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1
Introduction
A new Rel.14 WI “SRS Carrier Based Switching for LTE” was approved in RAN#71 meeting at March 2016, and the objectives of this WI are shown below [1].
The WI is to specify enhancements for networks operating with CA. The objectives of the WI are:

· 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 [RAN1, RAN2, RAN4]

· Corresponding UE and eNB core requirements [RAN4].
And the potential specification impacts were identified in RAN1#84bis meeting [2].

Potential standards impacts to consider include:

· Configurations for SRS on TDD CCs without PUSCH

· SRS switching indication signaling

· FFS: RRC or L1 or both

· Collision handling

· FFS: Possible new symbol positions for SRS

· Power control for SRS on TDD CCs without PUSCH

· Timing advance for SRS on TDD CCs without PUSCH

· FFS: Which of periodic and/or aperiodic SRS is supported, and corresponding details/enhancements

In this contribution, we discuss the UL signalling transmission aspects, such as the timing advance acquisition and power control.
2
UL transmission on DL-only carrier for SRS switching 
Timing advance acquisition 

One pre-condition for UE to transmit SRS on a DL-only carrier is that UE has valid TA for that carrier. According to current specification, if the DL carrier is configured, the related TA will be assigned to one TA group. In case the carrier does not belong to any TAG of UL carriers, and only SRS is allowed to transmit on DL-only carrier, it is hard for UE to acquire the valid TA, which results UE could not switch to that carrier for SRS transmission. Thus the SRS carrier switching only can apply to the carriers belonging to TA group of UL carriers. In another words, not all DL carriers would benefit the gain of SRS switching. 

To acquire the timing advance, UE could start the random access procedure for the DL-only Scell. Scell PRACH related information is available by Scell adding in current specification. After 2ms to 12ms PRACH preamble transmission, UE could obtain the timing advance by the timing advance command in RAR. Also UE could update the timing advance via reception of the MAC CE info. Introducing random access in DL-only cell, the specification and UE implementation impacts are limited. For the UE not supporting the UL CA, when UE switches to Scell perform random access procedure, the UL transmission in Pcell will be suspended, thus the DL and UL performance on all cells are impacted. But considering UE only need to perform random access procedure one time, the impacts seems acceptable, and the impact could be minimized by eNB triggering UE random access procedure, eNB could avoid the DL and UL data scheduling in the period that UE performs random access.   
Proposal 1: Random access procedure is supported for DL-only carrier for SRS switching.
Power control
As the UE would transmit the SRS in the DL-only carrier and PUSCH in that carrier is not transmitted, how to decide and adjust the SRS transmission power need to be determined. Currently the SRS power control mechanism is based on PUSCH transmission. 
SRS power control formula defined in [3] is showing below,
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 are PUSCH power control related parameters. In case of without PUSCH transmission, new parameter 
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, the new parameter can be configured by higher layer signalling.
Regarding the TPC command for SRS, according to current specification TPC command in DCI format 0/4 and 3/3A are used for PUSCH power control, and TPC command in DCI format 1A/1B/1D/1/2A/2/2B/2C/2D and 3/3A are used for PUCCH power control. For SRS power control, DCI format 0/4 could not be used as without PUSCH transmission in DL-only carrier. For the TPC command in DL grant, with current specification, only TPC command with DAI=1 in Pcell is used for power control, other TPC commands are interpreted as ARO. Thus TPC command in DL grant is not suitable for SRS power control. So the better choice is to use TPC command in DCI format 3/3A for SRS power control, the specification impact is that additional TPC index for DL-only carrier in DCI format 3/3A need to be provided by higher layer.
Proposal 2: Current SRS power control formula needs to update for SRS switching.

3
Conclusion
In this contribution, we discussed the uplink transmission related aspects for SRS switching among DL-only carriers, the timing advance and power control mechanism need to be supported for DL-only carriers. Based on our analysis, the following proposals are made. 
Proposal 1: Random access procedure is supported for DL-only carrier for SRS switching.

Proposal 2: Current SRS power control formula need to update for SRS switching.
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