contribution we provide our considerations on remaining issues for eDRX of Redcap.
2. Discussion
1. eDRX measurement requirements at inactive state

At RAN4 102 meeting, the following agreements had been achieved:

Issue 1-4-4: Inactive state eDRX inter-frequency requirements 

· Option 1: The inter-frequency measurement requirements for inactive state Redcap UE are the same as these of intra-frequency measurement requirements (vivo) 

Agreement: option 1
There are still two open issues as below:

Issue 1-4-1: Inactive state requirements when idle eDRX is longer than 10.24s

· Option 1: The inactive UE requirements are based on inactive DRX or inactive eDRX when inactive eDRX is configured (Huawei vivo MTK) 

· Option 2: Based on the paging monitoring cycle of T agreed in RAN2 (Apple Ericsson xiaomi Nokia)

	IDLE eDRX[s]
	Inactive eDRX[s]
	Outside CN PTW or during CN PTW
	T

	>10.24
	Not configured
	During CN PTW
	Shortest value of default paging cycle and UE specific DRX cycle if configured by upper layer

	>10.24
	Not configured
	Outside CN PTW
	RAN paging cycle.

	>10.24
	≤10.24
	During CN PTW
	Shortest value of default paging cycle and UE specific DRX cycle if configured by upper layer

	>10.24
	≤10.24
	Outside CN PTW
	INACTIVE eDRX cycle


Agreement: no consensus 

Issue 1-4-2: Inactive state requirements when idle eDRX is no longer than 10.24s

· Option 1: The inactive UE requirements are based on inactive eDRX or inactive DRX when inactive eDRX is not configured (Huawei vivo MTK)   

· Option 2: Based on the paging monitoring cycle of T agreed in RAN2 (Apple Ericsson xiaomi vivo Nokia)

	IDLE eDRX[s]
	Inactive eDRX[s]
	Outside CN PTW or during CN PTW
	T

	≤10.24
	Not configured
	NA
	Shortest of RAN paging cycle and IDLE eDRX cycle

	≤10.24
	≤10.24
	NA
	The shortest of IDLE eDRX cycle and INACTIVE eDRX cycle.


Agreement: No consensus, FFS at maintenance stage 

Issue 1-4-1 and Issue 1-4-2 are quite similar and the key is the inactive requirements is based on DRX/eDRX value of inactive state or based on T. Regarding inactive performance requirements, we have the following scenarios:

1. when idle eDRX is longer than 10.24s
Under this scenario no matter eDRX is configured or not (whereas eDRX is not configured inactive DRX will exist), outside CN PTW the UE will monitor based on RAN paging cycle. During CN PTW, T is determined by the shortest of UE specific DRX cycle, if configured by upper layer, RAN paging cycle and default paging cycle. To our understanding, the requirements can be based on T, and can be based on inactive DRX/eDRX as well. 

Our initial preference is the requirements are based on inactive DRX/eDRX since the requirements is more consistent between in CN PTW and out CN. Using T as the base, the delay requirements could be different if the value of T is changed within and CN PTW and outside CN PTW. In addition, it may not be suitable for the inter-frequency scenario. 

Proposal 1: when idle eDRX is longer than 10.24s, the inactive UE requirements are preferred to be based on option 1.    
2. when idle eDRX is no longer than 10.24s
Under this scenario T is determined by the shortest one between RAN paging cycle and IDLE eDRX (when inactive eDRX is not configured); or by the shortest one between inactive eDRX and IDLE eDRX. As the analysis before, option 1 is preferred. 

Proposal 2: when idle eDRX is no longer than 10.24s, option 1 is preferred. 
2. Idle state eDRX requirements
At RAN4 102 meeting, most of issues had been solved and only the following issues are still open:
Issue 1-2-2-3: FR2 serving cell requirements for RedCap UE with eDRX cycle when eDRX = 20.48s (and 40.96s)

· Option 1: The eDRX cycles with PTW (20.48s and 40.96s) are not feasible. Besdies, three more eDRX cycles with PTE are overlapped with eDRX without PTW. RAN4 shall keep eDRX for FR2 requirements as FFS and inform RAN2 with update on the issues related to eDRX with FR2 (MTK)

· Option 1a: Can we add Option 1a: add a note to exclude the case of eDRX 20.48s with DRX 0.32s in FR2? 
To our understanding, the above option is not feasible and we can compromise to it. (MTK)
· Option 2: Not agree with option 1 (Ericsson, Huawei, xiaomi, vivo, Nokia)

Agreement: agree option 2 with the case (eDRX cycle = 20.48s and DRX cycle = 0.32s) for FFS
Issue 1-3-4-1: FR2 Cell reselection requirements for RedCap UE with eDRX cycle (intra frequency) when eDRX = 20.48s (and 40.96s)

· Option 1: The eDRX cycles with PTW (20.48s and 40.96s) are not feasible. RAN4 shall keep eDRX for FR2 requirements as FFS and inform RAN2 with update on the issues related to eDRX with FR2 (MTK)

· Option 2: No issue (Apple CMCC Nokia Ericsson Huawei vivo xiaomi oppo)

Agreement: Agree option 2 with the case (eDRX cycle = 20.48s and DRX cycle = 0.32s) for FFS
For the case for FFS, we understand the issue is when comparing different scenarios, for example between the case when eDRX = 20.48s/DRX = 0.32s and the case when DRX = 2.56s for FR2, the configuration with eDRX may not always have more efficient power consumption. On the other hand all combinations of eDRX configurations have been defined by RAN2 for particular purpose and it is expected that different combination could be have different power consumption efficiency. In general we think the corresponding requirements for this scenario should not be prevented from defining due to power efficiency. A note on power consumption efficiency could be added if there is strong concern. 
Proposal 3: Define corresponding requirements for scenario for FFS in Issue 1-2-2-3 and Issue 1-3-4-1. A note could be added on power consumption efficiency if there is strong concern. 
3. Conclusion
In this contribution, we provide our further considerations for Redcap eDRX and have the following proposals:
Proposal 1: when idle eDRX is longer than 10.24s, the inactive UE requirements are preferred to be based on option 1.    
Proposal 2: when idle eDRX is no longer than 10.24s, option 1 is preferred. 
Proposal 3: Define corresponding requirements for scenario for FFS in Issue 1-2-2-3 and Issue 1-3-4-1. A note could be added on power consumption efficiency if there is strong concern. 
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