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1. Introduction
In this contribution, we will provide the discussion on RRM performance part for R18 MIMO evolution.
2. Discussion
2.1 TDCP measurement performance
The feasibility of TDCP accuracy was discussed in RAN4 for several meetings, and currently the following agreements have been achieved in WF [1].
	Issue 1-1-1: Is it feasible to define TDCP accuracy requirement for TDCP?
Agreement: 
· No RRM core requirement to be defined, and further discuss the following options:
· Option 1: Define accuracy and test cases as part of performance requirement
· Option 2: Do not define accuracy requirement but define test cases for particular configurations as part of performance requirements
· Option 3: Do not define accuracy requirement and test cases as part of performance requirements


[bookmark: _Hlk158124374]RAN4 has agreed the simulation assumption for TDCP measurement evaluation in [2], and companies submitted simulation results in RAN4#109 meeting. The distribution of measured TDCP results were provided. However, the measured values of absolute TDCP are quite dynamic as the channel variation in time domain. Especially at low SNR level or under high doppler channel, the measured TDCP results range from 0.2 to 1, however the reporting TDCP value only can range from 0 to 1.
For legacy RRM measurements, the accuracy requirements are defined based on the evaluation of the delta measurement between the ideal value and the measured value. The ideal value is defined as the true value assuming perfect channel estimation using the same sampling rate and sampling occasions as used in the measured value. For RSRP measurements, the accuracy requirements are defined according to the range of delta RSRP values rather than the range of measured absolute RSRP values. 
Proposal 1: It is suggested not to define measurement accuracy requirements based on the range of measured absolute TDCP results.
[bookmark: _Hlk158133905]The delta RSRP results are evaluated under multiple fading channels (with considering different doppler values) and AGWN channel at different SNR levels (from low to high). So, the RSRP accuracy requirements are applicable for most scenarios. Currently, the simulation results of TDCP measurement provided by companies are only for TDL-C channel model, and the measurement results cannot be restrained within a reasonable range. If the accuracy requirements were introduced, then it is difficult to define the requirements to cover most scenarios. Also, it is meaningless to define the requirements only for some corner scenarios.
Proposal 2: It is suggested not to define measurement accuracy requirements only for some corner scenarios.
As it mentioned above, the ideal value needs to be known for the evaluation of measurement accuracy. For RSRP/SINR measurements, it is obvious to obtain the ideal value based on the ideal channel and noise power. However, the ideal TDCP is not an obvious value based on the ideal channel, and how to calculate the TDCP value based on the channel is up to UE implementation. Even for the same ideal channel, the TDCP value calculated based on different mathematical formulas. So, it is not feasible to verify the measurement error between ideal TDCP and measured TDCP.
Based on the above analysis, we suggest not to introduce the accuracy requirements and test cases for TDCP measurements
Proposal 3: It is suggested not to introduce both measurement accuracy requirements and corresponding test cases for TRS based TDCP reporting.
RAN1 achieved the following agreements on the quantization of wideband normalized amplitude/phase value.
	Agreement
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

Agreement
For the Rel-18 TRS-based TDCP reporting, regarding the alphabet for the quantization of wideband normalized amplitude value, support only (Alt3) N=2Q where Q=4, s=½
· Note: This does not preclude an “invalid” autocorrelation value report.

Agreement
For the Rel-18 TRS-based TDCP reporting, regarding the alphabet for the quantization of phase value, (Alt3) a given correlation phase value  is quantized to  based on the 4-bit (16-PSK) uniform quantization (full reuse of Rel-16 eType-II W2 phase quantization).


The normalized amplitude/phase value calculated based on the measurements on different TRS resources will not be used directly and need to be quantized according to the quantization designed in RAN1. The wideband normalized amplitude value is quantized based on the 4-bit non-uniform quantization, which can be shown as Table I.
Table I: Quantization of amplitude value for TDCP reporting
	Value of  
	TDCP Range

