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Introduction
[bookmark: OLE_LINK10]In RAN#71, a new WI was agreed [1] and the main objective is to specify necessary enhancement for networks operating with CA to support SRS switching to and between TDD component carrier(s), where the component carriers available for SRS transmission correspond to the component carriers available for carrier aggregation of PDSCH, while the UE has fewer component carriers available for carrier aggregation of PUSCH. 
In this contribution we discuss potential implication to RF design at UE and performance impact in UL/DL.
Discussion  
Before we discuss the potential mechanisms of SRS switching to/from TDD component carriers for the UE which has capability of aggregating fewer component carriers for PUSCH than PDSCH, it is necessary to analyze the RF architecture at UE and potential impact to UL/DL transmissions. In general, while more component carriers either intra-band or inter-band can be aggregated for PDSCH transmission but only few (e.g. up to 2) component carriers can be aggregated for PUSCH/PUCCH transmission. This will lead to varieties of RF architecture designs at UE. Supporting SRS switching to and between component carrier/s certainly will impact the RF architecture design at UE, and certain design will also have impact on tuning/retuning time for switching carrier frequencies. On top of that, the time required for tuning/retuning maybe different in case of intra-band or inter-band component carrier switching. To understand the underlying details of impact to RF architecture design and necessary tuning/retuning time it is better to ask RAN4 experts their views, thus we propose to send LS to RAN4 asking their opinion.
After we know the required time for tuning/retuning of RF circuitry, we can consider SRS switching mechanism/s with least RAN1 specification impact. We also need to consider complexity and UL/DL performance impact as the UE may not be able to send or receive in some UL or DL subframe/s. 
Figure 1 shows an example of 5 DL CCs and 2 UL CCs, and SRS transmission is switched from CC2 to CC4. It is also worth noting that since the UE is capable of 2 CCs in UL, PUSCH may also be switched to CC4. 


Fig. 1, Example of SRS switching from CC2 to CC4

In the figures 2 – 4, we briefly analyse the impact of RF tuning time to PDSCH reception and PUSCH transmission at UE. Figure 2 shows an example of RF tuning period spanning subframe 0 and special subframe, in this case PDSCH reception in subframe 0 and DwPTS will be impacted.


Fig. 2, SRS transmission in special subframe

Figure 3 shows an example of RF tuning period within special subframe, in this case PDSCH reception in DwPTS will be impacted.


Fig. 3, SRS transmission in special subframe

Figure 4 shows an example where RF tuning period within UL subframe, PUSCH transmission in CC2 and/or CC4 will be impacted.


Fig. 4, SRS transmission in UL subframe

Conclusions
In this contribution, we discussed potential RF issues at UE, its impact on PDSCH/PUSCH transmission and propose to send LS to RAN4 asking their opinion on required RF tuning/retuning and interruption time for carrier switching.
 
References
[1]. RP-160676, “New WI proposal: SRS Carrier Based Switching for LTE”, Huawei, HiSilicon, RAN#71, Gothenburg, Sweden, 7th - 10th March 2016

oleObject2.bin
�

Special Subframe


UL Subframe


DL Subframe


DL Subframe


DL Subframe


CC4


CC4 SRS transmission


RF Tuning time


UpPTS



image3.emf
DL Subframe

CC4

CC4 

SRS 

transm

ission

Special 

Subframe

UL Subframe DL Subframe DL Subframe

RF 

Tuning 

time

UpPTS


oleObject3.bin
�

Special Subframe


UL Subframe


DL Subframe


DL Subframe


DL Subframe


CC4


CC4 SRS transmission


RF Tuning time


UpPTS



image4.emf
DL Subframe

CC4

CC4 

SRS 

transm

ission

Special 

Subframe

UL Subframe DL Subframe DL Subframe

RF 

Tuning 

time

SRS


oleObject4.bin
�

Special Subframe


UL Subframe


DL Subframe


DL Subframe


DL Subframe


CC4


CC4 SRS transmission


RF Tuning time


SRS



image1.emf
CC1 CC2 CC3 CC4 CC5

CC1 CC2

DL

UL

SRS 

Switching


oleObject1.bin
�

CC1


CC2


CC3


CC4


CC5


CC1


CC2


DL


UL


SRS Switching



image2.emf
DL Subframe

CC4

CC4 

SRS 

transm

ission

Special 

Subframe

UL Subframe DL Subframe DL Subframe

RF 

Tuning 

time

UpPTS


