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1. Introduction

At RAN#54 meeting the work item of UL MIMO with 64QAM was agreed [1], and UE will support UL MIMO mode. Due to sudden changes of channel conditions and interference, there are scenarios where using MIMO transmission could result in detrimental performance. It is then necessary to introduce the (de-)activation of UL MIMO dynamically. This contribution mainly presents some discussion about (de-)activation UL MIMO. 
2. (De-)Activate MIMO
There are two schemes with regard to MIMO fallback, one scheme is (de-)activating MIMO by NodeB through physical layer signaling, and the other one is (de-)configuring MIMO by RNC through higher layer signalling. Compared with (de-)configuration MIMO, it’s more desirable to introduce (de-)activation MIMO operation through physical layer signalling because (de-)activation MIMO by physical layer signalling can maintain the compatibility as CLTD and has several advantages:
1. (De-)Active MIMO through physical layer signalling is much faster and in time than RNC operation, on account of it can dynamically switch in MIMO, CLTD and s single Tx according to the channel condition and interference.
2.  (De-)Active MIMO through physical layer signalling can save the overhead cost than RNC signalling operation.
3. When the channel condition is seriously bad, UE can not obtain the performance if it transmits using MIMO mode. NodeB can (de-)active MIMO dynamically once the channel condition changes suddenly, since NodeB can get the channel condition, but RNC can not do it.
In order to support (de-)activation MIMO mode, the physical layer order signalling should be introduced to denote the MIMO mode: anyone of the reserved order signalling can be used as the MIMO mode as shown in Table 1, UE supports the mode switch in MIMO, CLTD and single Tx.
Table 1: Orders for UE when UL_MIMO_Enabled is TRUE
	Order Type
	Order Mapping
	Activation States 
A= Activate; D = De-activate

	xodt,1, xodt,2, xodt,3
	xord,1
	xord,2
	xord,3
	1
	2
	3

	
	
	
	
	Tx on Antenna 1 and Antenna 2 with Beamforming (Note 1)
	Single Tx on Antenna 1 with no S-DPCCH
	Single Tx on Antenna 2 with no S-DPCCH

	011
	1
	1
	1
	A
	D
	D

	
	0
	0
	1
	D
	A
	D

	
	0
	1
	0
	D
	D
	A

	
	1
	0
	1
	Unused (Reserved)

	
	1
	1
	0
	Unused (Reserved)

	
	0
	0
	0
	Unused (Reserved)

	
	0
	1
	1
	Unused (Reserved)

	
	1
	0
	0
	Unused (Reserved)


Proposal 1: Introduce the (de)-activation of MIMO operation through physical layer order signalling.
3. MIMO and soft handover
When UE is configured in MIMO Enable in SHO, because the non serving NodeB does not know the transmission mode of UE unless detects both E-DPCCH and S-E-DPCCH at all time for correctly receiving and demodulating. However, a MIMO configured UE is scheduled with a very low probability since the serious interference in SHO. Therefore it is desirable that UE does not use MIMO mode or configuration at all time in SHO.
However, it is no problem for CLTD. When UE is configured CLTD Enable and in SHO, the non serving NodeB receives and demodulates using CLTD or single Tx mode naturally, due to the receiver of non serving NodeB is CLTD mode. 
There are two schemes for MIMO fallback in SHO: de-activation MIMO through physical layer order signalling and de-configuration MIMO by RNC through higher layer signalling. Their advantage and disadvantage is as following:

· De-activation MIMO through physical layer order signalling:
Advantage: it is much faster and flexible than higher layer signalling.
Disadvantage: compared with higher layer signalling, it should introduce the extra physical layer order signalling to de-active MIMO mode.
· De-configure MIMO through higher layer signalling:
Advantage: when the active radio link sets up, a higher layer signalling sends at the same time and RNC change the MIMO configure of UE into CLTD through higher layer signalling is done, it’s not necessary to introduce extra physical layer signalling. 
Disadvantage: delay is much longer through higher layer signalling.
The process of de-configuration/activation MIMO:
De-configure/active MIMO operation when UE moves to the edge of the cell and in SHO, where it can only transmit using CLTD and signal Tx mode. Non serving NB receives and demodulates the data using CLTD or single Tx mode. 

Configure/Active MIMO operation when UE moves out of SHO. UE can use MIMO, CLTD and single Tx mode and supports the switch in them.
Proposal 2: De-activate/configure MIMO operation in SHO.
4. Conclusion
In this contribution, we present a way of (de-)activation UL MIMO dynamically through physical layer order signalling and give some discussion about MIMO and soft handover. Two proposals are presented as follows:
Proposal 1: Introduce the (de)-activation of MIMO operation through physical layer order signalling.
Proposal 2: (De)-activate/configure MIMO operation in SHO.
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