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1. Introduction
In LP-WUS/WUR WID [1], the following objectives are included.
	· For IDLE/INACTIVE modes
· Specify further RRM relaxation of UE MR for both serving and neighbor cell measurements, and UE serving cell RRM measurement offloaded from MR to LP-WUR, including the necessary conditions (RAN4, RAN2)


In this contribution, we discuss RRM measurement relaxation and offloading for IDLE/INACTIVE modes.
2. [bookmark: OLE_LINK139][bookmark: OLE_LINK140]Discussion
1 
2 
UE operating with MR
Before discussing UE operating with LP-WUR, we would like to clarify that if UE is not operating with LP-WUR, legacy behavior applies. For example, if the exit condition of using LP-WUS is fulfilled for a UE, UE operates with MR and the NR legacy behaviors for RRM measurement should be performed. 
[bookmark: _Hlk165224818]Proposal 1: If a UE is not operating with LP-WUR (e.g. after the exit condition of using LP-WUS is fulfilled), NR legacy behaviors for RRM measurement are performed.
UE operating with LP-WUR
Serving cell measurement by LP-WUR and MR
If a UE is operating with LP-WUR (e.g. after the entry condition of using LP-WUS is fulfilled), the number of transitions from LP-WUS to MR should be minimized to obtain the power saving gain. As stated in TR 38.869 [2], using the MR for serving cell measurements has a significant impact on UE energy consumption and reduces the power saving gain. Thus, in this case, the RRM measurements by MR (if exists) should be relaxed as described in the highlighted objective. 
Besides, “UE serving cell RRM measurement offloaded from MR to LP-WUR” is also mentioned in the objective. During the discussion in the last RAN2 meeting, companies had the following interpretations on this objective when UE is operating with LP-WUR: 
1) serving cell RRM measurement is only performed by LP-WUR instead of MR; 
2) LP-WUR performs serving cell RRM measurement which is independent from the serving cell RRM measurement performed by MR, and the latter needs to be discussed separately. 
It would be good to clarify/align the understanding first. In our view, interpretation #2 makes more sense because the serving cell RRM measurement by MR may still be necessary even when serving cell RRM measurement is performed by LP-WUR, e.g., for the calibration of measurement results. This benefit (e.g. improving reliability of the measurements) may need further confirmation from RAN1/RAN4, but it is too early to preclude this option. In fact, interpretation #2 can cover interpretation #1 since it is also allowed to turn off the serving cell RRM measurement by MR.
Based on the above understanding, UE should perform serving cell measurement by LP-WUR if a UE is operating with LP-WUR (e.g. after the entry condition of using LP-WUS is fulfilled), and this is necessary in order to determine at least the fulfillment of exit condition of using LP-WUS. How to perform serving cell RRM measurement by MR is independent from serving cell RRM measurement by LP-WUR and can be discussed separately, as analyzed in Section 2.2.2 below.
Proposal 2: If a UE is operating with LP-WUR (e.g. after the entry condition of using LP-WUS is fulfilled), UE performs serving cell measurement by LP-WUR. 
Proposal 3: Serving cell RRM measurement by MR is independent from serving cell RRM measurement by LP-WUR.
Details about serving cell RRM measurement by MR are illustrated in the figure as below: 
[image: ]
Fig. 1. Examples of UE behaviors for RRM measurement relaxation in different scenarios (Scenario 1 with narrower LP-WUS coverage, and Scenario 2 with wider LP-WUS coverage)
If the criteria for performing neighbor cell measurement is not fulfilled, it means the serving cell quality is good enough, so UE may choose not to perform neighbor cell measurement. In this case, it is beneficial for UE power saving if UE also chooses not to perform serving cell measurement by MR (as showed in Case 1 for both Scenarios in Fig.1) to avoid frequent transitions from LP-WUS to MR.
If the criteria for performing neighbor cell measurement is fulfilled, neighbor cell measurement should be performed. Then for serving cell measurement, UE may still choose not to perform serving cell measurement by MR as it is offloaded to LP-WUR (as showed in Case 2 for Scenario 2 in Fig.1), then additional power consumption coming from MR serving cell measurement can be avoided. Or as an alternative, UE can perform serving cell measurement by MR since anyway neighbor cell measurement needs to be performed by MR and MR doesn’t have to be turned on specifically for serving cell measurement. Especially when the neighbor cell measurement is intra-frequency measurement, the additional power consumption coming from MR serving cell measurement may be negligible. Perform serving cell measurement by MR can be used for calibration of measurement results by LP-WUR. The gain and loss may depend on further evaluation and decision from RAN4/RAN1. 
In case MR serving cell measurement is performed, it can be further discussed whether the MR serving cell measurement is relaxed or not.
