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1. Introduction

In previous RAN1 meetings, power saving mechanisms in RRM aspect has been discussed. One of them is to utilized additional resource to perform RRM measurement. Some consensus in this regard is listed below [1] [2]:

Agreements:

· Further study on the benefit/impact for additional resource for RRM measurements for power saving for mobility performance not inferior to that of Rel-15 

· The schemes proposed should at least include the following aspects:

· The signals/channels used as additional resource

· Procedure on how to use additional resources.

· Overhead from network perspective should be considered.

Observation: Under certain conditions and certain deployment scenarios, additional resource for RRM measurement can be beneficial for UE power saving, including at least the following aspects: 
· Minimizing/reducing the timing gap between measurement (e.g., SSB) and DRX ON duration (e.g., paging monitoring occasion/reception, data reception, etc.) 

· Additional resource around the measurement occasion, e.g., for AGC assistance

· Reducing measurement activities by providing additional resource may provide sufficient measurement/T-F accuracy.

 In this contribution we discuss issues related to additional resources for RRM measurement and provide our view on them.
2. Discussion 
Properties of additional resource
As indicated by observation from RAN1#95, we think the most important property of additional resource is its proximity to other activities, e.g. PDCCH monitoring, so that UE does not wake up purely for RRM purpose. Given PDCCH monitoring occasions, e.g. DRX on duration are UE specifically controlled and could be quite diverse, additional resource need to follow the same fashion. Also, there is a trade-off between the size of additional resource in frequency domain and the size of additional resource in time domain. A larger amount of frequency resource allows the UE to finish its measurement in a shorter duration under the same measurement accuracy.  However, it would also come with a price of larger average power consumption per slot. This trade-off also has something to do with the relationship between additional resource and slots with PDCCH monitored. For example, if additional resource fully overlaps with slots with PDCCH monitored, the time duration used for measurement may not matter much since the measurement would not prolong UE wake up time. On the other hand, if additional resources are right before slots with PDCCH monitored reduce measurement duration could bring some power saving gain. Therefore, means to adapt the time and frequency resource for measurement in additional resource could be further investigated.
Observation 1: To achieve power saving, addition resource is better to be in proximity to other event UE needs to wake up such as PDCCH monitoring.

Observation 2: There is tradeoff between time domain resource and frequency domain of additional resource in view of power saving. 

Proposal 1: RAN1 should further investigate ways to adapt time domain and frequency domain of additional resource.
Measuring signal on additional resource
Another issue needs to discuss is which signal is used to perform measurement on additional resource. A first candidate to be considered is SSB. However, since one of the properties that additional resource could bring power saving gain is availability in time domain, to reduce SSB periodicity or to duplicate SSB would incur a large overhead, especially in FR2 where beam sweeping of SSB is required. Also, SSB is involved in a lot of different procedures, such as PRACH association, slot format determination, and rate-matching. Directly reuse SSB seems a bit messy since how to handle all the other things which SSBs involve needs to be discussed again. A second candidate is to use CSI-RS in additional resource. Though in Rel-15, CSI-RS is much more flexible than SSB given its UE-specific nature, some aspects could be further discussed to fit CSI-RS into measuring signal on additional resource. One example could be a bandwidth occupied by CSI-RS. Currently CSI-RS would occupy a whole active bandwidth part in frequency domain, e.g. for channel measurement across the bandwidth part. On the other hand, using a large bandwidth to perform measurement is not power-friendly. Therefore, a transmission bandwidth of CSI-RS could be controlled independent of bandwidth part bandwidth as long as sufficient measuring accuracy is achieved.
Proposal 2: CSI-RS is used to perform RRM measurement in additional resource. 

Proposal 3: Adapting CSI-RS to fit the needs of power saving could be considered, e.g. transmission bandwidth adaptation of CSI-RS.
3. Conclusion

In this contribution, we discuss our view on additional resource for RRM measurement  and have the following observations/proposals:

Observation 1: To achieve power saving, addition resource is better to be in proximity to other event UE needs to wake up such as PDCCH monitoring.

Observation 2: There is tradeoff between time domain resource and frequency domain of additional resource in view of power saving. 

Proposal 1: RAN1 should further investigate ways to adapt time domain and frequency domain of additional resource.

Proposal 2: CSI-RS is used to perform RRM measurement in additional resource. 

Proposal 3: Adapting CSI-RS to fit the needs of power saving could be considered, e.g. transmission bandwidth adaptation of CSI-RS.
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