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1. Introduction

At RAN1#65 meeting, simulations and discussions were given with regard to Antenna Selection (AS) [1]-[3]. In last meeting, it comes to the following agreements:

· Antenna selection is supported, but not within the codebook
The indication information in AS mode may be named as Antenna Selection Control Indication (ACI). This document presents some discussions on the CLTD operation scheme and ACI timing scheme.
2. CLTD operation scheme in AS mode
In Figure 1[5], the UE is operating in AS mode. The DPCCH, DPDCH, E-DPCCH, E-DPDCH and HS-DPCCH are transmitted on one physical antenna and S-DPCCH on the other. S-DPCCH is transmitted in gating according to a certain cycle. The Node B determines the pre-coding weight for AS mode in order to select the better physical antenna to transmit the data. The ACI can be transmitted as like PCI on F-PCICH, which can have the same structure as CLTD mode. The codebook of AS mode is two so only one symbol is needed. 
In [3], UE current consumption impact is analyzed for CLTD. The PA at the antenna port for S-DPCCH transmission is always working in inefficient state when AS mode is activated. But for the proposed configuration, S-DPCCH is transmitted in gating according to a certain cycle, which means S-DPCCH is transmitted for a period time and turned off for the rest of time when AS mode is activated. There is current consumption only in the transmission and no current consumption in the gap time. The current consumption is reduced for average time since the transmission of S-DPCCH is discontinuous. The gating is flexible if its parameters are set by higher layers including: the interval of sending pilots on S-DPCCH and the time length of holding on sending pilots at a time. Moreover, PCI is not required to be transmitted all the time when the S-DPCCH is transmitted in gating, and the UE doesn’t need to monitor the F-PCICH all the time.
Benefits / Disadvantages:

· Benefits: It could reduce the uplink interference and save UE energy consumption, when S-DPCCH is transmitted in gating. In this scheme AS mode could be as a normal existence, and the UE can quickly and easily switch between BF mode and AS mode.
· Disadvantages: The AS codebook that is transmitted on F-PCICH may be error. The accuracy of ACI in this scheme may be worse than AS configuration mode which may be activated by HS-SCCH Order. However, UE may obtain correct ACI information in the next ACI update timing.
Proposal 1: S-DPCCH is transmitted in gating when AS mode is activated.

Proposal 2: ACI could be transmitted as like PCI on F-PCICH when AS mode is activated
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Figure 1: Antenna Selection Mode on UL CLTD
3. ACI timing scheme 
Channel timing is very important to transmit ACI information timely and accurately in order to ensure system performance [4]. This section discusses the downlink ACI timing scheme based on Section 2.
The ACI timing design could be mainly considered from the following aspects:
· How the ACI information is transmitted in F-PCICH?
· The update rate of ACI information.
· When the NodeB/UE transmits/receives the ACI information?
Proposal 3: The one-bit ACI information could be transmitted in the two consecutive F-PCICH slots.
Proposal 4: The update rate of ACI information could be controlled by the UTRAN.
Proposal 5: 
Considering Proposal 2-4, the timing scheme is proposed as follow:
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where i is the F-PCICH slot index varying from 0 to 14, ACI_Update_cycle indicates the ACI update rate, and NOFF1is the PCI offset bit in one F-PCICH slot.

