
3GPP TSG RAN WG1 Meeting #60
R1-100930
San Francisco, CA, Feb. 22th – 26th, 2010
Title:
Feedback for subset of UE antennas
Source:
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

Agenda Item:
7.2.4.1.3
Document for:
Discussion and decision
1. Introduction 
Compared to R8, R10 UL feedback has several new aspects:

· Higher rank – up to 8 Tx in the downlink makes it possible to equip one UE with more Rx and less Tx antennas
· Much more important role played by SRS – results in potential SRS resource shortage
· Optimized towards MU-MIMO.

In [1] (presented in RAN1 #59bis), it is shown how a combination of SRS and PMI may be used; one subset  of antennas is configured to transmit SRS and the others are configured to feed back PMI. This concept is discussed further in this contribution.
2. Antenna dependent feedback
As outlined in the above three bullets, there are at least three aspects that motivate the use of different feedback from different antennas:
· UE antenna asymmetry 

Refer to reference [1].

· Resource limitation 
Transmitting SRS from only a subset of the UE’s antennas could utilise SRS transmission resources more efficiently.
· Flexible feedback accuracy of CSI

No matter whether downlink MIMO is reciprocity-based (SRS, UL/DL transformation, etc) or quantization-based (long term PMI, explicit covariance, etc), antenna dependent feedback could provide more flexible feedback accuracy. For example, the preferred antenna (e.g., with better CQI, covariance of relative spatial-correlated antennas, etc) could be configured to transmit more UL feedback as a balance between overhead and performance.
Therefore, we suggest that  it should be possible to configure the feedback perantenna in R10, and below we analyze the potential standardization influence.
3. Standardization influence of antenna dependent feedback
Feedback could be configured independently for different antennas in respect of at least the following kinds of UL feedback:
· SRS

· PMI

· Covariance or long-term PMI

For SRS or covariance feedback, antenna dependent feedback is easy to be implemented by the UE and the feedback itself would not need to be redefined.
For implicit feedback, antenna dependent feedback may require the UE to perform some different calculations compared to R8, as explained in [1]. 
There are two typical methods to notify the UE about the configured antennas for the feedback - implicit and explicit, which can be further classified as below:

· Implicit configuration
a) Alternate configuration
Alternate feedback from different antennas can save UL resources (such as SRS) and/or achieve higher resolution (such as CSI quantization) with the same overhead.
b) Fixed configuration
UE related antenna configuration could be fixed, for example depending on the asymmetry of the Tx/Rx configuration.
· Explicit configuration
Bit wise configuration (by RRC) of the antennas to be used for feedback can provide the maximum flexibility at the cost of relatively higher overhead. However, as the configuration is not likely to be changed dynamically, the overhead is not likely to be a problem. 

From our point of view, implicit configuration is useful for some already discussed scenarios, and explicit configuration could be used in addition if necessary.

Another issue is how to trigger the configuration of antennas for feedback. Basically, the eNB can trigger/maintain/change the antenna dependent feedback. However, some indications from the UE may be helpful, e.g., the UE’s antenna configuration.
4. Conclusions
We recommend that the UL feedback in R10 should be able to be configured per antenna. 
For the corresponding signaling design, the implicit configuration of the antennas for uplink feedback should be applicable for some scenarios such as asymmetric Tx/Rx antennas and SRS scheduling. Explicit antenna feedback configuration could also be considered.
The eNB can trigger/maintain/change the antenna dependent feedback. However, some indications from the UE may be helpful, e.g., the UE’s antenna configuration; this needs further study.
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�This one doesn’t seem so useful. 





