3GPP TSG RAN WG2 Meeting #98
R2-1704767
Hangzhou, China, 15th – 19th May 2017
(Revision of R2-1703420)
Agenda item:

10.4.1.4
Source:
Intel Corporation

Title:
Measurement framework in NR
Document for:

Discussion and Decision
1      Introduction 
During NR study item, some of the aspect in RRM measurement has been discussed such as event triggering, measurement reporting, how to evaluate cell level quantity from multiple beams, etc. In RAN2 #96 meeting, it has been agreed that “The RRM measurement framework (measurement object, measurement id, reporting config) in LTE as a baseline in NR.” 
In RAN1, it has also been agreed that 

· 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)
In this contribution, we further discuss detail of the measurement framework and provide remaining issue for discussion.
2      Discussion
During the SI, RAN2 has discussed and agreed that NR measurement framework will re-use LTE as a baseline. I.e. we will reuse the measurement object, measurement identities and report configuration. In addition, there is measurement gap configuration and quantity configuration. 
In LTE, the UE can be requested to perform the following types of measurements:

-
Intra-frequency measurements: measurements at the downlink carrier frequency(ies) of the serving cell(s).

-
Inter-frequency measurements: measurements at frequencies that differ from any of the downlink carrier frequency(ies) of the serving cell(s).

-
Inter-RAT measurements of UTRA frequencies.

-
Inter-RAT measurements of GERAN frequencies.

-
Inter-RAT measurements of CDMA2000 HRPD or CDMA2000 1xRTT or WLAN frequencies.
However, it has been discussed in the RAN plenary #75 that the following principle was confirmed regarding inter-RAT mobility between NR and 2G/3G. 
“neither connected mode nor idle mode interworking (besides cell selection) to / from GERAN and UTRAN to / from NR is standardised.”
Therefore, NR UE may not need to perform measurement on 2G and 3G frequencies. Therefore, it is proposed that measurement for UTRA, GERAN and CDMA frequencies are not needed in NR. 
Proposal 1: Measurement for UTRA, GERAN and CDMA frequencies are not needed in NR. 

For measurement configuration for inter-RAT measurement of E-UTRA, we can reuse LTE measurement configuration as it is. 

Measurement object for NR intra- and inter-frequency
In LTE, a measurement object is a single E-UTRA carrier frequency. Associated with this carrier frequency, E-UTRAN can configure a list of cell specific offsets, a list of 'blacklisted' cells and a list of 'whitelisted' cells. Blacklisted cells are not considered in event evaluation or measurement reporting. 

In NR, we can follow the same principle that measurement object is a single NR carrier frequency. The network can configure a list of cell specific offset. In addition, it should include configuration information for xSS/xRS measurements (e.g.the periodicity and offset for xSS measurement or RE location for xRS according to RAN1 agreement). The remaining question is whether we introduce the concept of blacklisted and whitelisted cells in NR. According to RAN1 discussion, it is likely that physical Cell ID space is increased in NR in compare to LTE from 504 to more than a thousand. It will save UE power consumption/cell search complexity if the UE only needs to perform cell search/measurement on the whitelisted cells. Therefore, it is proposed to keep the concept as in LTE to allow the network to configure whitelisted and blacklisted cell list.
Proposal 2: Measurement object will include configuration information of xSS/xRS (e.g. periodicity, offset and SS block position for xSS and RE location for xRS).
Proposal 3: Network can configure cell specific offset, blacklisted and whitelisted cells. 
Proposal 4: if whitelisted cells are provided, the UE is only required to perform measurement for cells in the whitelist.

Measurement identities

In LTE, a list of measurement identities where each measurement identity links one measurement object with one reporting configuration. By configuring multiple measurement identities it is possible to link more than one measurement object to the same reporting configuration, as well as to link more than one reporting configuration to the same measurement object. The measurement identity is used as a reference number in the measurement report. We think that we should follow the same principle in NR to link one measurement object with one reporting configuration using a single measurement identity. 

Proposal 5: A measurement identify links an object and a reporting configuration.
One of the challenges in NR in compared to LTE is the unstable channel condition due to beamforming environment. This kind of channel condition may result in high signaling overhead for measurement reporting. One way to reduce measurement reporting is to delay the measurement event when the serving cell condition is good. This will not increase handover failure rate because the serving beam has a very strong signal. Therefore, it is proposed to combine event A2 and event A3 (i.e. Serving becomes worse than absolute threshold and neighbor becomes amount of offset better than PCell/ PSCell). If the serving cell signal is not good, the event will trigger when a better cell is found. 

Proposal 6: RAN2 to support event Ax: Serving becomes worse than absolute threshold and neighbor becomes amount of offset better than PCell/ PSCell in NR Measurement reporting
3      Conclusion 
Proposal 1: Measurement for UTRA, GERAN and CDMA frequencies are not needed in NR. 
Proposal 2: Measurement object will include configuration information of xSS/xRS (e.g. periodicity, offset and SS block position for xSS and RE location for xRS).
Proposal 3: Network can configure cell specific offset, blacklisted and whitelisted cells. 
Proposal 4: if whitelisted cells are provided, the UE is only required to perform measurement for cells in the whitelist.

Proposal 5: A measurement identify links an object and a reporting configuration.

Proposal 6: RAN2 to support event Ax: Serving becomes worse than absolute threshold and neighbor becomes amount of offset better than PCell/ PSCell in NR Measurement reporting
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