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[bookmark: _Toc116995841]Introduction
The revised Rel-18 WID [1] for enhanced RedCap contains several enhancements for core requirements. In RAN4#109 [2] and RAN4#110 [3], it is discussed how to define the measurements on higher priority carriers.

	· When configured with eDRX_IDLE in IDLE/INACTIVE mode, the UE shall search every layer of higher priority at least every Thigher_priority_search = max(60, [1]*eDRX_IDLE cycle length) * Nlayers seconds.
· RAN4 to further discuss the value of [1] during the next RAN4 meeting.



For above depicted enhancements, RRM core requirements are discussed in this contribution and a proposal on the further proceeding is made. 
Discussion
Impacts to RRM core requirements for the above enhancements in the WID objective are discussed in this section.
Measurements on higher priority carriers 
UE configured with eDRX_IDLE cycle
In RAN4#109, when configured with eDRX, it has been agreed that the UE shall search every layer of higher priority at least every Thigher_priority_search by using the LTE requirements. 
In Clause 4.2.2 of 36.133, the requirements on higher priority search are specified. 
	[bookmark: _Toc383690645]4.2.2	Requirements
The UE shall search every layer of higher priority at least every Thigher_priority_search = (60 * Nlayers) seconds when the UE is not configured with eDRX_IDLE cycle, and at least every Thigher_priority_search = MAX(60 * Nlayers, one eDRX_IDLE cycle) when UE is configured with eDRX_IDLE cycle, where Nlayers is the total number of configured higher priority E-UTRA, UTRA FDD, UTRA TDD, CDMA2000 1x, HRPD and NR carrier frequencies and is additionally increased by one if one or more groups of GSM frequencies is configured as a higher priority.




We first observe that the equation in WF, i.e., Thigher_priority_search = max(60, [1]*eDRX_IDLE cycle length) * Nlayers seconds, is different from the equation in Clause 4.2.2 of 36.133. When configured with eDRX_IDLE cycle, Clause 4.2.2 of 36.133 has been defined and used since eDRX IDLE is introduced in Rel-13. In particular, in Clause 4.2.2 of 36.133, it is observed that Thigher_priority_search is given by the maximum value between 60 * Nlayers and one eDRX_IDLE cycle length. The simplest way to define the NR measurement on higher priority carriers is to follow and reuse the LTE measurement on the higher priority carriers. To align the requirements on higher priority carriers between NR and LTE, UE shall search every layer of higher priority at least every Thigher_priority_search = max(60 * Nlayers, one eDRX_IDLE cycle) seconds, when configured with eDRX_IDLE. Moreover, the measurement on higher priority carriers in Clause 4.2.2.7 of 38.133 is applicable to both RedCap and non-RedCap UE. Thus, the alignment between LTE and NR is essential. 
Hence, RAN4 should use the same measurement on higher priority carriers as defined LTE defined in 36.133, when configured with eDRX_IDLE. The corresponding changes in Clause 4.2.2.7 are proposed in the CRs in R4-2405819 (for RRC_IDLE state) [4]. 
When configured with eDRX_IDLE, RAN4 should use the same measurement on higher priority carriers as defined for LTE in 36.133.
When configured with eDRX_IDLE, UE shall search every layer of higher priority at least every Thigher_priority_search = max(60 * Nlayers, one eDRX_IDLE cycle) seconds.



