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1. Introduction
In RAN4#101e meeting, the RRM measurement relaxation for RedCap UE had been discussed and the agreements are captured in way forward [1].
In this contribution, we discuss the open issues of RRM measurement relaxation for Rel-17 RedCap UE. 

2. Discussion
Sub-topic 2-1 General aspects for RRM measurment relaxation for Redcap 
Issue 2-1-1:  Scenario to be considered for Rel-17 RRM relaxation for Redcap
Issue 2-1-2:  Relaxation when multiple criteria of Rel-16 and Rel-17 are satisfied
For the RRM measurement relaxation criterions, Rel-16 power saving can configure low mobility and/or not-at-cell-edge criterions, and Rel-17 RedCap can configure stationary and/or not-at-cell-edge criterions. According to the previous discussion, Rel-17 stationary criterion is more stringent than Rel-16 low mobility criterion. Our views are provided in the following table for different cases of criterion configuration
	No
	Rel-16 relaxation criterion
	Rel-17 relaxation criterion
	Comments

	1
	Rel-16 low mobility
	N/A
	Rel-16 requirements can be reused if RedCap UE support Rel-16 power saving, no additional requirements are needed.

	2
	Rel-16 not-at-cell-edge
	N/A
	

	3
	Rel-16 low mobility & Rel-16 not-at-cell edge
	N/A
	

	4
	N/A
	Rel-17 stationary
	New requirements are needed for Rel-17 RedCap UE.

	5
	N/A
	Rel-17 stationary & Rel-17 not-at-cell-edge
	New requirements are needed for Rel-17 RedCap UE.

	6
	Rel-16 low mobility
	Rel-17 stationary
	Only new Rel-17 stationary requirements are needed.

In previous discussion, it is common understanding that Rel-17 stationary criterion is more stringent than Rel-16 low mobility criterion. 

If UE meets Rel-17 criterion, follow Rel-17 requirements; if UE meets Rel-16 criterion only, follow Rel-16 requirements.

	7
	Rel-16 not-at-cell-edge
	Rel-17 stationary
	Define new Rel-17 requirements when stationary criterion is met.

If UE meet Rel-17 stationary criterion only, follow Rel-17 requirements.

If UE meet Rel-16 criterions only, follow the Rel-16 requirements.

If UE meet both criterions and supports both features, follow the requirements of more relaxed state.

	8
	Rel-16 low mobility & Rel-16 not-at-cell-edge 
	Rel-17 stationary
	

	9
	Rel-16 low-mobility
	Rel-17 stationary & Rel-17 not-at-cell-edge
	Define new Rel-17 requirements when both stationary and not-at-cell-edge criterions are met.

If UE meet Rel-17 stationary criterion only, follow Rel-17 requirements.

If UE meet Rel-16 criterions only, follow the Rel-16 requirements.

If UE meet both criterions and supports both features, follow the requirements of more relaxed state.

	10
	Rel-16 not-at-cell-edge
	Rel-17 stationary & Rel-17 not-at-cell-edge
	

	11
	Rel-16 low mobility & Rel-16 not-at-cell-edge
	Rel-17 stationary & Rel-17 not-at-cell-edge
	


Proposal 1:  

· For Rel-17 requirements we consider the following scenarios:

(i) Rel-17 stationary criterion is configured only, (ii) both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are configured and only Rel-17 not at the cell edge is satisfied ; (iii) both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are configured and satisfied .
(ii) If both Rel-16 and Rel-17 RRM relaxation criterions are configured, follow the requirements of more relaxed state.
Issue 2-1-3: Requirements when UE moves between different R17 relaxation criteria
For the transitions when RedCap UE moves within different states of Rel-17 criterions or between Rel-16 and Rel-17 criterions, we propose following roles:

· When switching from a less relaxed state (Rel-16 or Rel-17) to more relaxed state (Rel-16 or Rel-17), UE shall fulfill the requirements corresponding to the less relaxed state over a measurement period (Trelaxed)

· When switching from more relaxed state (Rel-16 or Rel-17) to less relaxed state (Rel-16 or Rel-17), the UE shall fulfill the requirements corresponding to the less relaxed state upon fulling the criteria

· When switching from normal mode to any relaxed mode (Rel-16 or Rel-17), the UE shall fulfill the requirements corresponding to the normal mode over a measurement period (Tnormal)

· When switching from any relaxed mode (Rel-16 or Rel-17) to normal mode, UE shall fulfill the requirements corresponding to the normal mode upon fulfilling the switching criteria

Proposal 2: For the transitions when RedCap UE moves within different states of Rel-17 criterions or between Rel-16 and Rel-17 criterions:
· When switching from a less relaxed state (Rel-16 or Rel-17) to more relaxed state (Rel-16 or Rel-17), UE shall fulfill the requirements corresponding to the less relaxed state over a measurement period (Trelaxed)

· When switching from more relaxed state (Rel-16 or Rel-17) to less relaxed state (Rel-16 or Rel-17), the UE shall fulfill the requirements corresponding to the less relaxed state upon fulling the criteria

