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1 	Introduction
In the last meeting, one open issue of whether ZP-IMR and NZP-IMR with “repetition = ON” can be configured or not is discussed [1] and views on repetition configuration are provided.
2 Discussion
It can observe that CMR and NZP-IMR are QCL-ed and 1-to-1 mapped, according to RAN1 agreement shown as below. 
	Agreement <RAN1 98bis>
For NZP-IMR based interference measurement, option 1a is supported
· In a CSI-reportConfig, gNB configures a list of N CMR(s) and another list of N IMR(s), and they are 1:1 mapped
· For each SINR, interference is measured based on each associated NZP-IMR only
· UE may assume that the NZP CSI-RS resource for channel measurement and NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD’
· FFS: Whether QCL-TypeD can be configured to each NZP IMR
· FFS: Each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer
· FFS: Additional support of option 2a (without RRC signalling impact)
Note: There is no consensus in RAN1 on the support of option 2b/2c (which introduces IMR index reporting for L1-SINR)



Similarly, it can also observe that CMR and ZP-IMR are QCL-ed and 1-to-1 mapped, according to specification shown as below.
	For L1-SINR measurement: 
-	When two Resource Settings are configured, the first one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement on SSB or 1 port NZP CSI-RS with density 3 REs/RB and the second one (given by either higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on CSI-IM or on 1 port NZP CSI-RS with density 3 REs/RB, where each SSB or NZP CSI-RS resource for channel measurement is associated with one CSI-IM resource or one NZP CSI-RS resource for interference measurement by the ordering of the SSB or NZP CSI-RS resource for channel measurement and CSI-IM resource or NZP CSI-RS resource for interference measurement in the corresponding resource sets. The number of SSB(s) or CSI-RS resources for channel measurement equals to the number of CSI-IM resources or the number of NZP CSI-RS resource for interference measurement.



	Agreement
For L1-SINR based beam report, in a CSI-reportConfig, if IMR is configured to be based on ZP-IMR only:
· CMR and IMR are 1-to-1 mapped from signaling perspective

Email discussion by September 20th Yushu (Apple) on the details (such as how measurement of interference is done, the mapping relation between CMR/IMR, QCL, etc) of L1-SINR based beam report using the following as a starting point:
For L1-SINR based beam report, in a CSI-reportConfig, if IMR is configured to be based on NZP-IMR only, down-select at least one of the following resource configuration schemes:
· Option 1: CMR and IMR are 1-to-1 mapped
· Option 2: 1 CMR can be mapped to 1 or more than 1 IMRs
· Option 3: 1 IMR can be mapped to 1 or more than 1 CMRs
· Option 4: More than 1 IMRs can be mapped to more than 1 CMRs. 



As a result, UE does not expect that CMR and IMR are configured with different types of resource periodicity, e.g. CMR is periodic and IMR is aperiodic, since to it will violate the 1-to-1 mapped agreement. 
Proposal 1: UE does not expect that CMR and IMR are configured with different types of resource periodicity.

For ZP-IMR, a CSI-IM set has no repetition parameter according to specification shown as below.
	CSI-IM-ResourceSet ::=              SEQUENCE {
    csi-IM-ResourceSetId                CSI-IM-ResourceSetId,
    csi-IM-Resources                    SEQUENCE (SIZE(1..maxNrofCSI-IM-ResourcesPerSet)) OF CSI-IM-ResourceId,
    ...
}


Proposal 2: ZP-IMR is not required to configure as “repetition=ON” or “repetition=OFF”.

Thus, for ZP-IMR, the following cases are further discussed. 
1.) SSB based CMR and ZP-IMR 
2.) NZP CSI-RS based CMR with “repetition = ON” and ZP-IMR.
3.) NZP CSI-RS based CMR with “repetition = OFF” and ZP-IMR.
For case 1 (SSB based CMR and ZP-IMR), it is a valid case that UE can apply same beam on CMR and IMR for SINR acquisition. The requirement can be defined because ZP-IMR is QCLed to CMR. In addition, in this case, ZP-CMR should be periodic due to CMR and IMR are limited to have same type of periodicity based on Proposal 2.
Proposal 3: The requirement for SSB based CMR and periodic ZP-IMR can be defined.

For case 2 (NZP CSI-RS based CMR with “repetition = ON” and ZP-IMR), it is a valid case that UE Rx beam training is based on CMR and the same beam is applied to receive CMR and IMR for L1-SINR acquisition. The requirement can be defined because ZP-IMR is QCLed to CMR. 
Proposal 4: The requirement for NZP CSI-RS based CMR with “repetition = ON” and ZP-IMR can be defined, provided the QCL information of CMR is given.
For case 3 (NZP CSI-RS based CMR with “repetition = OFF” and ZP-IMR), it is a valid case that UE can apply same beam for SINR acquisition under QCL information of CMR and ZP-IMR are given. Thus, the requirement can be defined if provided the QCL information of CMR is given.
Proposal 5: The requirement for NZP CSI-RS based CMR with “repetition = OFF” and ZP-IMR can be defined, provided the QCL information of CMR is given.