In Figure 2a or 2b, UE_SDPCCH_DTX_cycle indicates uplink S-DPCCH burst pattern length. UE_SDPCCH_burst determines the uplink S-DPCCH burst length, when UE_SDPCCH_DTX_cycle is applied.
when NOFF1 is 0 or 2, this ACI timing process is shown in Figure 2a.If the F-PCICH slot index is to meet formula 4-1, the Node B could start to transmit ACI information from this slot to the next consecutive slot; if the F-PCICH slot index is not to meet formula 4-1, the Node B could not transmit PCI information in this slot. 
when NOFF1 is larger than 2, this ACI timing process is shown in Figure 2b.If the F-PCICH slot index is to meet formula 4-2, the Node B could start to transmit ACI information from this slot to the next consecutive slot; if the F-PCICH slot index is not to meet formula 4-2, the Node B could not transmit ACI information in this slot.
Proposal 6: The ACI update rate could be multiples of 2ms TTI.
As Proposal 5 and Proposal 6, in this timing scheme, the AS pre-coding weight adjustment of each E-DCH is done at the E-DCH subframe border. Benefits: it facilitates the introduction of uplink MIMO. The scheme could guarantee that a 2ms TTI E-DCH is weighted by the same precoding matrix, since UL MIMO operation needs complete 2ms TTI data to decide the switching between single-stream block and dual-stream block. 
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Figure 2a: The ACI timing with PCI offset NOFF1 of 0 or 2, when the ACI information is in two symbols in the two slots, the ACI update rate is 3 slots, the UE_SDPCCH_DTX_cycle is 3 slots, and UE_SDPCCH_burst is 1 slot.
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Figure 2b: The ACI timing with PCI offset NOFF1 larger than 2, when the ACI information is in two symbols in the two slots, the ACI update rate is 3 slots, the UE_SDPCCH_DTX_cycle is 3 slots, and UE_SDPCCH_burst is 1 slot.
4. Conclusion
In this document we discussed on CLTD operation scheme and ACI timing scheme. In this scheme, it could reduce the uplink interference and save UE energy consumption when S-DPCCH is transmitted in gating. It facilitate to the introduction of uplink MIMO as this ACI timing scheme. In summary, we propose: 
Proposal 1: S-DPCCH is transmitted in gating when AS mode is activated.

Proposal 2: ACI could be transmitted as like PCI on F-PCICH when AS mode is activated
Proposal 3: The one-bit ACI information could be transmitted in the two consecutive F-PCICH slots.
Proposal 4: The update rate of ACI information could be controlled by the UTRAN.
Proposal 5: The F-PCICH slot index, in which the Node B starts to transmit ACI, should satisfy
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Proposal 6: The ACI update rate could be multiples of 2ms TTI.
5. Text Proposal
TS25.214
****************************************** TEXT START******************************************
10.X
Downlink PCI/ACI transmission
The Node B in the active set shall generate indications to control the pre-coding weights in uplink and send them in the PCI field of the downlink F-PCICH. An example on how to derive the PCI indications is given in Annex C.1.

When CLTD_Active is FALSE (see section 10), the CLTD operation is deactivated.
When CLTD_Active is TRUE (see section 10), the CLTD operation is activated.
When CLTD_Active is TRUE, the Node B shall check the uplink closed loop transmit diversity control mode (CLTD_MODE) before generating the indications:

-
if CLTD_MODE = 0 : the UE shall be in antenna switching mode, the Node B shall transmit the Antenna Switching Control Indication (ACI) in the F-PCICH transmission pattern except in the slots overlapping a compressed mode transmission gap.
-
if CLTD_MODE = 1 : the UE shall be in beamforming mode, the Node B shall transmit the Pre-coding Control Indication (PCI) in the F-PCICH transmission pattern except in the slots overlapping a compressed mode transmission gap.
The CLTD_MODE parameter is a UE specific parameter controlled by the Node B.
The CLTD_Active is a UE specific status controlled by the UTRAN.
When CLTD_MODE is 0, ACI_Update_cycle is controlled by the UTRAN, the Node B shall perform the following procedures:

· If the NOFF1 is 0 or 2, the first slot index in two consecutive slots for carrying one ACI in the F-PCICH transmission burst pattern shall be such that
· the CFN and F-PCICH slot index i verify                                              (15*CFN + i + 1) MOD ACI_Update_cycle =0
· If the NOFF1 is larger than 2, the first slot index in two consecutive slots for carrying one ACI in the F-PCICH transmission burst pattern shall be such that
· the CFN and F-PCICH slot index i verify                                              (15*CFN + i + 2) MOD ACI_Update_cycle =0
When CLTD_MODE is 1, PCI_Update_cycle=3, the Node B shall perform the following procedures:

· If the NOFF1 is 0 or 2, the first slot index in two consecutive slots for carrying one PCI in the F-PCICH transmission burst pattern shall be such that
· the CFN and F-PCICH slot index i verify                                              (15*CFN + i + 1) MOD PCI_Update_cycle =0
· If the NOFF1 is larger than 2, the first slot index in two consecutive slots for carrying one PCI in the F-PCICH transmission burst pattern shall be such that
· the CFN and F-PCICH slot index i verify                                              (15*CFN + i + 2) MOD PCI_Update_cycle =0
NOTE:
The NOFF1 in F-PCICH may be restricted as described in [1] sub-clause XXX.

