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1 Introduction

In RAN1#85 and RAN1#86, SRS transmission from multiple UE antennas was discussed and the following were concluded/agreed.

Conclusion: (RAN1#85)

· Discuss further for the case when UEs have more than one receiving antenna but only one transmitting antenna at one time, how to handle the transmit antenna for SRS
· Note: this may be related to UE capability
Agreements (RAN1#86)
· Support SRS from each of the multiple antennas with carrier switching for periodic and aperiodic SRS
· For 2 antenna cases, supported if UE is capable of UL 2x2 MIMO or 2 antenna switching

· For 4 antenna cases, supported if UE is capable of UL 4x4 MIMO or 4 antenna switching (if introduced)

· Details FFS

The main pending issue is the SRS transmission when a UE can receive from multiple antennas but can simultaneously transmit only from a subset of the antennas. This contribution considers SRS transmission switching among different subsets of antennas through a single A-SRS trigger. 

2  Antenna Switching for SRS Transmissions
It is typical that a number of UE Rx antennas is larger than a number of UL Tx antennas. This presents a problem for relying on SRS for precoding of DL transmissions. In LTE, transmitter antenna selection is supported through the UL DCI format. Also, for a UE with multiple Tx antennas, A-SRS triggering states can capture all practical combination for respective subsets of Tx antennas [1]. The combination of these principles can be extended to A-SRS transmissions with antenna switching. For P-SRS, as there are not triggering states, transmissions from different antennas need to be explicitly configured to occur in different symbols.
A-SRS triggering can include 2 bits mapping to states that include a subset of antennas for successive SRS transmissions. This is functionally the same as the Rel-13 A-SRS triggering from multiple antennas with the difference being that the transmission is in successive symbols instead of in the same symbol as in Rel-13. Considering latency for transmission opportunities and feedback and RF retuning delay, SRS antenna switching is most suitable for use in UpPTS symbols.   

Proposal 1: A UE that can simultaneously receive from R antennas and transmit from T antennas, where T<R, can be implicitly configured to transmit A-SRS from different T antennas in successive UpPTS symbols when a A-SRS triggering state maps to more than T antennas. 

Proposal 2: A UE that can simultaneously receive from R antennas and transmit from T antennas, where T<R, can be explicitly configured to transmit P-SRS from different T antennas in successive UpPTS symbols. 

For example, when R=2 and T=1 and the A-SRS triggering state maps to 2 antennas, the UE transmits SRS from the first antenna in a UpPTS symbol and from the second antenna in the second UpPTS symbol. One issue is whether the A-SRS trigger should also indicate the antenna for the first SRS transmission. Although this can provide more flexibility, it is not generally needed and will either limit the triggering states or require an increase in triggering bits. It is clearly not needed for R=2 and T=1, or for R=4 and T=2, or for R=8 and T=4, etc. For T < R/2, either an A-SRS state mapping to T antennas can be precluded or, if supported, the A-SRS transmission can alternate between the T-tuples of antennas. Also, as Rx antenna ports are not defined, the SRS antenna switching pattern can be left to UE implementation. 

3 Conclusions

This contribution considered switching SRS transmissions from different UE transmitter antennas using a single trigger and proposes the following. 

Proposal 1: A UE that can simultaneously receive from R antennas and transmit from T antennas, where T<R, can be implicitly configured to transmit A-SRS from different T antennas in successive UpPTS symbols when a A-SRS triggering state maps to more than T antennas. 

Proposal 2: A UE that can simultaneously receive from R antennas and transmit from T antennas, where T<R, can be explicitly configured to transmit P-SRS from different T antennas in successive UpPTS symbols. 
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