For NZP-IMR, i.e. NZP CSI-RS, in order to clarify that whether NZP-IMR can be configured as “repetition=ON”, the following configurations are further discussed. 
4.) SSB based CMR and NZP-IMR with “repetition = ON”
5.) SSB based CMR and NZP-IMR with “repetition = OFF”
6.) NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = ON”
7.) NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = OFF”
8.) NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = ON”
9.) NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = OFF”
For case 4 (SSB based CMR and NZP-IMR with “repetition = ON”), it is not a valid case. According to RAN 1 agreement, the relation between CMR and IMR is 1-to-1 mapped. As a result, NZP-IMR configured as “repetition=ON” needs multiple SSBs to be 1-to-1 mapped, in order to train UE Rx beam. However, different SSB implies different Tx beam direction, which is conflict with the assumption of “repetition=ON”, when UE assumes the same TX are applied. Therefore, case 4 is an error configuration. 
Proposal 6: SSB based CMR and NZP-IMR with “repetition = ON” is an error configuration and no requirement should be specified.
For case 5 (SSB based CMR and NZP-IMR with “repetition = OFF”), it is a valid case that UE Rx beam training is based on CMR’s L1-RSRP because only CMR is configured as “repetition=ON”. The UE can apply same beam on CMR and NZP-IMR for SINR acquisition if the QCL information of NZP-IMR is given. In addition, in this case, CMR should be periodic due to CMR and NZP-IMR have same type of periodicity based on Proposal 2.
Proposal 7: The requirement for SSB based CMR and NZP-IMR with “repetition = OFF” can be defined, provided the QCL information of NZP-IMR is given.
For case 6 (NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = ON”), it is a valid case that UE can apply same beam on CMR and IMR for SINR acquisition. The requirements apply if the QCL information of CMR is given.
Proposal 8: The requirement for NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = ON” can be defined, provided the QCL information of CMR is given.
[bookmark: _GoBack]For case 7 (NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = OFF”), it is a valid case that UE Rx beam training is based on CMR’s L1-RSRP because only CMR is configured as “repetition=ON”. The UE can apply same beam on CMR and NZP-IMR for SINR acquisition. The requirements apply if QCL information of CMR is given.
Proposal 9: The requirement for NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = OFF” can be defined, provided the QCL information of CMR is given.
For case 8 (NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = ON”), it is not a valid case that UE Rx beam training is based on IMR’s L1-RSRP because only NZP-IMR is configured as “repetition=ON”.
Proposal 10: NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = ON” is an error configuration and no requirement should be specified.
For case 9 (NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = OFF”), it is a valid case that UE can apply same beam on CMR and IMR for L1-SINR acquisition if QCL information of CMR and NZP-IMR are given. Thus, the requirement can be defined if QCL information of CMR and NZP-IMR are given.
Proposal 11: The requirement for NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = OFF” can be defined, provided the QCL information of CMR is given.
3 Summary
In this paper, the update of ZP-IMR and NZP-IMR with “repetition = ON” or “repetition = OFF” configuration are provided. We have the following proposals:
Proposal 1: UE does not expect that CMR and IMR are configured with different types of resource periodicity.
Proposal 2: ZP-IMR is not required to configure as “repetition=ON” or “repetition=OFF”.
Proposal 3 : The requirement for SSB based CMR and periodic ZP-IMR can be defined.
Proposal 4: The requirement for NZP CSI-RS based CMR with “repetition = ON” and ZP-IMR can be defined, provided the QCL information of CMR is given.
Proposal 5 : The requirement for NZP CSI-RS based CMR with “repetition = OFF” and ZP-IMR can be defined, provided the QCL information of CMR is given.
Proposal 6 : SSB based CMR and NZP-IMR with “repetition = ON” is an error configuration and no requirement should be specified.
Proposal 7 : The requirement for SSB based CMR and NZP-IMR with “repetition = OFF” can be defined, provided the QCL information of NZP-IMR is given.
Proposal 8 : The requirement for NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = ON” can be defined, provided the QCL information of CMR is given.
Proposal 9 : The requirement for NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = OFF” can be defined, provided the QCL information of CMR is given.
Proposal 10 : NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = ON” is an error configuration and no requirement should be specified.
Proposal 11: The requirement for NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = OFF” can be defined, provided the QCL information of CMR is given.
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