	0
	 ~
	0.9945< TDCP <=1

	1
	 ~ 
	0.9922< TDCP <=0.9945

	2
	 ~ 
	0.9890< TDCP <=0.9922

	3
	 ~ 
	0.9844< TDCP <=0.9890

	…
	…
	…

	12
	 ~ 
	0.6464< TDCP <=0.75

	13
	 ~ 
	0.5< TDCP <=0.6464

	14
	 ~ 
	0.2929< TDCP <=0.5

	15
	 ~ 
	0< TDCP <=0.2929


For TDCP reporting, the corresponding mapping table for reported TDCP value needs to be defined in TS38.133.
Proposal 4: It is suggested to introduce the TDCP measurements reporting mapping table in TS38.133 which can be defined as Table I.
2.2 UL multi-DCI multi-TRP with two TAs
In R18, the UE capability of supporting two TAs for UL multi-DCI multi-TRP. RAN4 discussed the timing requirements for UL multi-DCI multi-TRP transmission. It was agreed to define MRTD/MMTD requirements for UE supporting UL multi-DCI multi-TRP with two TAs. The timing offset is usually used as a test parameter for RRM tests. There is no dedicated RRM test to verify the MRTD/MMTD requirements in current RRM specification. So, we also suggest not to introduce new test cases to verify the MRTD/MMTD requirements for UL multi-DCI multi-TRP with two TAs.
Besides, for UE supporting two TAs for UL multi-DCI multi-TRP operation, the DL reference timing used for deriving UL transmission timing each TAG needs to be clarified in UE transmit timing requirements. How to verify UE capability of supporting two TAs needs to be discussed. In current timing test cases, UE transmit timing test and timing advance adjustment test are defined. If new UE transmit timing test is introduced to verify UE capability of supporting two TAs, then the UE can be tested via setting different adjustment values for two DL reference timings. If new timing advance adjustment test is introduced to verify UE capability of supporting two TAs, then the UE can be tested via sending different new TA values for two TAGs. We prefer to introduce new timing advance adjustment test to verify UE capability of supporting two TAs, which is more simplified for test configuration.
Proposal 5: New timing advance adjustment test is suggested to be introduced for verifying UE capability of supporting two TAs.
2.3 uTCI extension to mTRP for different scenarios
Since the core requirements for uTCI extension to mTRP are completed in last meeting, we provide initial veiws on performance requirements of the objective. According to the agreements reached in previous meetings, for RTD larger than CP, it is agreed to only define requirements for FR1. For multi-Rx and STxMP, it was agreed not to be considered in Rel-18 MIMO.
In R17 uTCI test cases, separate test cases are defined for joint TCI state switching/DL TCI state switching/UL TCI state switching. Thus, for Rel-18 uTCI extension to mTRP, following TC are suggested to be defined. 
Table II. Test case for uTCI extension to mTRP
	sDCI
	sDCI FR2 MAC-CE based active joint TCI state switch for a known TCI state

	
	sDCI FR2 MAC-CE based active DL TCI state switch for a known TCI state

	
	sDCI FR2 MAC-CE based active UL TCI state switch for a known TCI state

	mDCI
	mDCI FR2 MAC-CE based active joint TCI state switch for a known TCI state

	
	mDCI FR2 MAC-CE based active DL TCI state switch for a known TCI state

	
	mDCI FR2 MAC-CE based active UL TCI state switch for a known TCI state

	
	mDCI FR1 MAC-CE based active joint TCI state switch for a known TCI state with RTD larger than CP for inter-cell

	
	mDCI FR1 MAC-CE based active DL TCI state switch for a known TCI state with RTD larger than CP for inter-cell

	
	mDCI FR1 MAC-CE based active UL TCI state switch for a known TCI state with RTD larger than CP for inter-cell



Proposal 6: RAN4 to define test cases for uTCI extension to mTRP based on Table II.

3. Conclusions
In this paper we provided our analysis on RRM performance for R18 MIMO evolution. The followings are provided.
[bookmark: _Hlk159055047]Proposal 1: It is suggested not to define measurement accuracy requirements based on the range of measured absolute TDCP results.
Proposal 2: It is suggested not to define measurement accuracy requirements only for some corner scenarios.
Proposal 3: It is suggested not to introduce both measurement accuracy requirements and corresponding test cases for TRS based TDCP reporting.
Proposal 4: It is suggested to introduce the TDCP measurements reporting mapping table in TS38.133 which can be defined as Table I.
Table I: Quantization of amplitude value for TDCP reporting
	Value of  
	TDCP Range

	0
	 ~
	0.9945< TDCP <=1

	1
	 ~ 
	0.9922< TDCP <=0.9945

	2
	 ~ 
	0.9890< TDCP <=0.9922

	3
	 ~ 
	0.9844< TDCP <=0.9890

	…
	…
	…

	12
	 ~ 
	0.6464< TDCP <=0.75

	13
	 ~ 
	0.5< TDCP <=0.6464

	14
	 ~ 
	0.2929< TDCP <=0.5

	15
	 ~ 
	0< TDCP <=0.2929


Proposal 5: New timing advance adjustment test is suggested to be introduced for verifying UE capability of supporting two TAs.
Proposal 6: RAN4 to define test cases for uTCI extension to mTRP based on Table II.
Table II. Test case for uTCI extension to mTRP
	sDCI
	sDCI FR2 MAC-CE based active joint TCI state switch for a known TCI state

	
	sDCI FR2 MAC-CE based active DL TCI state switch for a known TCI state

	
	sDCI FR2 MAC-CE based active UL TCI state switch for a known TCI state

	mDCI
	mDCI FR2 MAC-CE based active joint TCI state switch for a known TCI state

	
	mDCI FR2 MAC-CE based active DL TCI state switch for a known TCI state

	
	mDCI FR2 MAC-CE based active UL TCI state switch for a known TCI state

	
	mDCI FR1 MAC-CE based active joint TCI state switch for a known TCI state with RTD larger than CP for inter-cell

	
	mDCI FR1 MAC-CE based active DL TCI state switch for a known TCI state with RTD larger than CP for inter-cell

	
	mDCI FR1 MAC-CE based active UL TCI state switch for a known TCI state with RTD larger than CP for inter-cell
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