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Introduction
In [1], it has been agreed that transient period for sounding SRS on different antenna ports is 15 usec. In this paper, the same has been specified in terms of figures to be added to 38.101. 
Discussion
In [2] section 6.3.3.7 the time mask for PUSCH/PUCCH-SRS is specified. In this case, SRS is sounded on the same antenna port as that of PUSCH/PUCCH. 

PUSCH/PUCCH - SRS
[bookmark: _Toc518915402]6.3.3.7	PUSCH-PUCCH and PUSCH-SRS time masks
The PUCCH/PUSCH/SRS time mask defines the observation period between sounding reference symbol (SRS) and an adjacent PUSCH/PUCCH symbol and subsequent UL transmissions. The time masks apply for all types of frame structures and their allowed PUCCH/PUSCH/SRS transmissions unless otherwise stated.
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Figure 6.3.3.7-1: PUCCH/PUSCH/SRS time mask when there is a transmission before or after or both before and after SRS







Proposal 1: The below figure includes the case for SRS antenna switching and for all the transmit CCs in inter-band CA with the CC sounding SRS. 
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Figure 6.3.3.7-1: PUCCH/PUSCH/SRS time mask when there is a transmission before or after or both before and after SRS
Where:
1. X = 10 usec when SRS is sounded on the same antenna as that of PUSCH/PUCCH before and after it
2. X = 15 usec when SRS is sounded on another antenna different from that of the PUSCH/PUCCH before and after it. This transient period of 15 usec applies before and after SRS transmission to all the transmit CCs in inter-band CA with the CC sounding SRS.

Switching time between two SRS symbols that belong to antenna switching resource set
For the case of back to back SRS antenna switching, RAN1 allows for a symbol gap in between as shown in the table below from [3]. Hence no further action is needed for this case. 
Table 6.2.1.2-1: 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



 Switching time between two SRS symbols one belonging antenna switching and the other to a different resource set
SRS switching usage can be of 4 categories as shown below: 
usage       ENUMERATED {beamManagement, codebook, nonCodebook, antennaSwitching}, 

Section 2.2 covers the usage case for ‘antennaSwitching’. For all the other use cases the below figure captures the transient period. 




Proposal 2: For the case when SRS switching usage is other than for antennaSwitching and when SRS is transmitted in consecutive symbols then the below figure captures the transient period. 

[image: ]

Figure 6.3.3.6-5: FR1 Time mask for 15kHz and 30kHz SCS for the case when consecutive SRS switching usage is between antenna switching & other sets 
[bookmark: _GoBack]
 Discussion on Inter-band CA 
Below is the RAN1 agreement in (Chairman Notes Agreement in RAN1 #93) for SRS switching for CA:
Agreements:
· The UE is not expected to be configured to transmit on the same OFDM symbol with an SRS resource and a PUCCH/PUSCH across different CCs in intra-band CA
· Note: no spec change is needed. 
· Parallel SRS and PUCCH/PUSCH transmissions across CCs is supported in inter-band CA. 
· Note: if case parallel SRS and PUCCH/PUSCH is supported, the SRS resource does not belong to a set which is for antenna switching, if the SRS resource set for antenna switching has more than one SRS resource (T < R)
· Supporting of this feature is subject to UE capability which is a separate capability 

 
· RAN1 agreements and specification precludes transmission of SRS with usage antenna switching on a carrier along with any other transmission (PUCCH/PUSCH) on another carrier for inter-band and intra-band scenarios 
· This is dues to the fact that switching physical antennas would impact multiple carrier transmissions (even if they belong to different bands). 
· The switching transition time of 15us would also impact other carriers given that it is considered as a physical switching guard. 
· In case of multiple uplink timing advance groups, MTTD implies that the impact will not be aligned across carriers. 
· For the cases that parallel SRS and PUCCH/PUSCH is supported for inter-band CA, the transient period of an SRS resource that belongs to a set which is for antenna switching, could impact the transmission of PUCCH/PUSCH of other carriers. 

Proposal 3: In case of inter-band CA, UE transmit performance requirements to apply only to the physical channels on each CC which are not affected by the SRS switching on any of the other CCs. 

Conclusion
In this paper, different cases for SRS antenna switching have been considered. Proposals 1,2 and 3 have been made to allow for 15 usec of transient period, which was the previous agreement in RAN4.
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