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1. Introduction

RAN1 and RAN4 have discussed the necessity for supporting a “Single Antenna Port Mode” during the last two meetings [1][2][3][4].

Most recently RAN1#58 made the following conclusion regarding the support of a “Single Antenna Port Mode” in LTE-Advanced as a default uplink transmission mode [2]:
Conclusion:

· UL Single Antenna Port Mode is defined for the UEs with multiple transmit antennas.

· In this mode, the UE behavior is same as the UE behavior with single antenna from eNB’s perspective

· Exact UE implementation is left to UE vendors (e.g., PA architecture)

· PUCCH, and/or PUSCH, and/or SRS transmission can be independently configured for single uplink antenna port transmission

· Detail scenarios and operation FFS 

· UL Single Antenna Port Mode is the default operation mode before eNodeB is aware of the UE transmit antenna configuration

RAN4 has also concluded that a multiple PA architecture will be supported in LTE-Advanced, and that such an architecture will include at “Single Antenna Port Mode” for LTE-Advanced UL [4][5].
Sharp therefore recommends that RAN2 specify the signaling required at the MAC and Link Layer to support Antenna Port Mode transitions.
2. Discussion
In [7], the following points were made:

· Smartphones are often handled by a user differently depending on whether the user is making voice calls or data calls, and this difference may result in application dependent antenna gain imbalance.

· Depending on the cell deployment, for typical power amplifiers, current consumption may be reduced by 11% - 57% if a UE can transition from a multiple antenna port mode to single antenna port mode utilizing a single PA.
Although a UE may autonomously switch from multiple to single antenna port mode, the ideal operation is for the eNB to have timely and sufficient information about the UE’s status so that the eNB can properly allocate the appropriate RBs and MCS, and thus avoid an autonomous mode switch. 

In addition, the eNB’s lack of sufficient information about the UE’s status may result in an increase in BLER and/or inefficient scheduling after an autonomously switch due to continued use of an inappropriate RBs and MCS configuration. For example, when the UE autonomously switches from SU-MIMO mode or Transmission Diversity mode to Single Antenna Port Mode, the UE may continue to transmit the same size transport block on the same size of RBs, resulting in an inappropriate MCS level being used. 

The preferred way for sharing the UEs status with the eNB is via higher layer protocols such that the eNB can subsequently configure the appropriate RB and MCS and schedule based on the UEs requirements.  An alternative might be for the UE to inform the eNB of a new transport block size after a switch to autonomous mode. However,  as the eNB must manage the medium access for all users,  it is necessary that the eNB dictate (or ratify) the switch from multiple Antenna Port Mode to Single antenna mode instead of letting UE dictate it, and that this decision should be communicated to the UE either explicitly or implicitly.
This specification of this signaling, and related decisions should be undertaken by RAN2.
3. Conclusion

We have discussed the need for RAN2 to specify the signaling for antenna port mode switching, and recommend that RAN2 take up these activities in light of recent decisions by RAN1 and RAN4. 
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