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I. Summary

This contribution identifies three physical layer parameters configured by the RRC layer that need to be appropriately reinterpreted for enabling antenna selection. All the three parameters are related to the UL SRS, which was agreed to be used for antenna selection training in 3GPP RAN1#49bis. The contribution discusses the possible options, and our preferences. It also shows that no new parameters are needed to enable antenna selection, and that the existing table of parameters is sufficient for benefiting from antenna selection. 
II. Introduction

Based on the terminology used in the table of physical layer parameters to be configured by the RRC [1], the following three issues on the use of SRS need to be finalized for AS:

1. Periodicity: 

Description: This parameter provides information about the period of SRS transmission from the UE. 
Options for AS: Two options are possible for an antenna-selection capable UE since the SRS needs to be transmitted from two antennas: 
· Option 1: Configurable for both antennas, i.e., the number of times one antenna transmits SRS (e.g., selected antenna) need not be the same as the number of times the other antenna transmits (e.g., unselected antenna) SRS [2]
· Option 2: Alternate between the two antennas 
Our preference: We prefer option 1 since it helps reduce the number of times the SRS is transmitted and is also beneficial when the average antenna gains are asymmetric. 
A simple way of ensuring this is to signaling based on relative antenna indices instead of absolute antenna indices. For example, antenna 0 always refers to the thus far selected antenna, and antenna 1 refers to the other (unselected) antenna. The RRC signaling configures how much more often antenna 0 transmits the SRS compared to antenna 1. Selected antenna means the antenna that is (or that was last) transmitting the data and/or control signal and unselected is transmitting only the SRS signal. As shown in Figure 1, for every four SRS transmissions (shown in green), one is from the unselected antenna.  As illustrated, the counting of the SRS transmission continues even when the selected antenna is switched.
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Figure 1: Configuration transmission of SRS from the 2 UE antennas
2. Duration:

Description: Current assumption about this parameter is that it indicates either a one-shot transmission or an infinite periodic transmission of the SRS, which is terminated by the eNodeB subsequently. 

Options: For one-shot transmission duration, two possibilities exist for an antenna-selection capable UE:

· Option 1: Make the UE transmit SRS from both antennas

· Option 2: Make the UE transmit SRS from only one of the antennas

Our preference: While two one-shot transmission commands can be used to make the UE transmit from both its antennas, this is expensive given that RRC signaling is used for this purpose. We, therefore, prefer option 1.  This implies that upon reception of the single-shot parameter, the UE would transmit the SRS first on the selected antenna to be followed by the unselected antenna on a pre-defined subframe number. 
3. Frequency-hopping information: 
Description: This parameter provides information about how the SRS frequency-hops. 
An antenna-selection capable UE would need to frequency hop the SRS while transmitting from the two antennas. Therefore, it is logical for it to sound different subbands with different antennas, e.g., alternatively, depending on the periodicity parameter configuration. 
For an antenna-selection capable UE, Figure 2 shows an example of the frequency hopping bands between the two antennas with the selected antenna transmitting the SRS twice and the unselected (deep blue color) transmitting once in every three transmissions.      
.  
There are two options, namely:

· Option 1: Unselected antenna SRS transmission is part of the frequency hopping sequence

· Option 2: Unselected antenna SRS transmission is duplicated 

Our preference: Option 1 is preferred because the unselected antenna transmission is part of the hopping sequence.  An alternative, shown in Option 2, is suitable for cases in which it is important that both the UE antenna sound specified subband(s). 
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Figure 2: Example of frequency-hopped SRS sounding for antenna selection with low AS overhead transmissions
III. Conclusion and Way Forward
To conclude, we propose that RAN1 agree on the following details on the use of SRS for transmit antenna selection: 
1. Periodicity: Configurable for both antennas. Indexing of the antennas is relative (0 = selected antenna, 1 = unselected antenna). 
2. Duration: Make the UE transmit SRS from both antennas for one-shot transmission with a predefined subframe number between the transmissions
3. Frequency-hopping information: Alternate transmission of the frequency-hopped SRS between the two antennas, and in accordance with periodicity configuration. 
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