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1. Introduction
In 3GPP RAN1 AH1901 meeting, the following agreements on UE-UE CLI measurements and reporting  achieved [1]:
Agreement
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
Agreement
For SRS-RSRP measurement report, L3 measurement reporting is applied
Agreement
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
Agreement
For L3 measurement reporting of RSSI/SRS-RSRP, the specification detail on the reporting and triggering mechanism is discussed in RAN2
· Send an LS to RAN2 (LGE, Hyunsoo)
In this contribution, we will present some views on measurement SRS resource configuration and the CLI measurement. Besides, discussion on back-haul information exchanged among multiple cells for CLI management can be found in our companion contribution R1-1902333[2]
2. [bookmark: OLE_LINK21][bookmark: OLE_LINK20][bookmark: OLE_LINK13][bookmark: OLE_LINK14]CLI Measurement through SRS configuration
2.1 Discussion on SRS configuration 
In this subsection, we mainly discuss SRS-RSRP based CLI management mechanism. In 3GPP RAN1 AH1901 meeting, it has been agreed that “Measurement resource for SRS-RSRP measurement is configured by SRS resource configuration.” However, in the existing specification, the usage of one SRS resource set can only be set to “Beam Management”, “Antenna Switching”, “Codebook” or “NonCodebook”. In addition, different restrictions are defined in the specification for the different usages of SRS resource set.  For example, only one SRS resource set can be configured when higher layer parameter SRS-SetUse is set to “Codebook” or “NonCodebook”, but more than one SRS resource sets can be configured when higher layer parameter SRS-SetUse is set to “Beam Management” or “Antenna Switching”. Hence, considering the SRS resource set for CLI measurement should be distinguished from the other usages, we have the following proposal:
Proposal 1: To reuse  SRS resource set for CLI measurement, the higher layer parameter SRS-SetUse can be set as “CLI measurement”.
2.2 Discussion on SRS resources based joint transmit/receive mechanism
For SRS-RSRP based CLI measurement, not only resource configuration for SRS transmit is required, but also corresponding resource configuration for SRS receive is needed. That is, a UE needs to know the time-frequency resources where to transmit SRS and where to receive SRS from UEs of other cells. Herein, we present a joint CLI measurement mechanism through SRS resources configuration, for long-term periodic/semi-persistent CLI measurement.
In current specification, the UE only transmit SRS resources within the configured time-frequency resources. In terms of the joint transmit/receive mechanism, the transmit or receive states corresponding to the SRS resources can be indicated by a new higher layer parameter. For example, for one SRS resource set with 3 SRS resources and a corresponding 3-bit bitmap as “110”, then the states of the 3 SRS resources is “[transmit transmit receive]”. That is, some SRS resources can be reused to perform the CLI measurement. Thus, based on the certain coordination information (e.g. the SRS resource configuration and bitmap configuration information) exchanged among neighboring TRPs, within the configuration period of the SRS resource set, all the UEs/UE groups of multiple cells can perform CLI measurement simultaneously. This mechanism can reduce the Xn/back-haul signaling overhead, as only the SRS configuration information needs to be exchanged one time among TRPs for long-term periodic/semi-persistent CLI measurement.
Fig 1 aims to present this mechanism more clearly. Assume that there are 3 neighboring TRPs and only one UE group in each TRP is to be measured. In this case, only one CLI measurement SRS resource set with 3 SRS resources is configured for each UE group. The time domain behavior of this SRS resource set is periodic/semi-persistent. All SRS resources within one set are configured with the same periodicity (e.g. 10 slots). Specifically, for each SRS resource only one OFDM symbol is configured. For different UE groups among neighboring TRPs the time-frequency resources of the SRS resource set and the slot offset configuration  are consistent. Within a SRS resource set, the transmit or receive state of the symbols corresponding to the SRS resources can be indicated by a 3-bit bitmap. In Fig 1, for UE group 1 served by TRP1, if the 3-bit bitmap set to “110”, this refers to that the UE group 1 will transmit the first and the second SRS resource, and do the operation of measurement at the resource corresponding to the third SRS resource. Meanwhile, through network coordination, the bitmaps of the UE group 2 and UE group 3 will  set as “101” and “011”, respectively.


