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1. Introduction
In RAN #75 meeting, the WID of NR was approved in [1], the RRM specification related scopes are duplicated as below,

	The work item should specify the NR functionalities for enhanced mobile broadband (eMBB) and ultra-reliable low-latency-communication (URLLC) as defined in [TR38.913]. The NR under this work item should consider frequency ranges up to 52.6 GHz. The NR functionalities shall be forward compatible and allow for smooth introduction of additional technology components and support for new use cases. Backward compatibility of the NR to LTE is not required. 

·    Radio Resource Management
· Conducted RRM requirements for below 6GHz 
· Note: Conducted and/or OTA RRM requirements for between 6GHz and 24 GHz will be specified once bands within this range are introduced into WID
· OTA RRM requirements for above 24GHz
· Requirements for Non-Stand-alone operation
· Requirements related to following procedures are not included.
· Idle mode mobility 
· Requirements for Stand-alone operation
· OTA test aspect affecting UE RF, BS RF and RRM core requirements


In last meeting, some contributions already had some discussion paper on the UE measurements and some of the conclusions were captured in TR38.803. In this contribution, we discuss some aspects for the UE measurement in NR, e.g. measurement for different usage scenarios, for different numerologies, for different bandwidth, and for intra-NR/inter-RAT.  
2. Discussion on UE measurements
2.1.  RRM requirements for different usage scenarios
In R15 NR systems, the scope focus on the eMBB and URLLC, and the usage of these two applications are quite different, for example, eMBB may rely on high data rate but URLLC may rely on short response delay. In that case, the requirements for these two usage scenarios might be quite different. Since in current EUTRAN networks, they UEs are divided into different categories to support different demands, e.g. Cat-M1 UE for eMTC and Cat-NB1 UE for NB-IoT. Different usage scenario may need different mobility demand, delay demand and accuracy demand. Like for Cat1 1Rx UE discussed in RAN4, its motivation is to widely support the wearable devices, and then some of the new requirements were designed in current TS36.133 for these UEs.

For example, in TR38.913, the reliability of URLLC is as:
A general URLLC reliability requirement for one transmission of a packet is 1-10-5 for 32 bytes with a user plane latency of 1ms.
Which is quite different from eMBB. So the measurement requirements for eMBB or URLLC might be different in some aspects(e.g. mobility, cell identification, RS measurement and so on), and our proposal for RRM requirements for different usage scenarios are,
Proposal 1: RRM requirements for R15 NR may divided into two parts for TS38.133: eMBB requirements and URLLC requirements. 
If there exist some identical requirements shared by eMBB and URLLC, then we may refer the requirement of one usage scenario to the other one.
2.2.  Measurement for different numerologies

Since couple of numerologies are going to be supported in NR systems based on the SI conclusions, the measurements requirement might be different under different numerologies, e.g. same frequency error may have bigger impact on narrow SCS than on wide SCS. So far there is no answer to reflect how much the difference is, because the physical design is not completed yet in RAN1. Here, we would like to make some assumptions to consider the methodology of requirement design.

If there is no measurement delay/performance difference among all the numerologies, then the measurement requirement can be identical to all the numerologies. 

If the measurement delay/performance difference among different numerologies are observed in the future, there might be two cases:
Case1: measurement delay/performance under some numerologies are same while it’s different from other numerologies measurement delay/performance. e.g. 15kHz SCS and 30kHz SCS may have similar measurement performance, but it’s different from 240kHz SCS measurement performance.

Case2: measurement delay/performance under each numerologies is different from another. 

For case 2, it’s easy to specify requirement according to different individual numerology. For case 1, we would like to use the methodology of numerology grouping, that is, the numerologies which has same measurement delay/performance can be put in one group. This methodology may be specified in a format like band grouping in TS36.133 section 3.5.1. By using numerology grouping, then we may only need to specify the requirement for each numerology group. 
Proposal 2: If the measurement delay/performance difference among different numerologies are observed, the numerologies which has same measurement delay/performance may be put into one numerology group.
2.3. Measurement for different bandwidth

