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1. Introduction
This is revision of R1-1902525.

In RAN, a work item on cross-link interference (CLI) is agreed for Rel. 16 which is continuation of CLI work in Rel. 15 and deprioritized due to time constraint. In adhoc meeting of RAN 1 AH#1901, some important agreements are made. SRS-RSRP and CLI-RSSI are agreed to be the quantities measured and reported back to gNBs. L3 measurement procedure is agreed for CLI reporting. This contribution discusses on the remaining issues of CLI measurement and reporting.

2. Timing Advance adjustment for UE-UE CLI measurements
Timing misalignment in CLI measurement is one main issue that needs to be handled in this meeting. In AH #1901, following agreements are made:
· For SRS-RSRP:
· The number of SRS to be monitored by the UE should not exceed 8 within a slot
· Network may configure more than 8 SRSs over different slots
· The total number of SRSs to be monitored by a UE should not exceed [32]
· The UE is not required to perform time tracking or time adjustment other than a constant offset relative to its own DL timing in order to perform SRS-RSRP measurement
· FFS: Details on how the constant offset is derived by the UE. The constant offset of 0 is not precluded.
· FFS: Whether or not to have measurement accuracy relaxation
· FFS: Timing for the transmission point of view
· UE is not required to measure SRS using different SCS compared to the downlink active BWP SCS of the same carrier
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Fig 1.  UE-UE CLI measurement using SRS transmission. Illustration of TA misalignment and offset calculation. 

 As agreement suggests, a constant offset can be configured by gNB to UE in DL for reception of SRS for SRS-RSRP measurement. Fig1 shows a one typical scenario of CLI. Consider TAUE1 and TAUE2 timing advance information which gNBs calculates for respective UEs and propagation delay will be half of the timing advance information therefore propagation delay are DUE1 = TAUE1/2 and DUE2 = TAUE2/2 for UE 1 and UE 2 respectively. PDsidelink  propagation delays for UE-UE link as shown in Fig 1.  
CLI occurs for UEs which are close enough. Therefore, it can be safely assumed that PDsidelink  is within the CP duration. Similarly, gNB 1 knows the UE 1 TA information. Hence, offset can be calculated as,

Offset =   DUE2  +  DUE1 

   This offset can be used for SRS reception in UE1 as show in Fig 1. This requires the need to share the TA information among the gNBs. gNB can share this information with UE as higher layer signaling. But this offset may not be sufficient if there are more than one UEs for which the measurements have to be performed. Having a non-zero offset also means UE with single radio chain cannot perform regular DL for more than one symbol due to measurement.


Observation 1: In order to perform SRS-RSRP measurement, constant offset in DL timing can be calculated by timing advance information of both the UEs at gNBs. But in case of more than one UE, multiple offsets may be needed to share. Also a non-zero offset may result in higher overheads.


Proposal 1: At gNB, timing advance information is used to calculate the offset for timing adjustment for SRS reception. 

Proposal 2: Timing adjustment offset will be signaled to UE for CLI measurement in higher layer signaling.
 
The need of offset depends on the CP duration as well. If the CP duration is more than DUE2  +  DUE1  then the offset  can be zero. This will give an approximate radius over which the offset can be zero.
 
3. Sub carrier spacing of SRS transmission for CLI
In last AH meeting, SCS for SRS reception is agreed to be same as DL SCS to keep the UE complexity less for SRS reception. Similarly, it is beneficial to keep the same SCS of SRS in transmitting UE for same reason. 

[bookmark: __DdeLink__4901_1716932773]Proposal 3: UE uses uplink active BWP SCS for SRS transmission for CLI measurement.

In such scenario, two cases can arise: I) Tx UE SCS is lower than Rx UE SCS  II) Tx UE SCS is higher than Rx UE SCS 

 In case I) appropriate measurement resources can be configured in receiving UE with proper comb structure considering DL SCS. In case II) SRS resource can be repeated over consecutive symbols with appropriate phase rotation to maintain the circularity. This is possible with present SRS configuration itself with minimal additional specification impact. Possible spec impact is to provide cyclic shift for each SRS repetition and need to introduce phase rotation equivalent to CP.  Both these cases can be done with zero offset and thus reduced overhead.

Observation 2: Different numerology in UL BWP and DL BWP in Tx and RX UE respectively can be handled with minimum additional spec impact.

Proposal 4: In case of UL SCS of Tx UE is higher than the DL SCS of Rx UE, SRS is repeated over consecutive symbols with appropriate phase shift to maintain the time domain circularity.

Proposal 5: For SRS sequence generation, introduce cyclic shift for each SRS repetition and cyclic shift is multiple of CP.

4. CLI rate matching resources configuration

In AH meeting following agreements are drawn:

Measurement resource for SRS-RSRP measurement is configured by SRS resource configuration.
FFS: Whether REs for PDSCH is rate matched around the REs for SRS for SRS-RSRP measurement or not.
FFS: Whether OFDM symbol(s) for PDSCH is rate-matched or not.
· Note: If Rel-15 already supports this functionality, no additional specification support will be introduced
For SRS-RSRP measurement report, L3 measurement reporting is applied

For CLI-RSSI, L3 measurement reporting is applied
· FFS: Whether SRS-RSRP measurement report and CLI-RSSI measurement report can be configured together for a UE
· Whether UE should be required to perform SRS-RSRP measurement and CLI-RSSI measurement simultaneously

In Rel. 15, RB level and RE level rate matching are specified. RB level rate matching resources can be configured BWP level and cell level with granularity of RBs. Whereas, in RE level rate matching ZP CSI-RS resources will be used which uses all possible CSI-RS resources.  

As mentioned above, we have agreed to use L3 measurement reporting for RSRP. Therefore, it will be useful to use the CSI-RS based L3 measurement procedures as base for SRS-RSRP measurement to limit the specification impact.  In such case RE level indication of rate matching resources will be optimum as compared with RB level rate matching.  Moreover, this will have less over-head compared with RB level rate matching.

Proposal 6: RE level rate matching procedure of Rel. 15 should be reused for PDSCH rate matching in SRS-RSRP measurement.

5. Conclusion

Following observations and proposals are made in the contribution.
Observation 1: In order to perform SRS-RSRP measurement, constant offset in DL timing can be calculated by timing advance information of both the UEs at gNBs. But in case of more than one UE, multiple offsets may be needed to share. Also a non-zero offset may result in higher overheads.

 
Observation 2: Different numerology in UL BWP and DL BWP in Tx and RX UE respectively can be handled with minimum additional spec impact.

Proposal 1: Timing advance information is used by gNBs to calculate the offset for timing adjustment for SRS reception.

Proposal 2: Timing adjustment offset will be signaled to UE for CLI measurement in higher layer signaling.

Proposal 3: UE uses uplink active BWP SCS for SRS transmission for CLI measurement.

Proposal 4: In case of UL SCS of Tx UE is higher than the DL SCS of Rx UE, SRS is repeated over consecutive symbols with appropriate phase shift to maintain the time domain circularity.

Proposal 5: For SRS sequence generation, introduce cyclic shift for each SRS repetition and cyclic shift is multiple of CP.

Proposal 6: RE level rate matching procedure of Rel. 15 should be reused for PDSCH rate matching in SRS-RSRP measurement.
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