Fig 1.  SRS resources based joint transmit/receive mechanism
Besides, considering the switch time between transmit and receive, a guard period (GP) of Y symbols between any two SRS resources is needed, specially for the case that the SRS resources of a SRS resource set are transmitted in the same slot. The value of Y corresponds to the numerology of the system, and the minimum value is 1. Also, note that the GP can avoid the timing misalignment.
Hence, we have the following proposal:
Proposal 2: For long-term periodic/semi-persistent CLI measurement, support SRS resources based joint transmit/receive  mechanism. The transmit/receive  states can be indicated by a bitmap, and a GP between any two SRS resources  needs to be considered.
3. CLI Measurement through RateMatchPattern Configuration
Alternatively, CLI can be measured by reusing RateMatchPattern configuration, which could minimize the spec impacts. As shown in Fig 2, the resources corresponding to RateMatchPattern can be configured with RB-Symbol level. The TRP can indicate the interfered UEs to perform the CLI measurement in the OFDM symbols configured by RateMatchPattern. Specifically, through network coordination, the gNB could configure UE the CLI measurement resource by RateMatchPattern which is same as the SRS resource transmitted by the UEs in the neighbor cell. That is, in this scheme, the transmit resource for  measurement RS (SRS) and  the receive resource for CLI measurement are configured independently. 


Fig 2. Reusing RateMatchPattern for CLI measurement
Proposal 3: Support reusing the RateMatchPattern for  CLI measurement. 
4. Conclusion
In this contribution, we have presented some discussions on UE-UE cross-link interference management. The following proposals are given:
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Proposal 1: To reuse  SRS resource set for CLI measurement, the higher layer parameter SRS-SetUse can be set as “CLI measurement”.
Proposal 2: For long-term periodic/semi-persistent CLI measurement, support SRS resources based joint transmit/receive  mechanism. The transmit/receive  states can be indicated by a bitmap, and a GP between any two SRS resources  needs to be considered.
Proposal 3: Support reusing the RateMatchPattern for CLI measurement. 
References
[1] Chairman Notes, 3GPP TSG RAN WG1 Meeting #AH1901
[2] [bookmark: _GoBack]R1-1902333 Discussion on backhaul information exchange for CLI management

1/4
oleObject1.bin
文本�

拖动侧边手柄可更改文本块的宽度。�

ID1


gp


ID2


gp


ID3


ID1


gp


ID2


gp


ID3


ID1


gp


ID2


gp


ID3


UE group1 served by TRP1


UE group2 served by TRP2


Transmit CLI measurement SRS


Receive CLI measurement SRS


In one SRS resource set contains
3 SRS resources joint transmit/receive in one slot, 
and the period is 10slot 


UE group3 served by TRP3


Slot1


Slot2


……


Slot11


Slot12


……


The first SRS resource


The second SRS resource


The third SRS resource



image1.emf
I

D

1

g

p

I

D

2

g

p

I

D

3

I

D

1

g

p

I

D

2

g

p

I

D

3

I

D

1

g

p

I

D

2

g

p

I

D

3

UE group1 

served by 

TRP1

Transmit CLI 

measurement SRS

Receive CLI 

measurement SRS

Slot1 Slot2

……

Slot11 Slot12

……

In one SRS resource set contains

3 SRS resources joint transmit/receive in one slot, 

and the period is 10slot 

The first SRS resource

The second SRS resource

The third SRS resource

UE group2 

served by 

TRP2

UE group3 

served by 

TRP3


oleObject2.bin
l=0


RateMatchPattern 


RSSI/RSRP based measurement


slot n


k



image2.emf
l=0

RSSI/RSRP 

based 

measurement

slot n

RateMatchPattern

k


