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Introduction
In RAN#89-e new WI [3], NR RRM further enhancement requirements for REL-17 is agreed. One of the objective of the WI is to specify requirements for SRS antenna port switching. The objective [3] related to SRS antenna port switching is described below for reference.
· SRS antenna port switching [RAN4]
· Specify RRM requirement for SRS antenna port switching, e.g.
· Interruption requirement
· Potential impact on other RRM requirements
 In this contribution we analyze the interruption requirements for SRS antenna port switching. 
Discussion
SRS transmission from UE helps gNB in acquisition of the DL CSI (full channel) at the gNB. When UE has more number of Rx antenna compared to Tx antenna, UE sounds the SRS on all the RX antenna ports using SRS antenna ports switching. This helps gNB knowing full channel w.r.t all the antennas.
As per TS 38.214, SRS antenna switching procedure is described below.
When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set as 'antennaSwitching', the UE may be configured with only one of the following configurations depending on the indicated UE capability supportedSRS-TxPortSwitch ('t1r2' for 1T2R, 't1r1-t1r2' for 1T=1R/1T2R, 't2r4' for 2T4R, 't1r4' for 1T4R, 't1r1-t1r2-t1r4' for 1T=1R/1T2R/1T4R, 't1r4-t2r4' for 1T4R/2T4R, 't1r1-t1r2-t2r2-t2r4' for 1T=1R/1T2R/2T=2R/2T4R, 't1r1-t1r2-t2r2-t1r4-t2r4' for 1T=1R/1T2R/2T=2R/1T4R/2T4R, 't1r1' for 1T=1R, 't2r2' for 2T=2R, 't1r1-t2r2' for 1T=1R/2T=2R, 't4r4' for 4T=4R, or 't1r1-t2r2-t4r4' for 1T=1R/2T=2R/4T=4R):
*************Text skipped****************
The UE is configured with a guard period of Y symbols, in which the UE does not transmit any other signal, in the case the SRS resources of a set are transmitted in the same slot. The guard period is in-between the SRS resources of the set.
From the text highlighted (in yellow) above of the TS 38.214, we can observe that SRS resources in the set may be configured in same slot or different slot. The interruption requirements may be different based on all the SRS resources are transmitted in same slot or different slot.
If SRS resources are transmitted in the same slot, as per the highlighted text UE shall not transmit any other signal during the guard period of Y symbols. The value of Y as per 38.214 is shown in Table 1.
Table 1: The minimum guard period between two SRS resources of an SRS resource set for antenna switching
	

	

	Y [symbol]

	0
	15
	1

	1
	30
	1

	2
	60
	1

	3
	120
	2



As per the time mask requirement described in 38.101-1, transient period for antenna switching between same or different antenna ports, for PUCCH/PUSCH and SRS transmission is shown in figure 1 and 2.  From figure 1 and 2 it can be observed that when there is a PUSCH/PUCCH transmission before or after the SRS transmission, 10 or 15 micro second transition period is required. That means one OFDM symbol before and after the SRS transmission cannot be used for transmission of any other signal such as PUCCH/PUSCH. 
[image: ]
Figure 1: PUCCH/PUSCH/SRS time mask when there is a transmission before or after or both before and after SRS, when sounded on the same antenna
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Figure 2: PUCCH/PUSCH/SRS time mask when there is a transmission before or after or both before and after SRS, when sounded on a different antenna ports
Therefore from above analysis total interruption time due to SRS antenna port switching when all the SRS resources are in same slot is (nrofSymbols+2+Y) OFDM symbols. Where nrofSymbols is the number of SRS symbols in the SRS transmission during SRS antenna switching and Y is the minimum guard period between two SRS resources of an SRS resource set for antenna switching. 
Proposal 1: Interruption time for SRS antenna port switching when the SRS resource transmission in the SRS resource set is in same slot is (nrofSymbols+2+Y) OFDM symbols. Where nrofSymbols is the number of SRS symbols in the SRS transmission during SRS antenna switching and Y is the minimum guard period between two SRS resources of an SRS resource set for antenna switching.
When the SRS resource transmission of a resource set are in different slots, guard period between SRS transmission is not required. Which means only transition period related interruption is needed between PUCCH/PUSCH and SRS. That is 2 OFDM symbols, one before start of SRS transmission and other after the SRS transmission. 
From the above analysis we make following proposal.
Proposal 2: Interruption time due to SRS antenna port switching when the SRS resources in a resource set are not in same slot are (nrofSymbols +2) OFDM symbols. Where nrofSymbols is the number of SRS symbols in the SRS transmission during SRS antenna switching.
1. Conclusion
In this contribution we have discussed SRS antenna port switching requirements for single and multiple SCells and made the following proposals:
Proposal 1: Interruption time for SRS antenna port switching when the SRS resource transmission in the SRS resource set is in same slot is (nrofSymbols+2+Y) OFDM symbols. Where nrofSymbols is the number of SRS symbols in the SRS transmission during SRS antenna switching and Y is the minimum guard period between two SRS resources of an SRS resource set for antenna switching.
Proposal 2: Interruption time due to SRS antenna port switching when the SRS resources in a resource set are not in same slot are (nrofSymbols +2) OFDM symbols. Where nrofSymbols is the number of SRS symbols in the SRS transmission during SRS antenna switching.
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