· When switching from normal mode to any relaxed mode (Rel-16 or Rel-17), the UE shall fulfill the requirements corresponding to the normal mode over a measurement period (Tnormal)

· When switching from any relaxed mode (Rel-16 or Rel-17) to normal mode, UE shall fulfill the requirements corresponding to the normal mode upon fulfilling the switching criteria
Sub-topic 2-2 RRM measurement relaxation for Redcap at Idle/Inactive state
Issue 2-2-1: Relaxation when single Rel-17 criteria is satisfied

· Option 1: use scaling factor (CMCC; xiaomi, Huawei, Ericsson MTK, Apple)

· Option 1a: if single criteria (stationarity or not-at-cell-edge) is fulfilled, use K1_RedCap /K2_RedCap to relax the RRM requirement. K1_RedCap /K2_RedCap has the similar applicability condition as K1/K2 in R16 power saving WI, and FFS on the values for K1_RedCap /K2_RedCap (Apple)
· Option 1b: using a scaling factor (CMCC; xiaomi, Huawei, Ericsson MTK)

· Moderator note: Please note option 1a and 1b are not exclusively each other, option 1a consider the scenario where only Rel-17 stationary criteria is configured and fulfilled, Rel-17  not at the cell edge criteria is not configured however fulfilled.

· Option 2: RAN4 defines multiple measurement relaxation factors (K) and/or relaxation periods (Qualcomm, Nokia)

· Option 2a: considering short-term, mid-term and long-term stationary UEs, at least for IDLE/INACTIVE modes. FFS for CONNECTED mode. RAN4 may determine short/mid/long term stationarity based on the (consecutive) number of times the UE fulfils the stationarity criteria (Nokia)

In last meeting discussion, most companies agree to use a fixed scaling factor (option 1). For option2, we understand the motivation to differentiate the short-term, mid-term and long term stationary UEs. However, this requires RAN2 signaling to support different levels of stationary criterions. Based on our understanding, current RAN2 signaling does not support such configuration. Hence, we prefer to not complicate the requirements definition in Rel-17.
Proposal 3: Use fixed scaling factor when single Rel-17 criteria (stationary) is satisfied.
Regarding the scaling factor, we prefer to reuse 3 in last meeting. However since most companies think stationary criterion will be more relaxed compared to Rel-16 low mobility, we can compromise to define more relaxed value 4.

Proposal 4: Scaling factor =4 when Rel-17 single criteria (stationary) is satisfied
Issue 2-2-3: Relaxation when both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are satisfied

· Option 1: use a fixed long measurement period like Rel-16 for requirement relaxation (Apple CMCC vivo xiaomi Huawei Ericsson Nokia MTK QC)

In last meeting discussion, most companies agree to use a fixed long measurement period when both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are satisfied. Same as the previous issue, since most companies believe that stationary criterion should be more relaxed compared to Rel-16 low mobility, we can compromise to define longer value than Rel-16. Hence, we propose to define 2 hours as the long measurement period.
Proposal 5: Use 2 hours as the fixed long measurement period when both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are satisfied.

Issue 2-2-5: Consideration on eDRX

· Option 1: Rel-16/17 relaxed measurement requirements can be applied with eDRX cycles up to 10.24 seconds, without any PTW. The maximum eDRX cycles with PTW up to which UE is allowed to apply Rel-16/17 relaxed measurement requirements is X ms, where value of X is FFS (Ericsson)

· Option 2: FFS (MTK vivo xiaomi)

· Option 3: decouple eDRX measurement with measurement relaxation (Huawei Apple)
Last meeting, the consideration of eDRX and measurement relaxation was discussed. Since the measurement relaxation allows scaling the measurement period with fixed value, e.g. more than 3, for the long eDRX cycles, it may cause much longer measurement period. Hence, we support to consider some restrictions, do not apply the measurement relaxation to eDRX cycles with PTW.

Proposal 6: Rel-16/17 relaxed measurement requirements can be applied with eDRX cycles up to 10.24 seconds, without any PTW. 
3. Conclusions
In this contribution, we discuss the open issues of RRM measurement relaxation for Rel-17 RedCap UE, and provide our views:
Proposal 1:  

· For Rel-17 requirements we consider the following scenarios:

(iii) Rel-17 stationary criterion is configured only, (ii) both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are configured and only Rel-17 not at the cell edge is satisfied ; (iii) both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are configured and satisfied .
(iv) If both Rel-16 and Rel-17 RRM relaxation criterions are configured, follow the requirements of more relaxed state.
Proposal 2: If both Rel-16 and Rel-17 RRM relaxation criterions are configured, follow the requirements of more relaxed state.
Proposal 3: Use fixed scaling factor when single Rel-17 criteria (stationary) is satisfied.

Proposal 4: Scaling factor =4 when Rel-17 single criteria (stationary) is satisfied
Proposal 5: Use 2 hours as the fixed long measurement period when both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are satisfied.
Proposal 6: Rel-16/17 relaxed measurement requirements can be applied with eDRX cycles up to 10.24 seconds, without any PTW. 
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