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Introduction
In RAN4 #106-bis-e and RAN4 #107, RAN4 has discussed the RRM impacts of R18 MIMO evolution WI. The status of the discussion is captured in [1], [2]. Furthermore, one LS from RAN1 is received [3]. 
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 [4], 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  


Further in [3], the follow agreements are achieved.
Agreement: 
For the Rel-18 TRS-based TDCP reporting, for a configured value of Y and a set of configured delay values {D1, …, DY}, for the n-th delay Dn (n=1, …, Y), the respective TDCP calculation is defined as wideband normalized correlation between two TRS symbols separated by Dn symbols
· Send a LS to RAN4 to solicit their inputs on whether additional description/definition is needed, e.g. averaging across RX ports


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 signal quality, i.e. SNR, 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.
Observation 1  TDCP measurement accuracy may degrade due to the low SNR, similar to L1-RSRP/L1-SINR measurement. Ensuring TDCP measurement accuracy under low SNR is necessary from RAN4 perspective.
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
Regarding the calculation of TDCP while UE have multiple Rx ports, in our understanding, TRS-based tracking is introduced since R15, but how to combine Rx signal from different antenna ports is up to UE implementation since R15. For the TDCP calculation, the main purpose is to obtain channel variation property. The channel variation property are not necessarily related to difference between UE Rx ports. Hence, averaging among Rx port can be a baseline assumption for deriving the channel property, but there is no need to limit the UE behaviour. 
Proposal 3  Combining of TDCP measurement from multiple Rx ports is up to UE implementation, while RAN4 may specify TDCP measurement accuracy and delay requirements under the assumption that UE average TDCP measurement results across Rx ports.

< On SRS enhancement >
In last meeting, the following is agreed and captured in [2].
Issue 1-2-1: Whether to specify RRM requirements for Rel-17 Full slot SRS transmission?
Conclusion: No consensus to specify RRM requirements for Rel-17 Full slot SRS transmission feature in the scope of Rel-18 MIMO evolution WI

Issue 1-2-2: Whether to specify RRM requirements for Rel-18 SRS enhancement for 8TX UL?
· FFS:
· Reuse legacy SRS switching RRM requirements for 8TX UL


For 8Tx UL, we do not see impact other than legacy requirements. Current requirements assuming SRS in the last few symbols already work. As RAN4 already agreed to preclude RRM requirements for the Full slot SRS, we think no further RRM requirements for 8Tx is needed. Note that this does not preclude to consider specifying Full slot SRS transmission feature in R18 TEI or future release.
Proposal 4  Not to specify new SRS switching RRM requirements for 8TX UL in the scope of Rel-18 MIMO evolution WI


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.
Observation 1  TDCP measurement accuracy may degrade due to the low SNR, similar to L1-RSRP/L1-SINR measurement. Ensuring TDCP measurement accuracy under low SNR is necessary from RAN4 perspective.
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  Combining of TDCP measurement from multiple Rx ports is up to UE implementation, while RAN4 may specify TDCP measurement accuracy and delay requirements under the assumption that UE average TDCP measurement results across Rx ports.
Proposal 4  Not to specify new SRS switching RRM requirements for 8TX UL in the scope of Rel-18 MIMO evolution WI
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