UE configured with eDRX_INACTIVE cycle
In RAN4#110, RAN4 discussed the measurements of higher priority carriers. Considering the previous discussion in RAN#110 [3], this subsection provides a compromised proposal for the definition of Thigher_priority_search.
First, similar to the case when configured with eDRX_IDLE, RAN4 should use the same measurement on higher priority carriers as defined LTE defined in 36.133 when configured with eDRX_INACTIVE cycle. In particular, the alignment between NR and LTE is needed especially when eDRX_INACTIVE is less than or equals to 10.24 sec. 
For simplicity and alignment between LTE and NR, RAN4 should align the requirements on higher priority carriers between NR and LTE when eDRX_INACTIVE cycle ≤ 10.24 sec. 
If an extended time period is set to search higher priority carriers, the number of searches can be reduced. Therefore, it is beneficial to save the energy consumption of RedCap UE that is needed to extend the battery life. Also, an extended higher priority search period/interval value of Thigher_priority_search can make it easier for UE to implement and perform a search operation for every layer of higher priority carriers. 
It can be beneficial for RedCap UE with an extended higher priority search interval when eDRX_INACTIVE cycle > 10.24 sec.
If NR RedCap UE uses an extended/relaxed time period to search every layer of higher priority carriers, it may take a longer time to measure, detect, and evaluate the higher priority carriers. Therefore, it may have a detrimental impact on network’s performance or scheduling capability of the network. We observe that Thigher_priority_search is increased when Nlayers is multiplied by eDRX_INACTIVE cycle. If the eDRX cycle is too long (e.g., a few hours), there is no need to increase eDRX_INACTIVE cycle by Nlayers  times. In that case, the application of an extended higher priority search period/interval value of Thigher_priority_search can be applied in a certain range of eDRX cycle length, for example, when eDRX_INACTIVE cycle > 163.84 sec. 
RAN4 should align the requirements on higher priority carriers between NR and LTE when eDRX_cycle is too long (e.g., eDRX cycle > 163.84 sec)
Hence, RAN4 should use define the same measurement on higher priority carriers as defined LTE defined in 36.133, when the configured eDRX_INACTIVE is short (e.g., eDRX ≤ 10.24 sec) and too large (e.g., eDRX > 163.84 sec). If the configured eDRX_INACTIVE is moderate (e.g., 10.24 sec < eDRX ≤ 163.84 sec), it would be possible to extend the value of Thigher_priority_search. The corresponding changes are proposed in the CRs in R4-2405820 (for RRC_INACTIVE state) [5]. 
When configured with eDRX_INACTIVE, UE shall search every layer of higher priority at least every Thigher_priority_search = max(60 * Nlayers , 1 *  eDRX_INACTIVE cycle length) if eDRX_INACTIVE cycle ≤ 10.24 sec or eDRX_INACTIVE cycle > 163.84 sec. 
When configured with eDRX_INACTIVE, UE shall search every layer of higher priority at least every Thigher_priority_search = max(60, 1 * eDRX_IDLE cycle length) * Nlayers if 10.24 sec < eDRX_INACTIVE cycle ≤ 163.84 sec. 
When configured with eDRX_INACTIVE, if the definition of Thigher_priority_search with a case basis is not agreeable, a unified measurement between NR and LTE is the most desirable definition. Therefore, as another alternative option of Proposals 2 and 3, RAN4 can define that UE shall search every layer of higher priority at least every Thigher_priority_search = max(60 * Nlayers, one eDRX_IDLE cycle) seconds when configured with eDRX_INACTIVE. 
If Proposals 2 and 3 are not agreeable, RAN4 should have the same NR and LTE measurements on higher priority carriers by reusing LTE requirements:
When configured with eDRX_IDLE, UE shall search every layer of higher priority at least every Thigher_priority_search = max(60 * Nlayers, one eDRX_INACTIVE cycle) seconds.


Conclusion
This contribution has investigated the impact on RRM core requirements from the objectives in the Rel-18 enhanced RedCap WID [1]. The following proposals are made.
UE configured with eDRX_IDLE cycle
1. When configured with eDRX_IDLE, RAN4 should use the same measurement on higher priority carriers as defined for LTE in 36.133.
1. When configured with eDRX_IDLE, UE shall search every layer of higher priority at least every Thigher_priority_search = max(60 * Nlayers, one eDRX_IDLE cycle) seconds.
UE configured with eDRX_INACTIVE cycle
For simplicity and alignment between LTE and NR, RAN4 should align the requirements on higher priority carriers between NR and LTE when eDRX_INACTIVE cycle ≤ 10.24 sec. 
It can be beneficial for RedCap UE with an extended higher priority search interval when eDRX_INACTIVE cycle > 10.24 sec.
RAN4 should align the requirements on higher priority carriers between NR and LTE when eDRX_cycle is too long (e.g., eDRX cycle > 163.84 sec)
When configured with eDRX_INACTIVE, UE shall search every layer of higher priority at least every Thigher_priority_search = max(60 * Nlayers , 1 *  eDRX_INACTIVE cycle length) if eDRX_INACTIVE cycle ≤ 10.24 sec or eDRX_INACTIVE cycle > 163.84 sec. 
When configured with eDRX_INACTIVE, UE shall search every layer of higher priority at least every Thigher_priority_search = max(60, 1 * eDRX_IDLE cycle length) * Nlayers if 10.24 sec < eDRX_INACTIVE cycle ≤ 163.84 sec. 
If Proposals 2 and 3 are not agreeable, RAN4 should have the same NR and LTE measurements on higher priority carriers by reusing LTE requirements:
When configured with eDRX_IDLE, UE shall search every layer of higher priority at least every Thigher_priority_search = max(60 * Nlayers, one eDRX_INACTIVE cycle) seconds.
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