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Introduction
In RAN4 #106 and RAN4 #106-bis-e, RAN4 has discussed the RRM impacts of R18 MIMO evolution WI. The status of the discussion is captured in [1], [2].
Based on [2], we provide our views on the other aspects besides 2-TAs and Unified TCI enhancement.
Discussion
<On TDCP related RRM impacts>
In the WID [3], the following objective is included.
1. Study, and if justified, specify CSI reporting enhancement for high/medium UE velocities by exploiting time-domain correlation/Doppler-domain information to assist DL precoding, targeting FR1, as follows:
· Rel-16/17 Type-II codebook refinement, without modification to the spatial and frequency domain basis
· UE reporting of time-domain channel properties measured via CSI-RS for tracking


For this objective, the following agreements have been made in RAN1 #112 and RAN1 #112-bis-e.
Agreement in RAN1 #112
[bookmark: _Hlk131843509]For aiding gNB determination of codebook switching and SRS periodicity with the Rel-18 TRS -based TDCP reporting, support reporting quantized wideband normalized amplitude/phase of the time-domain correlation profile with Y≥1 delay(s) as follows:
· Basic feature: Y=1 with delay ≤ Dbasic symbols, only wideband quantized normalized amplitude is reported
· FFS: Candidate values for delay
· Optional feature: Y=1 with delay>Dbasic symbols and Y≥1, wideband quantized normalized amplitude and phase for each delay are reported 
· For Y>1, the phase can be configured to be absent for all the Y delays
· TBD: Whether the value of Y is configurable or following the delays from the configured TRS resource
· TBD: Candidate value(s) for Y>1
· FFS: Value of Dbasic
Agreements in RAN1 #112-bis
For the Rel-18 TRS-based TDCP reporting, regarding the quantization of wideband normalized amplitude value, 
· At least the following size-Q quantization alphabet is supported:  where 
· TBD: supported value(s) of N (e.g.  or a larger value), Q, s (e.g. ½, ¼, 1/8, …), whether a center threshold is also supported (and if so, higher-layer configured)
· FFS: Whether different schemes can be supported for different use cases
For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation
· KTRS ≥1 TRS resource set(s) can be configured in the CSI reporting setting when ReportQuantity is ‘tdcp’ 
· Note: the TRS resource set(s) configured for TDCP report do not impact or impose any new requirements on the UE behavior when processing TRS used as QCL type A/D source for reception of PDxCH.
· No further spec enhancement on TRS is supported 
· All the TRS resources in the configured resource set(s) share the same RE locations
· FFS: Whether to add further restrictions on the TRS resource set(s) on, e.g. QCL relationship, power control, slot offset between TRS resource set(s), relation with resource set used for legacy usage  


RAN1 has also agreed that the TDCP reporting only supports aperiodic reporting that triggered by gNB.
Based on above RAN1 conclusions, TDCP reporting will be a new L1 measurement quantity, similar to current L1-RSRP/L1-SINR reporting. Moreover, it is a quantity that not directly related to demodulation performance, but just quantize the channel property. To ensure the quality of the report in the deployment, it would be reasonable to introduce UE measurement delay and accuracy requirements for R18 TDCP reporting.
Proposal 1  Define TDCP measurement delay and accuracy requirements in R18 MIMO evolution WI.
RAN1 has performed link level analysis regarding the TDCP reporting. The confidence level of TDCP reporting, and the UE behaviour when the quality of TDCP measurement is not sufficiently high, are still being discussed in RAN1. In the early evaluation for TDCP reporting in RAN1, RMS error, Std Deviation/Bias are used as the metric for TDCP reporting quality. For UE supporting the basic feature, the reporting quantity would be the normalized amplitude of the time domain profile for a single delay. Note that the delay here is not the delay-tap in channel model, but the symbol-level ‘gap’ between the referenced TRS symbols for TDCP calculation. Then comes to the question for RAN4 on the testability issue, e.g. how to set-up/calibrate the channel model for the testing of TDCP accuracy and how to reduce the uncertainty of testing. Moreover, RAN4 may also need to further discuss the reasonable UE implementation margin for the requirement, taking a reasonable UE behaviour assumption.
Proposal 2  RAN4 further discuss the following issues regarding the TDCP delay and accuracy requirements:
· The metric for TDCP measurement accuracy
· The testability issues, e.g. channel model calibration and test uncertainty
· Basic UE behaviour assumption that may impact the delay/accuracy requirements

