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1 Introduction
A new WI on SRS carrier based switching was set up in last RAN plenary meeting in [1]. This contribution discusses RAN4 RF issues on this feature.
2 Discussion
SRS switching to and between different TDD UL carriers is beneficial for TDD networks as channel reciprocity can be used. In this section, we first discuss on feasible CA scenarios based on [2], and then switching time of RF components for all possible cases. It is noted that the feasible CA scenarios discussed in this section is only related to RAN4 and constrained by CA configurations specified in RAN4 specification in current stage. More feasible scenarios may be available in RAN4 in later stage.
2.1 Feasible scenarios
So far, for CA scenarios with less UL carriers than DL carriers, only up to 2UL CA scenarios are introduced in RAN4, so we limit the analysis on SRS switching to 1UL and 2UL scenarios in this contribution. According to the supported number of simultaneous UL carriers, two kinds of SRS transmission on the TDD Scells are illustrated in Figure 1 as below:
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Figure 1 SRS transmission on the TDD Scells over time when one (left) and two (right) UL CC(s) is supported
To support SRS switching transmission in TDD band (s) when one UL CC is supported, it requires the UE have the capability to support each TDD carrier transmission. Most CA scenarios shall support each UL transmission, but for some scenarios, TDD carrier transmission is not easy and UE may not support as described in Table 6.2.5-2 in TS 36.101. The corresponding description in TS 36.101 is as below:

[image: image3]
Therefore, in above CA scenarios, SRS transmission may not be supported in some UEs and this capability will be reported by the UE to BS.

To support SRS switching transmission in TDD band (s) when two UL CCs are supported, it requires the UE to have the capability to support simultaneously one Pcell carrier and the other of each (left) TDD carrier transmission. 
TDD intra-band 
TDD intra-band CA has following CA scenarios specified in TS 36.101:
	E-UTRA CA configuration
	Uplink CA configurations

	CA_40D
	CA_40C

	CA_41D
	CA_41C

	CA_42D
	CA_42C

	CA_42E
	CA_42C


Considering intra-band 2UL non-contiguous carrier aggregation is not supported, so intra-band scenario cannot support SRS switching to each TDD carrier if PCC is fixed. 
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Figure 2 Intra-band CA case for SRS switching
TDD+TDD or FDD+TDD inter-band
For TDD+TDD inter-band CA or FDD+TDD inter-band CA, following CA scenarios has been specified in TS 36.101:
	E-UTRA CA configuration
	Uplink CA configurations
	Note

	CA_25A-41C
	CA_41C
	FDD+TDD

	CA_39A-41D
	CA_41C
	TDD+TDD

	
	CA_39A-41A
	

	CA_39C-41C
	CA_39C
	TDD+TDD

	
	CA_41C
	

	
	CA_39A-41A
	


From the UL CA configurations in above table in TS 36.101, it can be also observed that not all 2UL cases are default to be supported. SRS switching should consider the supported UL CA configurations.
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Figure 3 Inter-band CA case for SRS switching
Therefore, both 1UL and 2UL SRS switching need to consider UE capability to whether supporting SRS transmission on TDD carrier. This capability is already included in the CA related signalling so no extra signalling is needed.
2.2 Switching time (Transit period)
Existing ON/OFF time mask specified in TS 36.101 only considers the power ramp down/up period when the transmitter turn on or turn off and reach a stable power. Some ON/OFF time mask related to SRS is reproduced as below:
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Figure 6.3.4.4-1: PUCCH/PUSCH/SRS time mask when there is a transmission before SRS but not after
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Figure 6.3.4.4-2: PUCCH/PUSCH/SRS time mask when there is transmission before and after SRS
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Figure 6.3.4.4-3: PUCCH/PUSCH/SRS time mask when there is a transmission after SRS but not before
But for SRS switching transmission, RF retuning is also needed to be considered. For intra-band switching, RF retuning time within maximum 80MHz of bandwidth class E can reuse eMTC retuning time which is 2 symbols in [3]. Shorter retuning time e.g. 1 symbol is also feasible in current technology. For inter-band switching, because the PLL may also from OFF to On status, same time slot as intra-band retuning can be also assumed for PLL. RF retuning time is also discussed in RRM contribution [4].
Power ramp and PLL retuning can be going on in parallel. Therefore, fast switching time between different SRS carriers could be assumed to be 2 symbols. LS can be sent to RAN1 to inform this value to help RAN1 evaluations and designs.
3 Conclusion

Based on above analysis, it is observed and proposed that:
· Both 1UL and 2UL SRS switching need to consider UE capability to whether supporting SRS transmission on TDD carrier. This capability is already included in the CA related signalling so no extra signalling is needed.

· Fast switching time between different SRS carriers could be assumed to be 2 symbols. LS can be sent to RAN1 to inform this value to help RAN1 evaluations and designs.
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A terminal which supports CA, for each supported CA configuration, shall support Pcell transmissions in each of the aggregated Component Carriers unless indicated otherwise in clause 5.6A.1.
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Table 6.2.5-2: ΔTIB,c (two bands)


Inter-band CA Configuration�
E-UTRA Band�
ΔTIB,c [dB]�
�
CA_1A-41A8�
1�
0.5�
�
�
41�
0.5�
�
CA_1A-41C8�
1�
0.5�
�
�
41�
0.5�
�
CA_25A-41A8�
25�
0.5�
�
�
41�
0.5�
�
CA_25A-41C8�
25�
0.5�
�
�
41�
0.5�
�
CA_25A-41D8�
25�
0.5�
�
�
41�
0.5�
�
NOTE 8:	Only applicable for UE supporting inter-band carrier aggregation with the uplink active in the FDD band.�
�
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