Annex D (Informative):
Pre-coding control indicaition
D.1
Downlink pre-coding control indication timing

The pre-coding control indication timing described in this annex should be seen as an example on how the control bits have to be placed in order to permit a short PCI/ACI delay.

Application to a downlink PCI/ACI indication, the UE shall change its uplink precoding weights at the beginning of each subframe boundary after the PCI/ACI indication reception. Note also that the delay from the downlink PCI/ACI indication reception to the pre-coding weights change timing is not specified for UTRAN. The Node B shall decide and send PCI/ACI indications on the downlink based on the uplink channel measurement. The PCI indication update rate is 3 slots. However, the uplink channel measurement periods are not specified for UTRAN. For the F-PCICH, if the F-PCICH slot index is in the F-PCICH pattern, the PCI/ACI indication field on the downlink starts immediately after measured at the UE antenna. 
Figure C.1 illustrates an example of transmitter pre-coding control indication timings when the F-PCICH is configured on the downlink and the F-PCICH PCI/ACI offset NOFF1 is 0 or 2(see Table XXX of [1]). Figure C.2 illustrates an example of transmitter pre-coding control indication timings when the F-PCICH is configured on the downlink and the F-PCICH PCI/ACI offset NOFF1 larger than 2
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 FigureC.1: Precoding control indication timing for F-PCICH with the PCI offset NOFF1 of 0 or 2
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 Figure C.2: Precoding control indication timing for F-PCICH with the PCI offset NOFF1 larger than 2
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 FigureC.3: Precoding control indication timing for F-PCICH with the ACI offset NOFF1 of 0 or 2

[image: image11.wmf] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A

 

  

C

 

    

 

I

 

PILOT

 

TFCI

 

TPC

 

Slot

#13

 

Slot

#14

 

PILOT

 

TFCI

 

TPC

 

Slot

#14

 

Slot

#0

 

Slot

#0

 

Subframe 

boundary

 

A

 

  

C

 

    

 

I

 

A

 

  

C

 

 

   

 

I

 

A

 

  

C

 

    

 

I

 

PILOT

 

TFCI

 

TPC

 

PILOT

 

TFCI

 

TPC

 

PILOT

 

TFCI

 

TPC

 

PILOT

 

TFCI

 

TPC

 

DL

-

UL timing

 

 

offset (1024 chips)

 

Slot

#12

 

(2560 chips)

 

Propagation delay 

t

p

 

UL 

channel 

measurement

 

(*3)

 

Application

 

A

CI

 

at

 

UE

(*2)

 

DL F

-

PC

IC

H

 

at 

UTRAN

 

Propagation delay

 

DL F

-

PC

IC

H

 

at UE

 

UL DPCCH

 

at 

UTRAN

 

UL 

Physical 

Cha

nnels 

 

at UE

, i.e. 

DPCCH

 

N

OFF1

 

Slot

#13

 

(2560 chips)

 

t

0

 

F

-

PC

IC

H

 

Response

 

To 

A

C

I

(*1)

 

 


Figure C.4: Precoding control indication timing for F-PCICH with the PCI offset NOFF1 larger than 2
*1     If there is not enough time for UTRAN to respond the PCI/ACI, the action can be delayed until the next slot.
*2     If there is not enough time for UE to apply the PCI/ACI, the action can be delayed until the next slot.*3     The UL channel measurement periods illustrated here are examples. Other ways of measurement are allowed to achieve accurate UL channel estimation. R1-112170
******************************************* TEXT END*******************************************
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