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1
Introduction

Rel-8 introduced UL switched diversity mode wherein the eNB can configure the UE to transmit from one of two UL antenna ports or configure the UE in an open loop mode where the antenna selection is UE implementation dependent. 

It needs to be decided how to handle this feature in the context of the new Rel-10 UL transmission modes, in particular in conjunction with UL CA. In this contribution, we discuss this aspect.  
2
Discussion

In RAN2#63bis, the following was decided

Alt 2 below is agreed for antenna switching. 

Alt 1:

· […]

Alt 2:

· In PUSCH mode 1

· Rel-8 transmission scheme:

· If this optional feature is supported, use antenna selection scheme as defined in Rel8/9 in order to preserve backward compatibility with Rel8/9 E-UTRAN

· In PUSCH mode 1, Rel-10 transmission scheme: 

· Do not use Rel8/9 antenna selection scheme

· In PUSCH mode 2

· Do not use Rel8/9 antenna selection scheme

Editor of 36.213 to propose a suitable wording to capture the above agreement. 

Note that the above agreement did not cover CA aspects.  
When the UE is configured with UL CA, it could be in principle configured in each CC with or without transmit antenna selection. As it was mentioned earlier in email discussions, this has the following potential complications.  

A UE with transmit antenna selection capability typically has a single transmit chain (baseband+upconversion+PA) and the antenna switching would occur between the transmit chain output and the antenna. For intra band UL carrier aggregation, the UE may employ a single transmit chain for multiple CCs. In this case, the UE would not have capability of independent transmit antenna selection in different CCs although it may have antenna selection capability without CA.  This scenario is depicted in Figure 1 below.  
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Figure 1  Example UE Tx architecture for UL CA

A similar limitation holds for SRS transmissions. An alternating antenna selection pattern is specified in Rel-8 for the SRS transmission. In the case of CA, it is not ensured that the alternating antenna selection pattern is in sync between CCs when SRS transmission opportunities coincide among CCs.  
To solve the above complications, the following solutions could be considered: 
Alternative 1:     

· Preclude enabling transmit antenna selection when the UE is configured with UL CA. 

Alternative 2:     

· The transmit antenna selection refers to PCC only. 

· The antenna selection for PUSCH and SRS on other CCs is UE implementation specific 

Alternative 3:     
· Add additional capability signalling to indicate in which CC configurations and among which group of CCs the UE is capable to perform independent antenna switching

· Define a procedure for the UE how to handle UL grants or SRS configurations that are in conflict with the UE capability (e.g. opposite antenna selection indication in an intra-band CA configuration for which the UE supports only a common antenna selection). 
Note that Rel-10 has not been optimized for UL CA, so a complicated solution such as Alternative 3 is probably more realistic in Rel-11 than in Rel-10.  Therefore, we suggest that either Alternative 1 or 2 should be adopted in Rel-10, with a preference towards alternative 1. 
3
Conclusions

This contribution contains the following proposal regarding the Rel8 antenna switching mode: 
Select one of the following alternatives for UL transmit antenna selection 

Alternative 1:     

· Preclude enabling transmit antenna selection when the UE is configured with UL CA

Alternative 2:     

· The transmit antenna selection refers to PCC only
· The antenna selection for PUSCH and SRS on other CCs is UE implementation specific 

References

[1] 3GPP TR 36.814, “Further Advancements for E-UTRA Physical Layer Aspects”.
[2] R1-103484, “Further discussion on signaling of UL MIMO”, CATT

[3] R1-103598, “PMI signalling for UL MIMO”, ZTE

[4] R1-103599, “UL Transmission Modes and Signalling requirements for LTE-A”, ZTE

[5] R1-103672, “Re-using DCI format0 for UL SU-MIMO retransmission”, Samsung

[6] R1-103893, “Control signalling design for UL MIMO”, Huawei

[7] R1-105573, “UL transmission modes for MIMO transmissions”, Qualcomm Incorporated
[8] R1-110342, “UL transmission mode configuration”, Qualcomm Incorporated
[9] R1-110346, “Antenna switching for UL MIMO”, Qualcomm Incorporated






PAGE  
2/3

_1365850124.vsd
Baseband CC1


Baseband CC2


IFFT


DAC


Lo


PA



