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1 Introduction
This contribution provides consideration on candidate values for SRS carrier switching.
2 Discussion

SRS carrier switching was discussed in last RAN4 meeting, and in order to meet the ASN.1 timeline, the following candidate values for SRS switching inherited from LTE were provided to facilitate the RAN2 signalling design:


Intra-band CA: 0us, 30us, 100us, 140us and 200us


Inter-band CA: 0us, 30us, 100us, 200us, 300us, 500us and 900us
However, it was agreed in RAN4 that the candidate values should be further reduced or revised taken into consideration of the performance loss. 

It is noted that the candidate values for SRS carrier switching are derived from LTE, which are specific for 15kHz SCS and for sub-6GHz. Since NR includes different SCS for both FR1 and FR2, the performance loss should be evaluated for all possible scenarios. Table 1 shows the symbols covered by switching time for different SCS.

Table 1 Symbols covered by switching time

	　
	Intra-Band switching time
	Inter-Band switching time

	　
	0us
	30us
	100us
	140us
	200us
	0us
	30us
	100us
	200us
	300us
	500us
	900us

	30kHz SCS

symbols covered by switching time
	0
	0.84
	2.8
	3.92
	5.6
	0
	0.84
	2.8
	5.6
	8.4
	14
	25.2

	120kHz SCS

symbols covered by switching time
	0
	3.36
	11.2
	15.68
	22.4
	0
	3.36
	11.2
	22.4
	33.6
	56
	100.8


In case of SRS switching, at least 2x+y us transmission duration on the switch-from CC cannot be used when assuming x us SRS switching time and y us SRS transmission time. The larger SRS switching time, the longer null transmission duration on switch-from CC. In practice, the switch-from CC is highly probably the PCC whose every U subframe is expected to be available for HARQ ACK and CSI feedback. When the number of unavailable symbols caused by SRS-switching is larger than 14, one entire PCC subframe is dropped.
Potential contents on the U subframe of PCC includes UCI with HARQ-ACK for DL transmission and periodic CSI. If some U subframe of PCC is unavailable, HARQ ACK feedback is deferred which could have negative impact on DL throughput. Similarly, negative impact on the accuracy of CSI feedback.
From network perspective, too long SRS switching time means less performance gain. A threshold would be adopted by gNB in the implementation. For the values exceeding the threshold, even the UE can report the SRS switching capability, gNB would not let the UE do SRS carrier switching. In our view, the acceptable threshold should not be larger than 200us for FR1 and 100us for FR2. Therefore, the proposed values are:
For FR1 SRS carrier switching:


Intra-band CA: 0us, 30us, 100us, 140us, 200us


Inter-band CA: 0us, 30us, 100us, [140us], 200us 

For FR2 SRS carrier switching:


Intra-band CA: 0us, 30us, 100us


Inter-band CA: 0us, 30us, 100us

3 Conclusion

SRS carrier switching is a UE capability which will be reported to gNB. If the switching time is larger than the expected value of the gNB, the feature will not be scheduled. Thus we propose only the meaningful value should be listed as candidate values. 

Proposal 1 SRS switching time should be differentiated for FR1 and FR2.
Proposal 2 SRS switching time should not exceed 200us for FR1 and 100us for FR2.
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