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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The need for scheduling restrictions in symbols immediately before SRS-RSRP or CLI-RSSI was discussed during RAN4#91, and captured in a way forward [1].
In this contribution we are providing our view on when scheduling restrictions are needed immediately before the measured OFDM symbols, and how many OFDM symbols the restriction shall span. 
Discussion
The way forward captured the following on scheduling restrictions:· Scheduling restriction for CLI measurement
· SRS-RSRP measurement
· Depending on the UE capability, UE is not expected to receive PDCCH/PDSCH on SRS-RSRP measured OFDM symbols, and on Y data symbol before SRS-RSRP measured symbol in intra-band CA.
· Y depends on SCS (e.g., Y = 1 or 2) and detail value will be defined in next meeting.
· CLI-RSSI measurement
· Depending on the UE capability, UE is not expected to receive PDCCH/PDSCH on CLI-RSSI measured OFDM symbols in intra-band CA. 
· FFS for scheduling restriction on X data symbol before CLI-RSSI measured symbol


For SRS-RSRP measurements, the victim UE is to derive an offset for the relative timing of the measurement window to the DL timing. The offset, and how to derive it, is up to UE implementation. The UE is not expected to track the time of the measured SRS, although of course a UE implementation is free to do so to improve the measurement performance.
The SRS is transmitted by the aggressor UE according to its UL timing. Hence as one extreme, had the aggressor and victim UEs been immediately next to each other and at the same distance to each respective gNB, the victim UE would receive the SRS according to its UL timing. Increasing distance between the aggressor and victim UEs, while still at the same distance to each respective gNB, would introduce a proportional delay of the signal received by the victim UE, bringing the received signal closer to the DL timing. Without requirement on tracking the timing of SRS transmitted by the aggressor UE, the best placement of the measurement window a UE can do is somewhere between the own UL and DL timings, respectively.
In NR, the UL timing leads over the DL timing by Noffset+2×PD, where Noffset is a fixed offset (25600Tc in FR1, 13792Tc in FR2; see TS 38.133 clause 7.1.2) and PD is the propagation delay on the downlink. The largest UL-to-DL timing difference in a cell thus depends on the radius of the cell. Assuming a cell radius of up to 500m for FR1, and 200m for FR2, the maximum propagation delay PD under LOS is 1.67 and 0.67µs, respectively.     
[bookmark: _Ref16669216]Table 1: CP length, net OFDM symbol length, and maximum UL-DL time difference in UE for different numerologies. Cell radii 500m and 200m are assumed for FR1 and FR2, respectively.
	Frequency range
	SCS
 [kHz]
	CP
[µs]
	Net symbol 
[µs]
	Max UL-DL time difference   [µs]

	FR1
	15
	4.7
	66.7
	16.36

	
	30
	2.3
	33.3
	16.36

	
	60
	1.2
	16.7
	16.36

	FR2
	60
	1.2
	16.7
	8.35

	
	120
	0.6
	8.3
	8.35


Maximum UL-DL time difference in UE, CP length and net OFDM symbol length per frequency range and SCS is provided in Table 1. In all cases, the maximum UL-DL time difference exceeds the CP length. In all but one case, the maximum UL-DL time difference is less than the length of a net OFDM symbol. This suggests that for allowing the UE to place a measurement window somewhere between its UL and DL timings, respectively, depending on UE capability, scheduling restrictions may be needed in one or two OFDM symbols immediately before the SRS measurement window; see Table 2.
[bookmark: _Ref16670090]Table 2: Proposed scheduling restrictions immediately before SRS resource for SRS-RSRP measurements.
	Frequency range
	SCS 
[kHz]
	Scheduling restriction
[symbols] 

	FR1
	15
	1

	
	30
	1

	
	60
	1

	FR2
	60
	1

	
	120
	2






Proposal 1: For SRS-RSRP measurements, and depending on UE capability, scheduling restrictions of one (for SCS 15/30/60kHz) or two (for SCS 120kHz) OFDM symbols apply immediately before the configured SRS measurement window.  (Y=1 for SCS 15/30/60kHz; Y=2 for SCS 120kHz) 
For CLI-RSSI measurements, there is in our view no point of using a different measurement window than provided when basing it on DL timing, as there is no known signal to detect and track. Hence for this case we do not see a need for additional scheduling restrictions.
Proposal 2: For CLI-RSSI measurements, no scheduling restrictions are needed for OFDM symbol(s) immediately before the CLI-RSSI measurement window. (X=0)
Summary and Conclusion
In this contribution we have looked into the need for scheduling restrictions in OFDM symbols immediately before the CLI measurement resource. The following proposals are made: 
Proposal 1: For SRS-RSRP measurements, and depending on UE capability, scheduling restrictions of one (for SCS 15/30/60kHz) or two (for SCS 120kHz) OFDM symbols apply immediately before the configured SRS measurement window.  (Y=1 for SCS 15/30/60kHz; Y=2 for SCS 120kHz) 
Proposal 2: For CLI-RSSI measurements, no scheduling restrictions are needed for OFDM symbol(s) immediately before the CLI-RSSI measurement window. (X=0)
The proposals are made under the assumption of 500m cell radius in FR1 and 200m in FR2. 
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