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1. Introduction
At RAN1 #46bis, Seoul, Korea, is was agreed that MIMO is a separate feature from Tx diversity ‎[1]. This will have some impact on how the combination of Tx diversity on (F)-DPCH and MIMO will interact.
2. Using transmit diversity on DPCH with MIMO on HS-PDSCH
Currently it is stated that the transmit diversity mode used on HS-PDSCH should be the same as the mode used for (F)-DPCH. See excerpt from 25.211 (subclause 5.3.1) below.
Furthermore, if a DPCH is associated with an HS-PDSCH subframe, the transmit diversity mode used for the HS-PDSCH subframe shall be the same as the transmit diversity mode used for the DPCH associated with this HS-PDSCH subframe. If a F-DPCH is associated with an HS-PDSCH subframe, the transmit diversity mode used for the HS-PDSCH subframe shall be the same as the transmit diversity mode signalled for the F-DPCH associated with this HS-PDSCH subframe.
When introducing MIMO, this may not be as clear anymore since transmit diversity may be used for the (F)-DPCH when MIMO is applied on HS-PDSCH. The possible combinations of transmit diversity (closed loop mode and STTD) on a (F)-DPCH and HS-PDSCH is listed in Table 1 below.
Table 1: Different combinations of transmit diversity and MIMO.
	(F)-DPCH
	HS-PDSCH
	Allowed

	Normal
	Normal
	Yes

	Normal
	STTD/CLM
	No

	Normal
	MIMO
	Yes

	STTD/CLM
	Normal
	No

	STTD
	STTD
	Yes

	CLM
	CLM
	Yes

	STTD
	CLM
	No

	CLM
	STTD
	No

	STTD/CLM
	MIMO
	Yes


For simplicity, we have collected “normal” DPCH operation and fractional DPCH into one DPCH mode. It should however be noted that CLM operation is not possible together with F-DPCH. 

3. Proposed changes to 25.211

In order to clarify the operation of transmit diversity and MIMO we propose to make the appropriate changes in 25.211.  The following is proposed for subclause 5.3.1 of 25.211.

5.3.1 

Downlink transmit diversity

Table 10 summarises the possible application of open and closed loop transmit diversity modes on different downlink physical channel types. Simultaneous use of STTD and closed loop modes on the same physical channel is not allowed. In addition, if Tx diversity is applied on any of the downlink physical channels it shall also be applied on P-CCPCH and SCH. Regarding CPICH transmission in case of transmit diversity, see subclause 5.3.3.1.

With respect to the usage of Tx diversity for DPCH on different radio links within an active set, the following rules apply:

-
Different Tx diversity modes (STTD and closed loop) shall not be used on the radio links within one active set.

-
No Tx diversity on one or more radio links shall not prevent UTRAN to use Tx diversity on other radio links within the same active set.
- 
If STTD is activated on one or several radio links in the active set, the UE shall operate STTD on only those radio links where STTD has been activated. Higher layers inform the UE about the usage of STTD on the individual radio links in the active set.
- 
If closed loop TX diversity is activated on one or several radio links in the active set, the UE shall operate closed loop TX diversity on only those radio links where closed loop TX diversity has been activated. Higher layers inform the UE about the usage of closed loop TX diversity on the individual radio links in the active set.

Furthermore, if a DPCH is associated with an HS-PDSCH subframe, the transmit diversity mode used for the HS-PDSCH subframe shall be the same as the transmit diversity mode used for the DPCH associated with this HS-PDSCH subframe. If a F-DPCH is associated with an HS-PDSCH subframe, the transmit diversity mode used for the HS-PDSCH subframe shall be the same as the transmit diversity mode signalled for the F-DPCH associated with this HS-PDSCH subframe. If the UE is configured in MIMO mode, the associated DPCH or F-DPCH can be in either transmit diversity mode or in no transmit diversity mode. If the DPCH associated with an HS-SCCH subframe is using either open or closed loop transmit diversity on the radio link transmitted from the HS-DSCH serving cell, the HS-SCCH subframe from this cell shall be transmitted using STTD, otherwise no transmit diversity shall be used for this HS-SCCH subframe. If a F-DPCH for which STTD is signalled is associated with an HS-SCCH subframe, the HS-SCCH subframe shall be transmitted using STTD, otherwise no transmit diversity shall be used for this HS-SCCH subframe. The transmit diversity mode on the associated DPCH or F-DPCH may not change during a HS-SCCH and or HS-PDSCH subframe and within the slot prior to the HS-SCCH subframe. This includes any change between no Tx diversity and either open loop or closed loop mode.

If the UE is receiving a DPCH on which transmit diversity is used from a cell, or if the UE is receiving a F-DPCH for which STTD is signalled from a cell, the UE shall assume that the E-AGCH, E-RGCH, and E-HICH from the same cell are transmitted using STTD.

References

[1] R1-063009, LS on status of Rel-7 FDD MIMO, RAN WG1, RAN1 #46bis, Seoul, Korea.







