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1 Introduction

In the RAN1-88 and RAN1-88bis meeting, some of agreements have been made about IDLE RS measurement, as listed below:
Agreements
- RSRP(s) can be measured from the IDLE mode RS.


> One RSRP value is measured from the IDLE mode RS per SS block.

FFS: UE measures one RSRP value from multiple SS blocks in an SS burst set.


> The measured values are referred to “SS-block-RSRP”.

It is RAN1’s understanding that “SS-block-RSRP” may correspond to the “beam quality” in RAN2 agreements in multi-beam case, at least in IDLE mode.
Agreements:

•
Same set of configuration values for SS periodicity for CONNECTED/IDLE & non-standalone cases

•
Values for configuration set for CONNECTED/IDLE & non-standalone case

{5, 10, 20, 40, 80, 160} ms

FFS: how the at least a part of SFN is indicated in PBCH in relation to PBCH TTI

•
Send a LS to RAN4 asking confirmation for 5 ~ 80ms, and ask confirmation for support of 160 ms

•
List potential issues that companies raised concerns on 160ms into LS.

•
Prepared draft LS to RAN4 within Wednesday in R1-1706576 – Daewon (Intel)

In this contribution, we will further discuss the measurement for UE in IDLE and INACTIVE state.
2 Discussion 
2.1 IDLE RS Sweeping NR
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Fig. 1 SS burst set period
As shown in figure1, an area of a cell may be covered by multiple beams in time domain sweeping according to the SS set periodicity and SS burst patterns. RAN1 has agreed that a SS burst consists of one or more SS blocks and one SS set period consists in one or more SS bursts. In each SS block, NR-SS and PBCH for the related beam(s) are transmitted. The UE L1 performs beam level RSRP measurement per SS block. To track the best N beams in one cell as agreed by RAN2, a UE has to perform beam search and measurement on all the SS blocks in one SS periodicity.
Observation 1: To track the best N beam in one cell, a UE has to perform beam search and measurement on all the SS blocks in one SS period.
2.2 Measurement skipping 
In LTE, there measurement skipping rules to reduce the power consumption in RRC_IDLE, for example threshold S-intra search is used to prevent measurement on intra-frequency neighbour cell measurements, and the threshold S-non-intra search is used to prevent the inter frequency measurement on low or equal priority carrier. In NR, the measurement for multi-beam deployments will consume more power than LTE as mentioned in observation 1, so measurement skipping rules should also be considered to reduce the power consumption for IDLE UE. For example, when the cell quality is below S-intra search, the UE needs to perform measurement on all SS blocks for camped cell and intra neighbour frequency cell to find best N beam and perform cell reselection evaluation, while when the cell quality is above S- intra search, the UE is not required to measure neighbour cells. 
Proposal 1: Support measurement skipping rules (for example S-intra search and S-non intra search) for NR.

When the cell quality is above S-intra search, unlike for LTE, there may still be many beams to be measured by the UE as shown in figure1. In principle, the UE needs to monitor all the SS bursts in a SS period to track best N beams in the cell and derive the cell quality. The SS period may be 10ms or 20ms so the time interval between two consecutive SS burst will be less than 10ms or 20ms. It is difficult for the UE to shut down the RF chain during the time interval between two SS bursts due to the ramp up time of the RF chain. This means the UE will remain active at least duringa whole SS period as shown in figure2. 
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Fig. 2 required DRX on duration for IDLE UE
This will introduce considerable power consumption especially for the UE configured with relative small DRX cycle (for example 320ms or even small). Similar as measurement skipping rules for inter-cell measurement, we can consider some intra-cell measurement skipping rules to reduce the required measurement on all the SS bursts in one SS set periodicity. For example, UE is not required to measure all the SS bursts when some pre-defined rules are met.

Proposal 2: Discuss the need for intra-cell measurement skipping rules.
3 Conclusion
In this contribution, we discussed the measurement for IDLE UE, and propose:

Observation 1: To track the best N beam in one cell, a UE has to perform beam search and measurement on all the SS blocks in one SS periodicity.
Proposal 1: Support measurement skipping rules (for example S-intra search and S-non intra search) for NR.
Proposal 2: discuss the need for intra-cell measurement skipping rules.
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