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1.	Introduction
In this paper, we present our view on the following aspects:
· Issue 3-1-4: TDCP Measurement Report Mapping – amplitude
· Issue 3-1-5: TDCP Measurement Report Mapping - phase
· Issue 3-1-3: Design for the test case of TDCP
2. 	Discussion
Issue 2-1-1: Test metric of TDCP test cases:
Agreements for the test case definition:
· Define the same test case for both 15kHz with FDD and and 30kHz with TDD in the same sub-clause.
· Channel models: TDL-A30
· Doppler: 
· Two TCs with low and high Doppler
· TC1: low (10) for both 15kHz and 30kHz
· TC2: high
· Option 1: high (300)
· Option 2: 100 for 15kHz SCS, and 200 for 30kHz SCS
· BW: 
· 10MHz for FDD and TDD
· SNR:
· Option 1: 20dB for TC1
· Option 2: 10dB or 20dB for TC2
· The distance between two TRSs: 1
· Report index: Bring CR for both options, make decision in the next meting
· Option 1:
· lower Doppler: CDP at X1 is higher than Y1 = [90] %
· high Doppler: CDP at X2 is lower than Y2= [10] % 
· X1, X2, Y1, and Y2 can be different for TDD and FDD
· Option 2:
· [X1, X2] for Y2= FFS

In Fig 1 and Fig 2, CDF curves for 10MHz BW at 20dB SNR are presented for TDD with 30kHz SCS and FDD with 15kHz SCS, respectively, and two schemes for TDCP estimation (non-averaged and averaged over 4 measurement occasions) are included for each. From the simulation results, we observe the following.

Observation 1: The deviation of the distributions of TDCP results increases as the Doppler spread increases. And the deviation can be reduced by averaging TDCP over multiple measurement occasions.
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Figure 1. CDFs of unquantized TDCP reports for instantaneous TDCP and averaged TDCP over 4 samples (10MHz BW TDD with 30kHz at 20dB SNR)
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Figure 2. CDFs of unquantized TDCP reports for instantaneous TDCP and averaged TDCP over 4 samples (10MHz BW FDD with 15kHz at 20dB SNR)

One important aspect that needs to be taken into account in defining UE TDCP amplitude measurement requirements is the non-uniformly quantized TDCP amplitude report mapping table as defined in Table 5.2.1.4.5-1 of TS38.214. In Fig 3 and Fig 4, CDF of TDCP amplitude values are shown based on the quantized report values for the same simulation environment as Fig 1 and Fig 2, respectively.
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Figure 3. CDFs of quantized TDCP reports for instantaneous TDCP and averaged TDCP over 4 samples (10MHz BW TDD with 30kHz at 20dB SNR)
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Figure 4. CDFs of quantized TDCP reports for instantaneous TDCP and averaged TDCP over 4 samples (10MHz BW FDD with 15kHz at 20dB SNR)

Due to the quantization scale factor of sqrt(2) from the highest TDCP value, we do not think the requirements can be defined by setting both edges (i.e. X1 and X2 of Option 2 in the WF of the previous meeting) for each Doppler spread. Note that it is up to UE implementation whether and how many samples to use for TDCP average or filtering to improve TDCP amplitude estimation accuracy. As can be seen from the figures on the right-hand side of Fig 3 and Fig 4, the distribution of the quantized TDCP amplitude values shifts noticeably as Doppler spread increases. And the impact of the shift becomes more pronounced due to quantization impact compared to unquantized TDCP values shown in Fig 1 and Fig 2.

Based on the simulation results, we drew the following conclusions:
1) Considering the use case of TDCP at gNB, .e.g. aid gNB to determine whether/how to adapt the configurations on CSI codebook between Type-I and (e)Type-II, CSI feedback vs. SRS antenna switch, CSI-RS/SRS resource periodicity depending on the channel variation rate, it is recommended to define the requirements for two Doppler spread values under the same SNR setting, one for a low Doppler spread and the other for a high Doppler spread.
2) It is recommended to define the requirements based on the tail of TDCP CDF, i.e. one edge on either lower or higher TDCP or CDF value depending on the given Doppler spread.
3) It is recommended to define TDCP accuracy requirements in such a way that they can incorporate different UE implementations specifically about the number TRS samples to use for TDCP average or filtering.

Proposal 1: TDCP test cases are defined as follows:
· Test configurations:
· 15kHz SCS based FDD and 30kHz SCS based TDD
· TDL-A30 (delay spread = 30ns)
· SNR = 20dB for both FDD and TDD
· Doppler spread: Down select one case between Case H1 and Case H2
· Case L: 10Hz for both FDD and TDD
· Case H1: 300Hz for both FDD and TDD
· Case H2: 100Hz for FDD and 200Hz for TDD
· Requirements:
· For Case L: CDP at X1 is higher than 90%
· For 15kHz SCS based FDD, X1 = 1
· For 30kHz SCS based TDD, X1 = 2
· For Case H1 (if agreed): CDP at X2 is lower than 10%
· For 15kHz SCS based FDD, X2 = 8
· For 30kHz SCS based TDD, X2 = 4
· For Case H2 (if agreed): CDP at X2 is lower than 10%
· For 15kHz SCS based FDD, X2 = 2
· For 30kHz SCS based TDD, X2 = 2

3.	Conclusion
We proposed the following:
Proposal 1: TDCP test cases are defined as follows:
· Test configurations:
· 15kHz SCS based FDD and 30kHz SCS based TDD
· TDL-A30 (delay spread = 30ns)
· SNR = 20dB for both FDD and TDD
· Doppler spread: Down select one case between Case H1 and Case H2
· Case L: 10Hz for both FDD and TDD
· Case H1: 300Hz for both FDD and TDD
· Case H2: 100Hz for FDD and 200Hz for TDD
· Requirements:
· For Case L: CDP at X1 is higher than 90%
· For 15kHz SCS based FDD, X1 = 1
· For 30kHz SCS based TDD, X1 = 2
· For Case H1 (if agreed): CDP at X2 is lower than 10%
· For 15kHz SCS based FDD, X2 = 8
· For 30kHz SCS based TDD, X2 = 4
· For Case H2 (if agreed): CDP at X2 is lower than 10%
· For 15kHz SCS based FDD, X2 = 2
· For 30kHz SCS based TDD, X2 = 2
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