Proposal 4: If a UE is operating with LP-WUR (e.g. after the entry condition of using LP-WUS is fulfilled), the following behaviors are considered for serving cell measurement by MR:
· if the criteria for performing neighbor cell measurement is not fulfilled:
· UE may choose not to perform serving cell measurement by MR;
· if the criteria for performing neighbor cell measurement is fulfilled:
· whether UE performs serving cell measurement by MR and whether the MR serving cell measurement can be relaxed is FFS.
Neighbor cell measurement by MR
If the criteria for performing neighbor cell measurement is not fulfilled, it is obvious that UE may choose not to perform neighbor cell measurement (as showed in Case 1 for both Scenarios in Fig.1).
If the criteria for performing neighbor cell measurement is fulfilled, neighbor cell measurement should be performed. If the criteria for neighbor cell measurement relaxation of MR is fulfilled, UE may choose to perform relaxed neighbor cell measurement by MR; Otherwise, normal (i.e. no relaxation) neighbor cell measurement by MR are performed (as showed in Case 2 for Scenario 2 in Fig.1). This is basically the existing UE behavior.
Proposal 5: If a UE is operating with LP-WUR (e.g. after the entry condition of using LP-WUS is fulfilled), the existing UE behavior can be reused for neighbor cell measurement by MR:
· if the criteria for performing neighbor cell measurement is not fulfilled:
· UE may choose not to perform neighbor cell measurement by MR;
· if the criteria for performing neighbor cell measurement is fulfilled:
· if criteria for neighbor cell measurement relaxation of MR is fulfilled:
· UE may choose to perform relaxed neighbor cell measurement by MR;
· otherwise:
· UE performs normal (i.e. no relaxation) neighbor cell measurement by MR.
Moreover, measurement relaxation for higher priority frequency needs to be further considered.
Proposal 6: Measurement relaxation for higher priority frequency is FFS.
RRM measurement related criteria
Regarding the criteria for performing neighbor cell measurement, and the criteria for measurement relaxation/offloading of MR, it can be similar to the existing rule e.g. the serving cell downlink radio link quality measured by LP-WUR is evaluated to be better than a threshold. If relaxed serving cell measurement by MR is supported, it can be further studied whether the criteria for serving and neighbor cell measurement relaxation of MR are the same or different.
For existing relaxed measurement rules, in addition to the criteria for not being at cell edge, the criteria for low mobility was also defined. It can be further discussed whether the criteria for low mobility is needed when considering the criteria for measurement relaxation of MR.
Proposal 7: The existing rule can be reused to define the criteria for performing neighbor cell measurement and criteria for measurement relaxation of MR, e.g. the serving cell downlink radio link quality measured by LP-WUR is evaluated to be better than a threshold. 
Proposal 8: The introduction of low mobility criteria for measurement relaxation of MR can be further studied.
3. Conclusion
In this paper, we discuss RRM measurement relaxation and offloading for IDLE/INACTIVE modes, and have the following proposals.
UE operating with MR
Proposal 1: If a UE is not operating with LP-WUR (e.g. after the exit condition of using LP-WUS is fulfilled), NR legacy behaviors for RRM measurement are performed.
Serving cell measurement by LP-WUR and MR when UE is operating with LP-WUR
Proposal 2: If a UE is operating with LP-WUR (e.g. after the entry condition of using LP-WUS is fulfilled), UE performs serving cell measurement by LP-WUR. 
Proposal 3: Serving cell RRM measurement by MR is independent from serving cell RRM measurement by LP-WUR.
Proposal 4: If a UE is operating with LP-WUR (e.g. after the entry condition of using LP-WUS is fulfilled), the following behaviors are considered for serving cell measurement by MR:
· if the criteria for performing neighbor cell measurement is not fulfilled:
· UE may choose not to perform serving cell measurement by MR;
· if the criteria for performing neighbor cell measurement is fulfilled:
· whether UE performs serving cell measurement by MR and whether the MR serving cell measurement can be relaxed is FFS.
Neighbor cell measurement by MR when UE is operating with LP-WUR
Proposal 5: If a UE is operating with LP-WUR (e.g. after the entry condition of using LP-WUS is fulfilled), the existing UE behavior can be reused for neighbor cell measurement by MR:
· if the criteria for performing neighbor cell measurement is not fulfilled:
· UE may choose not to perform neighbor cell measurement by MR;
· if the criteria for performing neighbor cell measurement is fulfilled:
· if criteria for neighbor cell measurement relaxation of MR is fulfilled:
· UE may choose to perform relaxed neighbor cell measurement by MR;
· otherwise:
· UE performs normal (i.e. no relaxation) neighbor cell measurement by MR.
Proposal 6: Measurement relaxation for higher priority frequency is FFS.
RRM measurement related criteria
Proposal 7: The existing rule can be reused to define the criteria for performing neighbor cell measurement and criteria for measurement relaxation of MR, e.g. the serving cell downlink radio link quality measured by LP-WUR is evaluated to be better than a threshold. 
Proposal 8: The introduction of low mobility criteria for measurement relaxation of MR can be further studied.
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