<On SRS enhancement>
In the WID [2], the following objectives are included.
2. Study, and if justified, specify enhancements of CSI acquisition for Coherent-JT targeting FR1 and up to 4 TRPs, assuming ideal backhaul and synchronization as well as the same number of antenna ports across TRPs, as follows:
· Rel-16/17 Type-II codebook refinement for CJT mTRP targeting FDD and its associated CSI reporting, taking into account throughput-overhead trade-off
· SRS enhancement to manage inter-TRP cross-SRS interference targeting TDD CJT via SRS capacity enhancement and/or interference randomization, with the constraints that 1) without consuming additional resources for SRS; 2) reuse existing SRS comb structure; 3) without new SRS root sequences
· Note: the maximum number of CSI-RS ports per resource remains the same as in Rel-17, i.e. 32
3. Study, and if justified, specify UL DMRS, SRS, SRI, and TPMI (including codebook) enhancements to enable 8 Tx UL operation to support 4 and more layers per UE in UL targeting CPE/FWA/vehicle/Industrial devices
· Note: Potential restrictions on the scope of this objective (including coherence assumption, full/non-full power modes) will be identified as part of the study.


For the SRS capacity enhancement and SRS interference randomization targeting TDD CJT scenario, we do not see the impact to the RRM requirements.
For the 8Tx SRS enhancement, in R16/R17 RAN4 has studied and specified the interruption requirements for SRS antenna switching, and SRS carrier switching. However, the core requirements for SRS antenna switching is general, i.e. current requirements are directly applicable to the 8Tx SRS. In the test case design, 4Rx UE are assumed. The R17 test cases are not applicable to 8Tx SRS enhancements
The R17 test cases, at least from our understanding, are targeting handheld UE. For example, in the discussion of interruptions for SRS antenna switching, the discussion focuses on the interruptions on the bands signalled in txSwitchImpactToRx or txSwitchWithAnotherBand. In our understanding these signallings are introduced for handheld UE in FR1 only. For the CPE/FWA/vehicle UE types, in our understanding there is no need to report impacted DL/UL band in CA/DC combination, since in most cases it is unnecessary to re-use the RF chains across bands. Normally only handheld UEs need to re-use RF chains across bands so as to solve the form factor and cost issues. Based on this understanding, we do not think the R17 interruption requirements need to be extended to the 8 Tx cases.
Proposal 3  In R18 MIMO WI, not to consider extending R17 SRS AS interruption requirements to cover the new scenarios of 8Tx related SRS enhancement.
Another consideration was to consider the SRS capacity enhancements. 8Tx generally needs more than 6 symbols for SRS, while current RRM requirements only consider no more than 6 symbols. SRS capacity enhancement was discussed and agreed in R17. Whether to specify RRM requirements for R17 SRS capacity enhancement should be discussed in RAN plenary first. 
Proposal 4  Introduction of RRM requirement for R17/R18 full slot SRS transmission should be discussed in RAN plenary first.

<On Enhanced Uplink Transmission>
In last meeting, the following is discussed and captured in [1].
Issue 1-3-1: Do you think there are RRM impacts by UL precoding indication for multi-panel transmission?
Agreement:
· No RRM impacts by UL precoding indication for multi-panel transmission.

Issue 1-3-2: Do you think there are RRM impacts by UL beam indication in objective 6 for simultaneous multi-panel UL transmission?
· Proposals
· Option 1: 
· Simultaneous UL transmission with multiple panels have RRM impact on unified TCI extension and MTTD requirements. 
· Reuse similar method as GBBR in downlink reception for uplink pairs of TCI states.  
· Option 2:
· No RRM requirements are introduced for enhanced simultaneous multi-panel UL transmission in this release
· Option 3: 
· Wait for further RAN1 progress
· Option 4:
· Discuss whether to have impacts on MTTD and TCI requirements under Topic#2 and Topic#3 respectively


In our view, P1 and P2 are supported. We do not yet see the need to discuss simultaneous UL transmission if simultaneous DL transmission based on more than one panel is still being discussed.
Proposal 5  Suggest to discuss and/or capture the spec impact due to simultaneous UL transmission in future release, because the enhancement on simultaneous DL receptions with multi-panel is under discussion in R18.
Conclusions
Based on above analysis, we have following observations and proposals.
Proposal 1  Define TDCP measurement delay and accuracy requirements in R18 MIMO evolution WI.
Proposal 2  RAN4 further discuss the following issues regarding the TDCP delay and accuracy requirements:
· The metric for TDCP measurement accuracy
· The testability issues, e.g. channel model calibration and test uncertainty
· Basic UE behaviour assumption that may impact the delay/accuracy requirements
Proposal 3  In R18 MIMO WI, not to consider extending R17 SRS AS interruption requirements to cover the new scenarios of 8Tx related SRS enhancement.
Proposal 4  Introduction of RRM requirement for R17/R18 full slot SRS transmission should be discussed in RAN plenary first.
Proposal 5  Suggest to discuss and/or capture the spec impact due to simultaneous UL transmission in future release, because the enhancement on simultaneous DL receptions with multi-panel is under discussion in R18.
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