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1. Introduction
In RAN#71 a new work item (WI) named SRS Carrier Based Switching for LTE [1] was introduced. The objective of this WI is to support SRS transmission in CC with no PUSCH transmission. In RAN1#86, the following agreements were made:

Agreements:
· 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

 In this contribution we present our views on support of SRS switching with multiple transmit antennas.

2. Antenna Switching, MIMO and possible configurations
The main objective of SRS switching is to support sounding the channel to allow the eNB to perform downlink scheduling. In order to do so, it is desirable that the UE transmits SRS from all the antennas used for reception. Otherwise, only partial CSI can be obtained from SRS switching.
In current LTE, different UEs may have different MIMO capability regarding DL and UL transmissions. For example, some UE may support 2DL-1UL transmission, and other UEs 4DL-4UL. On top of that, some UEs may support Tx antenna switching (i.e., for the cases where the number of DL layers is larger than the number of UL layers, the UE supports transmission from multiple antennas, but not simultaneously). Unfortunately, under the current MIMO/switching capability, it is not possible to enable sounding all the DL antennas.
In Table 1 we show different combinations of UL and DL capabilities, and the possibilities to sound all the DL antennas with SRS transmission. As it can be observed, for the 4DL case the only way to sound the 4 antennas is by having a UE that supports 4 UL AP.






Table 1 Different combinations for different DL and UL capabilities, and whether sounding of all the DL antennas is possible
	
	1 UL
	2 UL
	4 UL

	2 DL
	Supported if antenna selection capability
	Supported (MIMO)
	N/A

	4 DL
	Not supported (can only sound 2 antennas with antenna selection)
	Not supported (can only sound 2 antennas with MIMO)
	Supported (MIMO)

	>4DL
	Not supported (can only sound 2 antennas with antenna selection)
	Not supported (can only sound 2 antennas with MIMO)
	Not supported (can only sound 4 antennas with MIMO)



For the 4DL or >4DL case, the following could be considered to enable support of sounding all the DL antenna ports
· Introduce Tx antenna switching for more than 2Tx antennas: This would enable transmitting SRS from one antenna at a time. It may not be practical in some SRS switching scenarios, where the overhead of switching antennas + carriers may be too large.
· Introduce simultaneous Tx antenna switching + MIMO operation: For the case where a UE supports 2x2 UL MIMO and has 4Rx antennas, the use of antenna switching would incur in unnecessary overhead, since the UE would only sound one antenna at a time. Combining switching with MIMO would allow to sound two antennas at a time (e.g. sound antennas 0/1 in a first subframe, and antennas 2/3 in a second subframe).
These enhancements can be introduced in a separate work item for general SRS operation.
Observation: The feasibility of sounding all the DL antennas depends on the UE capability. Under the current specification, only the following cases allow for sounding of all the DL antennas
· For 2DL UEs: MIMO-capable UEs (2x2) or UE with antenna selection capability.
· For 4DL UEs: MIMO-capable UEs (4x4)
Further enhancements to SRS transmission for DL reciprocity can be introduced for general SRS operation.
[bookmark: _GoBack]Proposal: The introduction of antenna switching for 4tx, if introduced, should be applicable to all SRS transmissions (not only for carrier-based switching). This is outside the scope of this WID.

3. Summary
Observation: The feasibility of sounding all the DL antennas depends on the UE capability. Under the current specification, only the following cases allow for sounding of all the DL antennas
· For 2DL UEs: MIMO-capable UEs (2x2) or UE with antenna selection capability.
· For 4DL UEs: MIMO-capable UEs (4x4)
Further enhancements to SRS transmission for DL reciprocity can be introduced for general SRS operation.
Proposal: The introduction of antenna switching for 4tx, if introduced, should be applicable to all SRS transmissions (not only for carrier-based switching). This is outside the scope of this WID.
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