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1 Introduction
From last quarter, RAN4 start the discussion on RRM performance part of Rel-18 MIMO evolution for Downlink and Uplink. In this contribution, we continue to discuss for performance part.
2 Discussion
TDCP
In previous meeting, companies discussed a lot for the feasibility of TDCP accuracy requirements. 
It is proved the TDCP accuracy cannot be a generic requirement for all condition such as different channel models/doppler and etc. In last meeting, there are some options for TDCP accuracy in performance phase. 
	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


According to the common understanding, if option 1 is chosen, it has to under such certain condition as the test configuration. Therefore, we prefer option 2 or the option 1 with the test condition.
Firstly, for channel model, only TDL-A is used in test case. 
Secondly, for SNR, if UE use different algorithms, the accuracy is different especially in lower SNR condition. To cover the worst case, we prefer to use SNR is larger than 20dB. 
The accuracy can be the expected report index range error. 
From the test configuration, two time periods can be defined. In T1, UE is under lower doppler condition while in T2, UE is under higher doppler condition. From T1 to T2, it can be observed of change the expected report index range error. 
For example, in T1, doppler = 10Hz, the estimated report index is [X1 Y1] like [0 7], compare to the ideal Bessel function value, the error is max (X1 – Ideal Bessel value, Y1 – Ideal Bessel value).
In T2, doppler = 200Hz, the estimated report index is [X2 Y2], compare to the ideal Bessel function value, the error is max (X2 – Ideal Bessel value, Y2 – Ideal Bessel value). 
It can be overserved different accuracy in T1 and T2. 
Proposal 1: For TDCP, only define amplitude reporting. We prefer option 2 to define test case or the option 1 with the same test condition in option 2.
For channel model, only TDL-A is used in test case. 
SNR = 20dB. 
For the test, define two time periods of UE for low doppler condition and high doppler condition. The estimated index error as max (X – Ideal Bessel value, Y – Ideal Bessel value) can be overserved for T1 and T2. 

Mapping Tables
RAN1 defined the TDCP reporting as a 4-bit CSI reporting. RAN4 should define the report mapping for the measured TDCP in the performance part of work. 
The current definition of TDCP is specified in TS 38.215 [] which are shown in below table:
	Definition
	Time domain channel property (TDCP) is defined as wideband normalized correlation between two CSI-RS transmission occasions, corresponding to CSI-RS resourece(s) from NZP-CSI-RS-ResourceSet(s) configured with higher layer parameter trs-info, that are separated by Dn symbols or slots, depending on the configuration, where Dn is the n-th delay configured value among [placeHolderForRrcParameter-D] configured delay values {D1, …, DY} and Y is number of configured delay values.

The wideband normalized correlation value in TDCP is quantized in amplitude and if configured by [placeHolderForRrcParameter-phaseQuanOn], in phase, as described in Clause 5.2.1.4.5 of [6, TS38.214].
For frequency range 1, the reference point for the TDCP shall be the antenna connector of the UE. For frequency range 2, TDCP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.

	Applicable for
	RRC_CONNECTED



Due to the definition of normalization, the range of TDCP is from 0 to 1. According to RAN1 definition in TS 38.214 [] which are shown as below:
Table 5.2.1.4.5-1: Mapping of elements of :  to TDCP amplitudes: 
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For phase, it is:
	For , if the higher layer parameter phase is configured, the reported TDCP phases are indicated by


and the corresponding phase values are given by: . 



For amplitude, the 16 points will divide [0 1] in to 17 segments.
There can be two options for the report mapping. 
Option 1: 
The mapping tables can use boundary of the range of RAN1 points. In this solution, one point cannot be distinguished and two segments need to be combined. 
	Estimated TDCP value
	Report index

	0.9945≤Estimated TDCP<0.9961 & 0.9961≤Estimated TDCP≤1 
	0

	0.9922≤Estimated TDCP<0.9945
	1

	0.9890≤Estimated TDCP<0.9922
	2

	0.9844≤Estimated TDCP<0.9890
	3

	0.9780≤Estimated TDCP<0.9844
	4

	0.9688≤Estimated TDCP<0.9780
	5

	0.9558≤Estimated TDCP<0.9688
	6

	0.9375≤Estimated TDCP<0.9558
	7

	0.9116≤Estimated TDCP<0.9375
	8

	0.875≤Estimated TDCP<0.9116
	9

	0.8232≤Estimated TDCP<0.875
	10

	0.75≤Estimated TDCP<0.8232
	11

	0.6464≤Estimated TDCP<0.75
	12

	0.5≤Estimated TDCP<0.6464
	13

	0.2929≤Estimated TDCP<0.5
	14

	0≤Estimated TDCP<0.2929
	15



Another option is to use the RAN1 points as the middle (but not the center due to non-uniform) of each range with will be 16 segments 1v1 mapping.
	Estimated TDCP value
	Report index

