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1. Introduction 
In RAN4#106 RRM impacts for R18 MIMO evolution were discussed and way forward [1] was agreed.  In this contribution we present our views on RRM requirements for NR MIMO evolution for downlink and uplink other than 2TA and unified TCI.   
2. Discussion

CSI Enhancement
For CSI enhancement the following was agreed in [1]:
	Issue 3-2-1: Do you agree RRM requirements are impacted by objective 1 in WID?
Agreement: 
· No RRM impact from Rel-16/17 Type-II codebook refinement objective
· FFS whether “UE reporting of time-domain channel properties” has impact on RRM requirements
Issue 3-2-2: Do you agree RRM requirements are impacted by enhancements of CSI acquisition for C-JT?
Agreement: 
· No RRM requirements impact



As part of CSI enhancement in R18 RAN1 is introducing enhancements to CSI reporting in high/medium velocities where UE shall report time domain channel properties. The agreements in RAN1#112 captured below:
[image: ] 
The TDCP reporting is multiplexed with other UCI parameters on PUSCH. In RAN4 we don’t have any RRM requirements for UCI multiplexing or verifying UCI parameters reported by UE. Hence we don’t see any impact to RRM requirements with TRS based TDCP reporting. 
Observation #1: No RRM requirements are defined for UCI multiplexing.
Proposal #1: No impact to RRM requirements with TRS based TDCP reporting. 

Reference Signal Enhancement
For reference signal enhancement the following was agreed in [1]:
	Issue 3-3-1: Do you agree RRM requirements are impacted by increased number of orthogonal DMRS ports?
[bookmark: OLE_LINK1]Agreement: 
· No RRM requirements impact

Issue 3-3-2: Do you agree RRM requirements are impacted by SRS enhancement?
Agreement: 
· SRS enhancements: RRM impacts are FFS



For SRS enhancement the RRM requirements impact is FFS. RAN1 is introducing enhancements to SRS to support 8TX operation and TDD coherent joint transmission. At least for these enhancements, we don’t expect RRM impact. 
Observation #2: For SRS enhancements we don’t see any RRM impact. 

Proposal #2: No RRM requirements are introduced for SRS enhancements.

Enhanced Uplink Transmission
For enhanced uplink transmission the following were discussed in [1]:
Issue 3-4-1: How to consider RRM requirements by simultaneous UL transmission with multi-panels?
· Proposals
· P1: The enhancement on simultaneous UL transmission with multi-panel need to be studied based on the enhancement on simultaneous DL receptions with multi-panel. (Huawei)
· P2: Suggest to discuss multi-TX panel related requirement in future release. (Intel)
· P3: The unified TCI state switching requirement will be impacted to extent the multi-TRP case and the STxMP feature. (Xiaomi)
· P4: FFS on whether to specify the RRM requirements for maximum timing difference for multi-panel transmission. (Samsung)
· P5: No RRM impact. (Apple, Ericsson)

For STxMP, we expect more RF impact than RRM impact. With multi-RX reception on the downlink we have been discussing enhancements or impacts to existing RRM requirements, but we don’t have any RRM requirements for UL transmission typically in RRM. Hence, we don’t think there is any RRM impact with simultaneous UL transmission with multi-panel.
Observation #3: STxMP has RF impact rather than RRM impact.
Issue 3-4-2: Do you agree RRM requirements are impacted by UL precoding indication for multi-panel transmission?
Agreement: 
· UL precoding indication: RRM impacts are FFS
To support STxMP RAN1 is introducing enhancements to UL precoding indication for multi-panel. UL Precoding indication is on DCI and applied to PUSCH. Do not see impact on RRM requirements with these enhancements.
Observation #4: UL precoding indication is on DCI and applied to PUSCH. We don’t see impact to RRM requirements with this enhancement.
Issue 3-4-3: Do you agree RRM requirements are impacted by SRI/TPMI enhancement?
Agreement: 
· SRI/TPMI enhancements: No RRM requirements impact

Issue 3-4-4: Whether to considered group based L1-RSRP for supporting simultaneous UL transmission with multi-panel?
· Proposals
· Option 1: The group based L1-RSRP measurements is considered to be configured for supporting simultaneous UL transmission with multi-panel. (Huawei)

Group based beam reporting is for simultaneous reception on DL. While it would be a pre-requisite and indication for simultaneous DL reception with multi-RX, we are not sure if group-based reporting should be considered for simultaneous UL transmission with multi-panel. 
Observation #5: Group based beam reporting is for the DL. Not sure if it should be considered for simultaneous UL transmission with multi-panel. 
Proposal #3: No RRM requirements are introduced for enhanced UL transmission.
3. Conclusion
In this paper, we provide our views on open issues on RRM requirements for NR MIMO evolution for downlink and uplink other than 2TA and unified TCI. Our observations and proposals are captured below:
Observation #1: No RRM requirements are defined for UCI multiplexing.
Proposal #1: No impact to RRM requirements with TRS based TDCP reporting. 
Observation #2: For SRS enhancements we don’t see any RRM impact. 
Proposal #2: No RRM requirements are introduced for SRS enhancements.
Observation #3: STxMP has RF impact rather than RRM impact.
Observation #4: UL precoding indication is on DCI and applied to PUSCH. We don’t see impact to RRM requirements with this enhancement.
Observation #5: Group based beam reporting is for the DL. Not sure if it should be considered for simultaneous UL transmission with multi-panel. 
Proposal #3: No RRM requirements are introduced for enhanced UL transmission.
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