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1 Introduction
According to WF [1], there’re several open issues about performance part for MIMO evo.
2 Discussion
In last meeting, there’re several issues in WF [1] related to RRM test cases for MIMO evo.
In the following section, below topic is discussed.
· The test cases list and the principle of each test case for MIMO evo.
2.1 Test cases for TDCP reporting
	[bookmark: OLE_LINK91]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

Issue 5-1-2: TDCP Measurement Report Mapping
Way forward:
· Option 1: 
· Add the below table for amplitude reporting in 38.133
· Table: 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 issue5-1-2, we support option 1 since this is similar concept in legacy L1-RSRP report.
For issue 1-1-1, according to our simulation results provided in R4-2319621 last meeting, it is not feasible to define a unified TDCP accuracy requirement due to TDCP amplitude is impacted a lot by different doppler frequency, SNR and channel status (LOS/NLOS). Therefore, we prefer option 2. For the test case of TDCP, we prefer to consider the scenario that the simulation results among companies are the most similar, e.g., -	SNR=20 dB and doppler frequency is less than 100 Hz as shown in table 1. In addition to the simulation results we provided last meeting, we also provide the simulation results under one-shot in Table 1. 
[bookmark: _Ref158649207]Proposal 1: RAN4 to discuss a test case for TDCP when SNR=20 dB and doppler frequency is less than 100 Hz.
Table 1 The simulation result of TDCP amplitude for one-shot (one sample) report
[image: ]

2.2 Test cases for two TAs
	Issue 5-2-1: Whether to define TCs for two TAs?
Way forward:
· Option 1: 
· Yes
	Samsung
	Uplink transmit timing for two cells to support two TA – NR SA in FR1
Uplink transmit timing for two cells to support two TA – NR SA in FR2

	Huawei
	New timing advance adjustment test

	Nokia
	1. Test case for the two TA feature including:
-	A setup with two TRPs, each sending its own TA command;
-	An adjustable timing delay between the two cells/TRPs to verify MRTD and MTTD requirements.
2. Test case for the two TA feature including two MRTD configurations, assuming either MRTD > CP or MRTD = CP; a UE will only run one of the two configurations depending on whether it supports MRTD > CP or MRTD = CP.

	Ericsson
	•	UE Transmit Timing Test in FR1 
•	UE Transmit Timing Test in FR2
•	Timing advance adjustment accuracy for FR1 
•	Timing advance adjustment accuracy for FR2





Before discussing whether to define test case for two TAs, we should clarify the difference compared than legacy requirement. The major difference here is the reference timing and TA value of different TRPs are different. However, the transmitting timing accuracy and TA adjustment are the same as legacy. Supporting 2TAG is not completely new. Serving cells in different CG NR-DC and even cells in the same CG may belong to different TAGs. But in legacy, we don’t test UE timing requirements with multiple TAGs. In our understanding, it is due to how to determine and adjust the timing is completely the same as single TAG. Here, we suggest following legacy and not to specify test case for two TAs.
[bookmark: _Ref158649215]Proposal 2: Not to define test cases for two TAs since the UE transmitting timing accuracy and TA adjustment are the same as legacy.
2.3 Test cases for enhanced unified TCI (eUTCI) states switching
	Issue 5-2-2: Whether to define TCs for m-DCI mTRP cases?
Way forward:
· Option 1: 
· Yes
	Samsung
	m-TRP MAC-CE based TCI state switch delay
· TC-x: NR FR2, inter-cell mDCI + DL TCI + both two are known, RTD<CP
· TC-x: NR FR2, inter-cell mDCI + UL TCI + both two are known, RTD>CP

	Huawei
	· 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



· Option 2: (Apple)
· No

Issue 5-2-2: Whether to define TCs for s-DCI mTRP cases?
Way forward:
· Option 1: 
· Yes
	Apple
	· No TC for eUTCI for sDCI mTRP with single TCI state switch
· TCs for eUTCI for sDCI mTRP with dual TCI state switch in FR2
· Separate TCI state switch on DL, with sDCI TDM transmission scheme
· Separate UL TCI state switch, with PUSCH repetition

	Samsung
	m-TRP MAC-CE based TCI state switch delay
· TC-x: NR FR2, intra-cell (Serving cell ) sDCI + DL TCI + dual TCI state switching + one is known; one is unknown
· TC-x: NR FR2, intra-cell (Serving cell ) sDCI + UL TCI + dual TCI state switching + both two are known
· TC-x: NR FR2, intra-cell (Serving cell ) sDCI + DL TCI + dual TCI state switching + two are unknown

	Huawei
	· 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

	Nokia
	Dual TCI state switching:
· Case 1: Both target TCIs are known;
· Case 2: One of target TCIs is unknown and another is known;
· Case 3: Both target TCIs are unknown.

