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1
Introduction

In current specifications, when Multiflow is configured at the UE, support of STTD on all configured carriers is mandated. In this document, it is argued that the UE may not be configured with Multiflow in a STTD cell..
2
Background
In the current specifications, it is mandatory for the UE to support STTD when configured with a secondary serving HS-DSCH cell even in Multiflow mode as long as MIMO is not configured. Table 10 in [1] specifies this requirement.
Table 10: Application of Tx diversity modes on downlink physical channel types
	Physical channel type
	Open loop mode
	Closed loop mode

	
	TSTD
	STTD
	Mode 1

	P-CCPCH
	–
	X
	–

	SCH
	X
	–
	–

	S-CCPCH
	–
	X
	–

	DPCH
	–
	X
	X

	F-DPCH
	–
	X
	–

	PICH
	–
	X
	–

	MICH
	–
	X
	–

	HS-PDSCH (UE not in MIMO mode and not in MIMO mode with four transmit antennas, UE configured without a secondary serving HS-DSCH cell)
	–
	X
	X

	HS-PDSCH (UE not in MIMO mode and not in MIMO mode with four transmit antennas in this cell, UE configured with a secondary serving HS-DSCH cell) (*1) (*2)
	–
	X
	–

	HS-PDSCH (UE in MIMO mode or in MIMO mode with four transmit antennas in this cell ) (*2)
	–
	–
	–

	HS-SCCH (*1)
	–
	X
	–

	E-AGCH
	–
	X
	–

	E-ROCH
	–
	X
	–

	E-RGCH
	–
	X
	–

	E-HICH
	–
	X
	–

	AICH
	–
	X
	–

	F-TPICH
	–
	X
	–


3
Discussion

STTD was originally intended to be used in flat fading scenarios to provide gains by taking advantage of spatial diversity. However, since R99 there have been several enhancements introduced to HSDPA like MIMO and even TxAA for non-MIMO UEs that provide better performances in comparison. In addition, such enhancements have also demonstrated a level of robustness in scenarios where the orthogonality of the spatial streams is compromised. 
Indeed, the use of STTD was shown to be problematic [2, 3] enough that workarounds were introduced in the MIMO CPICH configuration to allow for better operation of MIMO and to avoid the need to configure STTD in MIMO cells [4]. 
In the case of Multiflow, it has been shown that when the UE has only 2 receive antennas, the use of multiple spatial streams only degrades performance when compared to SIMO operation [5]. Variations of the interference structure would also compromise the orthogonality of the STTD signalling. Therefore, it is considered that STTD should not be used in conjunction with Multiflow.

The requirement that all Rel-11 UEs that are capable of Multiflow should mandatorily support STTD in all the configured carriers is completely unnecessary since it is simply to be a valid configuration and would only result in significant performance degradations. Mandating the unnecessary support of STTD in all carriers would only result in excessive implementation complexity and testing procedures that are simply unnecessary. Therefore, the following is proposed:
Proposal 1: Multiflow shall not be configured in conjunction with STTD.  

Alternatively, it should be possible to allow the UE to signal when the STTD is supported in Multiflow mode or not. Similar signalling options exist today where the UE signals the support of STTD for the common channel sin MIMO mode. Introduction of such signalling can also be considered as a viable alternative.  

Of course, the support of STTD in non-Multiflow mode is considered to be a legacy requirement and would continue to be supported. Therefore, in cells where the P-CPICH is transmitted in diversity mode and cells where STTD is deployed, the Rel-11 UE would continue to support STTD as has been specified since R99 However, that UE may not be configured with Multiflow. 
4
Conclusions

In this document, it is pointed out that the use of STTD in conjunction with Multiflow would result in significant losses. It is proposed that Multiflow is not configured in STTD cells. The UE would continue to support STTD whenever Multiflow is not enabled.
Proposal 1: Multiflow shall not be configured in conjunction with STTD.  
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