[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #90bis               	       R1-1717778
Prague, CZ, 9th – 13th, October 2017


Source:	Panasonic
Title: 	Discussions on UE-to-UE interference measurement and report
Agenda Item:		7.8
Document for:	Discussion, Decision

Introduction
In RAN1#90 meeting the detailed definition on CLI metrics has been agreed as follows,
Agreements:
· Definitions of metrics for CLI:
· SRS-RSRP:
· Linear average of the power contributions of the SRS to be measured over the configured resource elements within the considered measurement frequency bandwidth in the time resources in the configured measurement occasions
· RSSI:
· The linear average of the total received power observed only in certain OFDM symbols of measurement time resource(s), in the measurement bandwidth, over the configured resource elements for measurement by the UE
· For SRS-RSRP based UE-UE CLI measurement  
· At least SRS can be used for UE-UE CLI measurement
· The specification should provide a mechanism for the network to configure at least a same SRS sequence for one or more UEs transmitting SRS
· Note: This intends to support cell-level, UE-group-level, and UE-level interference differentiation 
· UE can be configured with one or more SRS resource(s) (including time-frequency resource(s), sequence(s), cyclic shift(s), periodicity, etc) to measure UE-UE CLI interference. 
· FFS details, e.g. configuration signaling, measurement triggering mechanism
· Every SRS resource has to be explicitly configured, i.e. there is no SRS blind acquisition by the UE required.
· FFS the maximum of SRS resources – aim to limit the number of resources to reduce complexity while considering performance aspect
· Mechanism to limit the UE complexity for UE-UE CLI measurement is supported
· FFS details, [e.g. by limiting the number of root sequence of SRS for UE-UE CLI measurement that a UE needs to detect within a certain amount of time, longer periodicity.]
· FFS whether there is spec impact. 
· FFS: The specification should provide a mechanism to avoid potential DL transmission interfering the SRS for UE-UE CLI measurement
· FFS exact details, [e.g. by rate matching the DL transmission around the SRS]
· FFS: Transmission timing advance of SRS for CLI measurement can be different from the transmission timing advance of its PUSCH, e.g D2D channel transmission timing 
· The UE is not required to perform time tracking or time adjustment relative to DL operation in order to perform RSRP measurement
· FFS whether or not to have measurement accuracy relaxation
· For RSSI based UE-UE CLI measurement  
· UE can be configured with a set of resource elements to measure UE-UE CLI interference.
· FFS details, e.g. the set of resource elements can be SRS or DM-RS resource, configuration signaling, measurement triggering mechanism
· FFS whether additional mechanism for SRS transmission is needed for RSSI based UE-UE CLI measurement
· FFS: The specification should provide a mechanism to avoid potential DL transmission in the RSSI measurement resource elements for UE-UE CLI measurement
· FFS exact details, e.g. by rate matching the DL transmission around the resource elements for RSSI UE-UE CLI measurement
· To conclude whether or not to down-select the above two approaches in the next meeting

This contribution is update of R1-1715659 and will discuss above two CLI metrics. 
Discussion
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Figure 1 Cross-link interference 

RSRP or RSSI based cross-link interference measurement was heated discussion during NR duplex session but which metric is used has not been concluded. RSRP based measurement has merit on accuracy but UE complexity and standard impact/overhead are concerned. In addition, based on the agreements that the UE is not required to perform time tracking or time adjustment relative to DL operation in order to perform RSRP measurement, it is doubtful whether accurate measurement could be obtained especially in asynchronized scenario. For RSSI based measurement, it can reflect total interference variation which would be useful for gNB scheduling and link adaptation regardless of accuracy of cross-link interference measurement. So in our view it should be supported [1]. 
If certain coordination can be realized among cells, RSSI based measurement can also obtain accurate measurement on cross-link interference. The example is elaborated in Figure 2 where UE1 measures RSSI in blanked resources. By gNB coordination there is no other interference in blanked resources except for cross-link interference from UE2 (via SRS) and noise. How UE2 in neighbouring cell transmits SRS is totally transparent to UE1. As cross-link interference is much larger than noise, basically measured RSSI equals to cross-link interference. To measure cross-link interference from different UE, multiple blank resources can be configured. 
UE2’s SRS or DMRS in neighbouring cell may also be used for RSSI measurement but the issue is same as SRS-RSRP. It is simpler and more reasonable to directly using configured DL blank resources to measure RSSI.
For PDSCH of UE1, basically it can be rate matched around blank resources used for RSSI measurement, like the handling on ZP CSI-RS. Considering all these factors, we propose 
Proposal 1: RSSI is supported as CLI measurement metric. 
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Figure 2 RSSI measurement 

Regarding how fast RSSI measurement and report could be carried out, our view is long term measurement and RRC based reporting would be sufficient. Short-term measurement and report causes larger overhead but the benefit is not so clear especially considering overall delay. So we propose 
Proposal 2:  Only long term measurement and RRC based reporting are considered in NR phase 1. 
Conclusion
In this contribution we discussed some details on UE-to-UE interference measurement and report. We have following proposals, 
Proposal 1: RSSI is supported as CLI measurement metric.
Proposal 2: Only long term measurement and RRC based reporting are considered in NR phase 1. 
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