	0.9953≤Estimated TDCP≤1 
	0

	0.99335<Estimated TDCP<0.9953
	1

	…
	…

	0≤Estimated TDCP<0.39645
	15



For the regular quantization definition, it uses the minimized value of error compared to un-quantized amplitude value. 
And the first option is combined two levels. From this point, we prefer the second option. 
Proposal 2: For mapping table of TDCP amplitude reporting, we prefer to use the RAN1 points as the middle (but not the center due to non-uniform) of each range as:
	Estimated TDCP value
	Report index

	0.9953≤Estimated TDCP≤1 
	0

	0.99335<Estimated TDCP<0.9953
	1

	…
	…

	0≤Estimated TDCP<0.39645
	15


For mapping table of TDCP phase reporting, the 16 points divided [0 2pi] to 16 segments. the mapping table can use  as the boundary of each range. 

Test cases
According to [1], the test cases list is still open. 
For the test cases design, it needs to define some test cases to verify the new core requirements. 
According to agreement to reuse Rel-17 SRS antenna port switching. All the legacy test cases are based on 1 SRS symbol. One approach is to add new test cases for 8TX for 2 SRS symbols. But considering no RF supported for 8TX, it is also fine to no new test case for the UE test in this release. 
For two TA feature, the core part requirements are for MRTD/MTTD/Uplink transmit timing, we think the test case can be defined for uplink transmit timing for two cells (with timing difference) to verify the requirements. 
For active downlink/UL TCI state switching delay, the test cases for MAC-CE based are specified in Rel-17 as:
EN-DC + FR2 + Serving Cell + Joint TCI + not in the active list
EN-DC + FR2 + Serving Cell + UL TCI + PL-RS is not maintained
EN-DC + FR2 + Cell with different PCI + DL TCI + not in the active list
NR SA + FR2 + Serving Cell + Joint TCI + not in the active list
NR SA + FR2 + Serving Cell + UL TCI + PL-RS is not maintained
NR SA + FR2 + Cell with different PCI + DL TCI + not in the active list

In Rel-18, if combined the multi-TRP, the situation is more complexity. To reduce the test burden, we want to not repeat every similar test as Rel-17, but only pick up the difference requirements for the test purpose. 
Whether to cover the tests for both NR and EN-DC, we don’t have strong view. If no test concern from companies, RAN4 can add test cases for both NR and EN-DC.
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
TC-x: NR FR2, inter-cell mDCI + DL TCI + both two are known, RTD<CP
TC-x: NR FR1, inter-cell mDCI + UL TCI + both two are known, RTD>CP
Proposal 3: It is proposed to add test cases as below table:
	Test purpose
	Test cases

	TDCP accuracy test
	· Define test case for TDCP accuracy test

	Interruptions at SRS antenna port switching
	· No new test case. 

	Uplink transmit timing for two cells to support two TA
	· NR SA in FR1
· NR SA in FR2

	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
TC-x: NR FR2, inter-cell mDCI + DL TCI + both two are known, RTD<CP
TC-x: NR FR1, inter-cell mDCI + UL TCI + both two are known, RTD>CP
· If no test concern from companies, RAN4 can add test cases for both NR and EN-DC.


3 Conclusion
In this contribution, we provide our proposals for RRM performance part of Rel-18 MIMO evolution:
Proposal 1: For TDCP, only define amplitude reporting. We prefer option 2 to define test case or the option 1 with the same test condition in option 2.
For channel model, only TDL-A is used in test case. 
SNR = 20dB. 
For the test, define two time periods of UE for low doppler condition and high doppler condition. The estimated index error as max (X – Ideal Bessel value, Y – Ideal Bessel value) can be overserved for T1 and T2.
Proposal 2: For mapping table of TDCP amplitude reporting, we prefer to use the RAN1 points as the middle (but not the center due to non-uniform) of each range as:
	Estimated TDCP value
	Report index

	0.9953≤Estimated TDCP≤1 
	0

	0.99335<Estimated TDCP<0.9953
	1

	…
	…

	0≤Estimated TDCP<0.39645
	15


For mapping table of TDCP phase reporting, the 16 points divided [0 2pi] to 16 segments. the mapping table can use  as the boundary of each range. 
Proposal 3: It is proposed to add test cases as below table:
	Test purpose
	Test cases

	TDCP accuracy test
	· Define test case for TDCP accuracy test

	Interruptions at SRS antenna port switching
	· No new test case. 

	Uplink transmit timing for two cells to support two TA
	· NR SA in FR1
· NR SA in FR2

	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
TC-x: NR FR2, inter-cell mDCI + DL TCI + both two are known, RTD<CP
TC-x: NR FR1, inter-cell mDCI + UL TCI + both two are known, RTD>CP
· If no test concern from companies, RAN4 can add test cases for both NR and EN-DC.
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