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Introduction
In this contribution, we will provide the discussion on RRM performance part for R18 MIMO evolution. 
Discussion
TDCP measurement performance
In RAN4#108bis, RAN4 agreed to study the feasibility of defining TDCP accuracy requirements. Based on the agreed simulation assumptions in [1], the following simulation results on estimated TDCP for SCS=30kHz are provided as follows.
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The values of CDF curves at 10% and 50% and 90% points are summarized as Table 1.
Table 1: Results of estimated TDCP in TDL-A
	Channel model
	SNR (dB)
	Values of estimated TDCP
	Index of estimated TDCP

	
	
	10%
	50%
	90%
	10%
	50%
	90%

	TDL-A 10Hz
	5
	0.4069
	0.7069
	0.8723
	14
	12
	10

	
	10
	0.6785
	0.8881
	0.9562
	12
	9
	6

	
	15
	0.8712
	0.9611
	0.9858
	10
	6
	3

	
	20
	0.9580
	0.9873
	0.9953
	6
	3
	0

	TDL-A 30Hz
	5
	0.4041
	0.7106
	0.8749
	14
	12
	10

	
	10
	0.6904
	0.8862
	0.9539
	12
	9
	7

	
	15
	0.8652
	0.9609
	0.9858
	10
	6
	3

	
	20
	0.9488
	0.9870
	0.9953
	7
	3
	0

	TDL-A 75Hz
	5
	0.4042
	0.7040
	0.8723
	14
	12
	10

	
	10
	0.6518
	0.8824
	0.9556
	14
	9
	7

	
	15
	0.8542
	0.9561
	0.9845
	10
	6
	3

	
	20
	0.9282
	0.9831
	0.9943
	8
	4
	1

	TDL-A 100Hz
	5
	0.3852
	0.7084
	0.8719
	14
	12
	10

	
	10
	0.6427
	0.8774
	0.9540
	13
	9
	7

	
	15
	0.8174
	0.9513
	0.9835
	11
	7
	4

	
	20
	0.9061
	0.9792
	0.9935
	9
	4
	1

	TDL-A 200Hz
	5
	0.3304
	0.6747
	0.8601
	14
	12
	10

	
	10
	0.5579
	0.8557
	0.9483
	13
	10
	7

	
	15
	0.6952
	0.9339
	0.9787
	12
	8
	4

	
	20
	0.7735
	0.9592
	0.9896
	11
	6
	2

	TDL-A 300Hz
	5
	0.2899
	0.6440
	0.8447
	15
	13
	10

	
	10
	0.4663
	0.8031
	0.9335
	14
	11
	8

	
	15
	0.5968
	0.9019
	0.9698
	13
	9
	5

	
	20
	0.6175
	0.9264
	0.9838
	13
	8
	4


It can be observed that the measured TDCP values are sensitive to the doppler spread and the SNR level. At low SNR level, the difference of absolute value between 10% and 90% can be larger than 0.5. At high SNR level, even the difference of absolute value between 10% and 90% is reduced, but the difference of mapping index could be up to 9, where the total index number is no more than 16. The values of the measured TDCP and the mapping index are quite divergent for different SNR level and different doppler spread in fading channel. Besides, the impacts of UE implementation on TDCP calculation has not been evaluated. Hence, we suggest not to define the TDCP measurement accuracy requirements.
Proposal 1: It is suggested not to define measurement accuracy requirements 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 2.
Table 2: 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 2: It is suggested to introduce the TDCP measurements reporting mapping table in TS38.133 which can be defined as Table 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 3: New timing advance adjustment test is suggested to be introduced for verifying UE capability of supporting two TAs.
uTCI extension to mTRP for different scenarios
Considering that the core requirements for uTCI extension to mTRP are still under discussion, we provide initial veiws on performance requirements of the objective. As analyzed in our companied paper for core requirements, it is suggested not to consider simultaneous DL and UL in FR2. Thus, most legacy test set up can be used. However, to verify mTRP scenarios, 2 active AoAs are needed. However, in current RRM test setup, conducted testing is adopted for FR1, and OTA test with 2 AoAs are only considered in FR2. Thus, it is reasonable to follow the same principle to only define test cases for FR2.
Proposal 4: Define test case for uTCI extension to mTRP for FR2 non-simultaneous DL/UL.
In R17 uTCI test cases, separate test cases are defined for joint TCI state switching/DL TCI state switching/UL TCI state switching. In this WI, RTD>CP is supported for mDCI. Thus, it is suggested to considering following test cases.
Table I. 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 FR2 MAC-CE based active joint TCI state switch for a known TCI state with RTD larger than CP

	
	mDCI FR2 MAC-CE based active DL TCI state switch for a known TCI state with RTD larger than CP

	
	mDCI FR2 MAC-CE based active UL TCI state switch for a known TCI state with RTD larger than CP



Proposal 5: RAN4 to define test cases for uTCI extension to mTRP based on Table I.

Conclusions
In this paper we provided our analysis on RRM performance for R18 MIMO evolution. The followings are provided.
Proposal 1: It is suggested not to define measurement accuracy requirements for TRS based TDCP reporting.
Proposal 2: It is suggested to introduce the TDCP measurements reporting mapping table in TS38.133 which can be defined as Table 2.
Table 2: 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 3: New timing advance adjustment test is suggested to be introduced for verifying UE capability of supporting two TAs.
Proposal 4: Define test case for uTCI extension to mTRP for FR2 non-simultaneous DL/UL.
Proposal 5: RAN4 to define test cases for uTCI extension to mTRP based on Table I.
Table I. 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 FR2 MAC-CE based active joint TCI state switch for a known TCI state with RTD larger than CP

	
	mDCI FR2 MAC-CE based active DL TCI state switch for a known TCI state with RTD larger than CP

	
	mDCI FR2 MAC-CE based active UL TCI state switch for a known TCI state with RTD larger than CP
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