	Ericsson
	MAC CE based unified TCI state switching should be tested for
· joint TCI state switching 
· Separate DL TCI state switch
· Separate UL TCI state switch





For the test cases of eUTCI, we can use the legacy test cases of unified TCI state switching as reference. In Rel-17 unified TCI state, RAN4 only specify MAC CE based TCI state switching and focus on known TCI state in test cases. In Rel-18 MIMO, we suggest defining the following test cases for MAC CE based eUTCI state switching:
· Test cases of mDCI based TCI state switch:
· Not consider active joint or uplink TCI state switching since the delay requirement (shown below) is the same as legacy.
· The delay requirement is THARQ +  + NM * (Tfirst_target-PL-RS + 4* Tfirst_target-PL-RS + 2ms) / NR slot length for each TCI state associated with different CORSETPool index.
· To specify active downlink TCI state switching since the delay requirement (shown below)  is different than Rel-17 unified TCI.
· The delay requirement is THARQ +   + TOK * (Tfirst-SSB + TSSB-proc + OL * TSSB) /NR slot length for each TCI state associated with different CORSETPool index.
· OL =1 if SSB overlaps or adjacent to SSB from other TRP in FR2 and SSB periodicity is less than that of other TRP, 0 otherwise
· Test cases of sDCI based TCI state switch:
· To specify active joint or uplink since the delay requirement (shown below) are different than Rel-17 unified TCI.
· The delay requirement is THARQ +  + max{NM1* (Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms), NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS 2+ 2ms) }/ NR slot length.
· To specify active downlink TCI state switching since the delay requirement (shown below) are different than Rel-17 unified TCI.
· The delay requirement is n+ THARQ + + max{TOk1*(Tfirst-SSB1 + AD1*TSSB1+ TSSB-proc), TOk2*(Tfirst-SSB2 + AD2*TSSB2 + TSSB-proc)} / NR slot length for each TCI state associated with different CORSETPool index.
· AD1 = 1 if SSBs are adjacent in FR2 and TSSB1 =TSSB2 ; 0 otherwise
· AD2 = 1 if SSBs are adjacent in FR2 and TSSB2 = TSSB1 ; 0 otherwise
Take above into consideration, the following proposals are suggested:
[bookmark: _Ref158475042]Proposal 3: Specify test cases for MAC CE based TCI state switching only and focus on known TCI states.
Proposal 4: RAN4 to consider the following test requirement for eUTCI test cases:
· To specify MAC CE based TCI state switching and only focus on known TCI states.
· For mDCI, only consider test case of active downlink TCI state switching 
· Only when SSB overlaps or adjacent to SSB from other TRP in FR2.
· For sDCI, define test cases of active downlink TCI state switching
· Only when SSB is not adjacent to SSB from other TRP in FR2 since adjacent SSB is considered in mDCI test case.
· For sDCI, define test cases of active joint or uplink TCI state switching.
3 Summary
[bookmark: _Hlk94866332]In this paper, the discussion of R18 multi-Rx chains is provided. We have the following proposal:
Proposal 1: RAN4 to discuss a test case for TDCP when SNR=20 dB and doppler frequency is less than 100 Hz.
Proposal 2: Not to define test cases for two TAs since the UE transmitting timing accuracy and TA adjustment are the same as legacy.
Proposal 3: Specify test cases for MAC CE based TCI state switching only and focus on known TCI states.
Proposal 4: RAN4 to consider the following test requirement for eUTCI test cases:
1. To specify MAC CE based TCI state switching and only focus on known TCI states.
1. For mDCI, only consider test case of active downlink TCI state switching 
13. Only when SSB overlaps or adjacent to SSB from other TRP in FR2.
1. For sDCI, define test cases of active downlink TCI state switching
14. Only when SSB is not adjacent to SSB from other TRP in FR2 since adjacent SSB is considered in mDCI test case.
1. For sDCI, define test cases of active joint or uplink TCI state switching.
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