
3GPP TSG RAN WG1 Meeting #66
                                                                   R1-112171
Athens, Greece, 22nd-26th Aug 2011
Agenda item:

5.2.2
Source:
  Huawei, HiSilicon
Title:
  HS-SCCH Orders for UL CLTD Activation/Deactivation
Document for:
      Discussion and Decision
1 Introduction
At RAN1#65, dynamic control of UL CLTD via HS-SCCH orders was discussed and five configurations were proposed in [1]. In this contribution, we further discuss the configurations for CLTD activation/deactivation, and propose to have only two configurations that need two HS-SCCH orders. At the end of the contribution, a TP for TS25.211, TS25.212 and TS25.214 is presented.
2 Discussion
In [1], five configurations were proposed:

Table 1: Dynamic Control of CLTD operation via HS-SCCH orders (Five Configurations)
	UL CLTD Configuration
	Uplink Channels

	
	DPCCH
	HS-DPCCH
	E-DPCCH
	E-DPDCH
	S-DPCCH

	1
	Primary Precoding Vector
	Secondary Precoding Vector

	2
	Physical Antenna 1
	Physical Antenna 2

	3
	Physical Antenna 2
	Physical Antenna 1

	4
	Physical Antenna 1
	De-activate

	5
	Physical Antenna 2
	De-activate


For configuration 4 and 5 in Table 1, S-DPCCH is turned off, so that the channel sounding from the antenna that is not used is missing. Once the mode switches to 4 or 5 from other configurations, it can’t switch directly back to the former mode by channel sounding. For example, if the mode would switch from configuration 4/5 to configuration 1, it needs to switch to configuration 2/3 firstly and then switch to configuration 1 after a period of time for channel sounding; if the mode would switch from configuration 4 to configuration 5, it also needs to switch to configuration 2 firstly for channel sounding. Configuration 2 and configuration 3 exist as transient states just for switching, so that it is more time-consuming for the dynamic control of CLTD operation. Moreover, as in Table 1, five HS-SCCH orders would be defined for the five different configurations. Since resources for HS-SCCH orders are scarce, it is necessary to use as less orders as possible.
It seems unnecessary to switch between CLTD mode and legacy mode by dynamic control via HS-SCCH, and more appropriate to switch by higher layer signaling. Thus CLTD and antenna selection can exist as normal states, and it would be easier and less time-consuming to switch between those states by channel sounding. Moreover, the PCI on F-PCICH can be redefined to indicate the AS codebooks when antenna selection is activated. 
We propose that the five configurations in Table 1 are integrated into two configurations, namely CLTD and AS. Figure 1 and Figure 2 describe the two configurations.
In Figure 1, the UE is operating normally in CLTD mode. 
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Figure 1 Configuration 1: CLTD Mode
In Figure 2, 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 another. S-DPCCH is transmitted in gating according to a certain cycle. The NodeB determines the precoding weight for AS mode in order to select the best physical antenna to transmit the data. The PCI for AS mode can be transmitted 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. The PCI symbol can be transmitted in each slot or transmitted repeatedly in the two consecutive slots (as in the text proposal).

In [2], 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 of time and turned off for the rest of time when AS mode is activated. There is current consumption only in the transmission time and no current consumption in the gap time. The current consumption is then reduced 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.
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Figure 2 Configuration 2: AS Mode
The transmission can switch back to legacy mode with S-DPCCH turned off by higher layer signaling.

The proposed configurations are summarized in Table 2.
Table 2: Dynamic Control of CLTD operation via HS-SCCH orders (Two Configurations)
	UL CLTD Configuration 
(A= Activate; D = De-activate)

	Uplink Closed Loop Transmit Diversity
	Uplink Antenna selection
with S-DPCCH gating

	A
	D

	D
	A


In this paper, only two HS-SCCH orders would be defined for the proposed configurations. In TS25.212, there are four HS-SCCH orders of type ‘010’ reserved, and we can use two of them (refer to the example in the text proposal).
3 Conclusion 

Two necessary UL CLTD configurations are proposed. One is normal CLTD and the other is AS. Based on the detailed discussion in this contribution, we have the following proposals:
Proposal 1: Define two HS-SCCH orders for the two different UL CLTD configurations, namely CLTD and AS. 

Proposal 2: S-DPCCH is transmitted in gating when AS mode is activated.
Proposal 3: Redefine the PCI on F-PCICH indicating AS codebooks or add a HS-SCCH order when AS mode is activated.
4 Text Proposal 

TS25.211
****************************************** TEXT START ******************************************
5.3.2.7
Fractional Precoding Control Indication Channel (F-PCICH)
The relationship between PCI index and bit pattern is according to table 16E1 and 16E2. ASI_Update_cycle is the integer times of 3.
Table 16E1: PCI to bit pattern mapping for UL CLTD
	Sequence index l
	Bit pattern for slot i

	
	
[image: image3.wmf]0

3

mod

=

i


	
[image: image4.wmf]1

3

mod

=

i



	0
	00
	00

	1
	00
	11

	2
	11
	11

	3
	11
	00


Table 16E2: PCI to bit pattern mapping for UL AS
	Sequence index l
	Bit pattern for slot i
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The precoding weight information is derived from the precoding weight factor w2 as defined in [4], according to table 16E3 and 16E4.

Table 16E3: Mapping of precoding weight information for UL CLTD
	w2
	Bit pattern for slot i
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Table 16E4: Mapping of precoding weight information for UL AS
	w2
	Bit pattern for slot i
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******************************************* TEXT END *******************************************
TS25.212
****************************************** TEXT START ******************************************
4.6C.2.2.3
Orders for activation and deactivation of Uplink Closed Loop Transmit Diversity
For this order type, the meaning of the orders is listed in Table 14C.

Table 14C: Orders for UL CLTD Configurations

	Order Type
	Order Mapping
	Activation Status of Uplink Closed Loop Transmit Diversity Configurations
    A= Activate; D = De-activate

	xodt,1, xodt,2, xodt,3
	xord,1
	xord,2
	xord,3
	Uplink Closed Loop Transmit Diversity
	Uplink Antenna selection with S-DPCCH gating

	010
	1
	0
	0
	A
	D

	
	1
	0
	1
	D
	A

	
	1
	1
	0
	Unused (Reserved)

	
	1
	1
	1
	Unused (Reserved)


******************************************* TEXT END *******************************************
TS25.214
****************************************** TEXT START ******************************************
10.x HS-SCCH orders

UL CLTD mode has to be activated or deactivated by means of an HS-SCCH order as specified in [2]. UL CLTD switches back to single antenna transmission with S-DPCCH turned off by higher layer signaling.
When UL_CLTD_Active is TRUE and UL_CLTD_MODE = 0,
· The S-DPCCH is sent in gating according to a certain gating cycle and the precoding weights w1, w2, w3 and w4 are redefined as follows:
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· The gating parameters set by higher layers include: UE_SDPCCH_DTX_cycle indicates uplink S-DPCCH burst pattern length in slots; UE_SDPCCH_burst determines the uplink S-DPCCH burst length in slots when UE_SDPCCH_DTX_cycle is applied.
· The UE shall monitor F-PCICH. The UE is not required to monitor F-PCICH all time and the ACI update rate in slots of defined as ACI_Update_cycle is set by higher layers.
· Refine the PCI as ACI on F-PCICH indicating AS codebooks, when the deactivation of UL CLTD mode is applied by the UE [12 or 18] slots after the ending of the HS-SCCH subframe delivering the order.
******************************************* TEXT END *******************************************
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