The measurement requirements are directly impacted by the measurement BW, and in the TS36.133 we have a minimum measurement BW for UE measurement and the requirements were specified based on this minimum measurement requirements. Here we also prefer to have a similar definition of minimum measurement BW for UE to implement measurement behaviour. But whether using an absolute value in MHz for minimum measurement BW or using a relative PRB/RE number for minimum measurement BW is TBD in RAN4.
Proposal 3: minimum measurement BW is preferred to be used in requirement design, but RAN4 needs to further study on whether using an absolute value in MHz for minimum measurement BW or using a relative PRB/RE number for minimum measurement BW.
On the other hand, in NR, the measurement BW may be changed due to the dynamic BW adaption. In that case, it may impact the measurement delay or performance eventually, and accordingly the measurement requirements may also be changed. If the measurement requirements are not differentiate among the different BWs and the measurement BW during the measurement period is always above the minimum measurement BW, then the measurement requirement shall not be impacted; otherwise, the measurement requirement may rely on the smallest BW during the measurement period. If the measurement requirements are differentiate among the different BWs, then the measurement requirement may rely on the smallest BW during the measurement period. To be an alternative of relying on smallest measurement BW, the measurement requirement with measurement BW change may also be derived from scaling measurement requirement without measurement BW change.
Proposal 4: If the measurement requirements are differentiated among the different BWs, then the measurement requirement with measurement BW change may be derived based on the smallest BW during the measurement period or may be derived from scaling measurement requirement without measurement BW change.

2.4. Measurement for intra-NR and inter-RAT 

The intra-NR measurement are intra-frequency and inter-frequency NR measurement and inter-RAT measurement is NR-LTE measurement only. The gap used for intra-NR and inter-RAT measurement might be different. For inter-RAT measurement, the MGL is 6ms to guarantee that at least one PSS/SSS will be contained in this gap length since the periodicity of PSS/SSS is 5ms in LTE, and therefore the LTE gap could be used for inter-RAT measurement for NR UE. However, for intra-NR measurement, the SS block and burst was studied in RAN1 as below,
	Agreements:
· The maximum number of SS-blocks, L, within SS burst set may be carrier frequency dependent

· For frequency range category #A (e.g., 0 ~ 6 GHz), the number  (L) is TBD within L ≤ [16]

· For frequency range category #B (e.g., 6 ~ 60GHz), the number is TBD within L ≤ [128]

· FFS: L for additional frequency range category

· The position(s) of actual transmitted SS-blocks can be informed for helping CONNECTED/IDLE mode measurement, for helping CONNECTED mode UE to receive DL data/control in unused SS-blocks and potentially for helping IDLE mode UE to receive DL data/control in unused SS-blocks
· FFS whether this information is available only in CONNECTED mode or in both modes
· FFS how to signal the position(s)
Agreements:
· For detecting non-standalone NR cell, NR should support adaptation and network indication of SS burst set periodicity and information to derive measurement timing/duration (e.g., time window for NR-SS detection)

· For detecting non-standalone NR cell, network provides one SS burst set periodicity information per frequency carrier to UE and information to derive measurement timing/duration if possible

· In case that one SS burst set periodicity and one information regarding timing/duration are indicated, UE assumes the periodicity and timing/duration for all cells on the same carrier

· RAN1 recommends short measurement duration than configured periodicity e.g., 1, 5 or 10 ms

· Note that L1/L3 filtering across multiple periods is still allowed

· FFS more than one periodicity/timing/duration indication 

· NR should support set of SS burst set periodicity values for adaptation and network indication

· Candidate periodicity values to be evaluated are [20, 40, 80 and 160 ms]  

· FFS other values with consideration for functionalities provided by NR-SS in connected mode

· FFS whether to support NR-PBCH in non-standalone NR cell


The periodicity and duration for SS block is quite different for LTE PSS/SSS, so the MGL(measurement gap length) and MGRP(Measurement Gap Repetition Period) probably needs new design for intra-NR measurement.

Proposal 5:  For inter-RAT measurement in NR the LTE gap may be reused; while for intra-NR measurement the new design of measurement gap is needed. 
3. Conclusions

In this contribution, we discuss some aspects for the UE measurement in NR, e.g. measurement for different usage scenarios, for different numerologies, for different bandwidth, and for intra-NR/inter-RAT.
Proposal 1: RRM requirements for R15 NR may divided into two parts for TS38.133: eMBB requirements and URLLC requirements. 
Proposal 2: If the measurement delay/performance difference among different numerologies are observed, the numerologies which has same measurement delay/performance may be put into one numerology group.
Proposal 3: minimum measurement BW is preferred to be used in requirement design, but RAN4 needs to further study on whether using an absolute value in MHz for minimum measurement BW or using a relative PRB/RE number for minimum measurement BW.
Proposal 4: If the measurement requirements are differentiate among the different BWs, then the measurement requirement with measurement BW change may be derived based on the smallest BW during the measurement period or may be derived from scaling measurement requirement without measurement BW change.

Proposal 5:  For inter-RAT measurement in NR the LTE gap may be reused; while for intra-NR measurement the new design of measurement gap is needed. 
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