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1. Introduction
The LS from RAN1 [1] needs RAN4 to confirm the coherence between PUSCH and 8-ports SRS, i.e., whether the UE can maintain the phase and power error requirements (defined in RAN4 specification). In this contribution, some discussions and viewpoints on these questions are provided. 
2. Discussion
In RAN 4 specification, the maximum allowable difference of relative phase and power error in a given slot compared to those measured at last SRS transmitted with specified 20ms time window is given in Table 2-1, where relative phase error and difference of relative phase error are defined as follows.
-	Relative phase error: refers to the phase difference between signals at different antenna ports, which should be ideally 0. It should be understood as for a slot i.e. (slot) relative phase. It is calculated based on DMRS symbols of that slot or on SRS symbols.
-	Difference of relative phase error: refers to the difference between the relative phase error determined per slot and the relative phase error determined based on the SRS transmitted.
Table 2-1 Maximum allowable difference of relative phase and power errors in a given slot compared to those measured at last SRS transmitted
	Difference of relative phase error
	Difference of relative power error
	Time window

	40 degrees
	4 dB
	20 msec



Observation 1: In existing RAN4 specification, we have a consideration that the relative phase error is small between signals at different antenna ports, which should be ideally 0. This is a premise for the coherence among all the ports.
Observation 2: For the coherence, we require that the difference of relative phase and power errors in a given slot compared to those measured at last SRS transmitted should not exceed the threshold in Table 2-1, and the premise is Observation 1.
For the PUSCH transmission scenario as shown in the LS, the coherence between different ports is judged through the difference of relative phase and power errors, which means and , where the time interval between slot 0 and slot n is within 20 msec. Based on the requirements above, we discuss the questions in the LS from RAN1, where 8-port SRS is transmitted on two consecutive OFDM symbols, and two SRS symbol dropping cases are provided in Figure 1 and Figure 2, respectively [1]. 
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Figure 1 PUSCH transmission following 2 partial SRS dropping in different slots
[image: ]
Figure 2 PUSCH transmission following partial SRS dropping in one slot configured with SRS repetition

	Question 1: For a coherent 8Tx PUSCH transmission, can a UE meet the relative phase and power error requirements (defined in RAN 4 specifications) among the 8 SRS ports between the last SRS transmission and the PUSCH transmission over the defined time window, when the SRS is configured with or without TDM and no SRS symbol is dropped? 


Discussion: Meeting the relative phase and power error requirements among the 8 SRS ports means that the difference of phase and power error between any two ports should not exceed 40 degrees or 4dB. Since 8-port SRS are transmitted on two consecutive OFDM symbols, the phase and power consistency can be guaranteed. Existing requirements can still apply to 8-ports case as long as 8-port coherence is supported by the UE.

	Question 2: For a coherent 8Tx PUSCH transmission, can a UE meet the relative phase and power error requirements (defined in RAN 4 specifications) among the 8 SRS ports between the last SRS transmission and the PUSCH transmission over the defined time window, when the SRS is configured with TDM and part of the SRS symbols is dropped, for example as shown in Figure 1 and Figure 2?


Discussion: The phase of port 1 in the first SRS symbol and the phase of port 2 in the second SRS symbol, respectively, are shown in Figure 3. When dropping happens, the relative phase error requirements change from  to . The relative power error requirement is same. Usually, we think  is small and ideally equals to 0 as shown in RAN4 specification. However, when dropping happens, the 8 SRS ports are divided into two separate slots. We need to further check the relative phase and power error between any two ports from different slots. If the phase and power consistency between the two SRS transmission occasions can be guaranteed, it is available for the UE to meet the relative phase and power error requirements among the 8 ports.
[image: ]
[bookmark: _GoBack]Figure 3 The illustration of the phase of port 1 in the first SRS symbol and the phase of port 2 in the second SRS symbol, respectively
Similarly, for the case in Figure 2, if the phase and power consistency between the the first SRS symbol and the second SRS symbol can be guaranteed, it is available for the UE to meet the relative phase and power error requirements among the 8 ports.

	Question 3: What are the conditions a UE has to satisfy to meet the relative phase and power error requirements among the 8 SRS ports between the last SRS transmission and the PUSCH transmission over the defined time window, in the scenario as described in questions 1 and 2?


Discussion: The point is to guarantee the phase and power consistency between the two SRS transmission occasions. First, any operations that disrupt the transmission continuity are not permitted at least, such as UL/DL transmission switching. Second, the time interval between the two SRS transmission occasions should not be too long and should be limited considering the risk of phase shifting. The length of the time interval required needs further discussion.
Observation 3: For Question 3, first, any operations that disrupt the transmission continuity are not permitted at least, such as UL/DL transmission switching. Second, the time interval between the two SRS transmission occasions should not be too long and need to be limited considering the risk of phase shifting. The length of the time interval required needs further discussion.
Proposal 1: Further discuss the length of the time interval required between the two SRS transmission occasions for the UE to meet the relative phase and power error requirements among the 8 SRS ports between the last SRS transmission and the PUSCH transmission over the defined time window.

	Question 4: For the scenarios as described in question 2, if a UE cannot meet the relative phase and power error requirements among the 8 SRS ports, can UE meet the relative phase and power error requirements among a subset of SRS ports, such as among {1000, 1001, 1004, 1005} or among {1002, 1003, 1006, 1007}?


Discussion: The subset of SRS ports {1000, 1001, 1004, 1005} or {1002, 1003, 1006, 1007} is transmitted on the same OFDM symbol. For the dropping cases in Question 2, if the coherence among all the 8 ports is not required, it is available to satisfy the coherence of each subset separately.
3. Conclusion
The following observation and proposal are given:
Observation 1: In existing RAN4 specification, we have a consideration that the relative phase error is small between signals at different antenna ports, which should be ideally 0. This is a premise for the coherence among all the ports.
Observation 2: For the coherence, we require that the difference of relative phase and power errors in a given slot compared to those measured at last SRS transmitted should not exceed the threshold in Table 2-1, and the premise is Observation 1.
Observation 3: For Question 3, first, any operations that disrupt the transmission continuity are not permitted at least, such as UL/DL transmission switching. Second, the time interval between the two SRS transmission occasions should not be too long and need to be limited considering the risk of phase shifting. The length of the time interval required needs further discussion.
Proposal 1: Further discuss the length of the time interval required between the two SRS transmission occasions for the UE to meet the relative phase and power error requirements among the 8 SRS ports between the last SRS transmission and the PUSCH transmission over the defined time window.
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