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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 dependent. 

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

In RAN2#62bis, the following was decided

· Two PUSCH transmission modes 

· PUSCH Mode 1 is the single antenna port mode
· Two difference configurations exist in this mode

· One configuration is Rel-8 PUSCH transmission scheme

· The other configuration supports both contiguous and non-contiguous RA (dynamically configured by PDCCH), Rel-10 OCC/CS mapping table, and dynamic aperiodic SRS triggering (if configured)

· The additional possibility of (de-)configuring the Rel-10 OCC/CS mapping table is FFS

· PUSCH Mode 2 is the multiple antenna port mode

· Two different configurations exist in this mode (if reference DCI format 4 is used):
· Antenna ports  {0,1} are configured for PUSCH      (i.e. PUSCH is using 2TX codebook)
· Antenna ports  {0,1,2,3} are configured for PUSCH (i.e. PUSCH is using 4TX codebook)
· FFS  the details of configuration, i.e,  UE-specific or cell-specific, etc  
· If fallback DCI format 0 is received by the UE

· A single antenna port is used
In our opinion, the antenna switching feature should be handled according to the following principles

· In PUSCH mode 1

· Rel-8 transmission scheme:

· Use antenna selection mode as defined in Rel8/9 in order to preserve backward compatibility with Rel8/9 E-UTRAN

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

· Don’t use Rel8/9 antenna selection scheme, since Rel-10 provides a more comprehensive scheme for channel sounding (SRS) and precoder configuration, including antenna turn off schemes.

· In PUSCH mode 2

· Don’t use Rel8/9 antenna selection scheme, since Rel-10 provides a more comprehensive scheme for channel sounding (SRS) and precoder configuration, including antenna turn off schemes.

By the statement that Rel-10 provides a more comprehensive scheme for channel sounding (SRS) and precoder configuration, we mean that the eNB can configure SRS from both antenna ports so that it can better select the best UL precoder.  
In addition, since it was agreed the SRS and PUCCH transmission mode is configured independent of the PUSCH transmission mode, the interaction between the possible antenna switching feature and the SRS and PUCCH antenna selection would have to be additionally defined. 

The downside of this approach is that in order to use antenna switching, the larger DCI format 4 will need to be used.  However, if this was a concern shared by most companies then the compact scheduling format targeting Rank 1 transmission or the hybrid format as proposed in [15] should be adopted instead of the Rel8 antenna switching scheme.  

The proposal can be implemented with the following text changes in 36.213. 
Note that the meaning of transmission scheme was discussed in [16]. 

-------  START OF PROPOSED TEXT CHANGE  ------------------------------------------------------------------------------
8.7
UE Transmit Antenna Selection

UE transmit antenna selection is configured by higher layers.  
UE transmit antenna selection may only be enabled in UL transmission mode 1 when the UE is configured with transmission scheme 1. In all other cases, UE transmit antenna selection is disabled. 
In transmission mode 1, if UE transmit antenna selection is disabled or not supported by the UE, the UE shall transmit from UE transmission port 0.  In transmission mode 2, the UE transmission port is specified in 5.3.3A [3]. 
If closed-loop UE transmit antenna selection is enabled by higher layers the UE shall perform transmit antenna selection in response to the most recent command received via DCI Format 0 in section 5.3.3.2 [4].

If open-loop UE transmit antenna selection is enabled by higher layers, the transmit antenna to be selected by the UE is not specified.
-------  END OF PROPOSED TEXT CHANGE  ------------------------------------------------------------------------------------
3
Conclusions

This contribution contains the following proposal regarding the Rel8 antenna switching mode

· In PUSCH mode 1

· Rel-8 transmission scheme:

· 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
A corresponding text proposal was given. 

References

[1] 3GPP TR 36.814, “Further Advancements for E-UTRA Physical Layer Aspects”.
[2] R1-103548, “UL transmission modes for MIMO transmissions”, Qualcomm Incorporated

[3] R1-105574, “Details of DCI format 4”, Qualcomm Incorporated
[4] R1-103484, “Further discussion on signaling of UL MIMO”, CATT

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

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

[7] R1-103671, “Further Discussions on UL MIMO signaling requirements
“, Samsung

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

[9] R1-103674, “PMI signaling in DCI format for UL MIMO”, Samsung

[10] R1-103705, “Remaining Issues on UL MIMO Transmission Mode and DCI Format Design”, Texas Instruments

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

[12] R1-103930, “Control Signalling for UL MIMO”, Motorola

[13] R1-103973, “Discussion on Control Signaling for Uplink Transmission Mode”, LG Electronics

[14] R1-104092, “Further discussion of UL transmission modes and DCI format designs”, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
[15] R1-105573, “UL transmission modes for MIMO transmissions”, Qualcomm Incorporated
[16] R1-106364, “UL transmission mode configuration”, Qualcomm Incorporated






PAGE  
2/3

