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1 Introduction
In 3GPP RAN1#61, it has been agreed that:
1 The special default midamble allocation scheme shall be introduced in CELL_DCH and CELL_FACH state to allow up to 4 different UEs use the same channelization codes and different midamble shifts for both HS-DSCH and E-DCH. 

2 The periodic standalone midamble shall be introduced as an optional configuration.
Till the last RAN1 meeting, the power control procedure of standalone midamble is still open [1]. In this paper, we focus on the power control of periodic standalone midamble channel.
2 The power control of standalone midamble
In R8/R9 DL MIMO, standalone midamble is always associated with a HS-SICH. Either HS-SICH is in closed loop state or in open loop state, the transmit power for the standalone midamble channel shall be the same as that used for the associated HS-SICH in the same subframe [2].
2.1 Three candidate Power control methods for standalone midamble

In R10 MU-MIMO, standalone midamble is transmitted periodically. The candidate standalone midamble power control methods are given as following:

· Open loop power control: The transmit power for standalone midamble in the UE is calculated as follows:
PStandalone = PRXStandalone + PL
PRXStandalone: Desired Standalone midamble RX power at the cell's receiver (dBm),

PL: path loss measured by UE.
· In order to guarantee the Receive power at NodeB, a fast fading margin should be included in PRXStandalone. In turn, the inter-cell interference will be increased by open loop power control.
· Closed loop power control: The transmitted power of standalone midamble is controlled by the TPC signal carried on E-HICH.

· New E-HICH signature sequence allocation method need to defined for standalone midamble channel.

· Semi-Closed loop power control: the transmit power of standalone midamble should reference to the last uplink transmission (HS-SICH or E-PUCH).

· In R8, only DL SU-MIMO is supported on HS-DSCH, the transmit power of standalone midamble is the same as the corresponding HS-SICH. R10 MU-MIMO can be supported on both DL HS-DSCH and UL E-PUCH. If only UL traffic is needed, the standalone midamble can also reference to the E-PUCH.

· The same method as R8 MIMO. If HS-SICH or E-PUCH is transmitted with open loop/closed loop transmit power, standalone midamble will by transmitted with the same power.

The inter-cell interference caused by open loop power control is larger than closed loop and semi-closed loop power control. While the specification modification of closed loop power is larger than the open loop and semi-closed loop power control. Considering the inter-cell interference, the complexity specification modification and the backward compatibility of R8/R9 standalone midamble transmission, the following proposal is given:
Proposal 1: The transmit power of standalone midamble should reference to the last uplink transmission (HS-SICH or E-PUCH).
There are two options for the configuration of the reference channel:

Option 1(mixed): The transmit power of standalone midamble shall reference to both the last transmitted HS-SICH and the last transmitted E-PUCH.
· Firstly, the transmit power of standalone midamble should reference to the HS-SICH or E-PUCH in the same timeslot and in closed loop power control state.

· Secondly, the transmit power of standalone midamble should reference to the HS-SICH or E-PUCH in the same timeslot and in open loop power control state.

· Thirdly, the transmit power of standalone midamble should reference to the HS-SICH or E-PUCH in the different timeslot and in closed loop power control state.

· Lastly, the transmit power of standalone midamble should reference to the HS-SICH or E-PUCH in the different timeslot and in open loop power control state.

All the combinations of standalone midamble reference channels are given as below:

Table1. The standalone midamble reference channel
	HS-SICH
	E-PUCH
	Standalone midamble reference channel

	same time slot, closed loop PC state
	same time slot, closed loop PC state
	last transmitted HS-SICH or E-PUCH

	same time slot, closed loop PC state
	same time slot, open loop PC state
	last transmitted HS-SICH

	same time slot, open loop PC state
	same time slot, closed loop PC state
	last transmitted E-PUCH

	same time slot, open loop PC state
	same time slot, open loop PC state
	last transmitted HS-SICH or E-PUCH

	same time slot, closed loop PC state
	diff time slot, closed loop PC state
	last transmitted HS-SICH

	same time slot, closed loop PC state
	diff time slot, open loop PC state
	last transmitted HS-SICH

	same time slot, open loop PC state
	diff time slot, closed loop PC state
	last transmitted HS-SICH

	same time slot, open loop PC state
	diff time slot, open loop PC state
	last transmitted HS-SICH

	diff time slot, closed loop PC state
	same time slot, closed loop PC state
	last transmitted E-PUCH

	diff time slot, closed loop PC state 
	same time slot, open loop PC state 
	last transmitted E-PUCH

	diff time slot, open loop PC state
	same time slot, closed loop PC state
	last transmitted E-PUCH

	diff time slot, open loop PC state
	same time slot, open loop PC state
	last transmitted E-PUCH

	diff time slot, closed loop PC state
	diff time slot, closed loop PC state
	last transmitted HS-SICH or E-PUCH

	diff time slot, closed loop PC state 
	diff time slot, open loop PC state
	last transmitted HS-SICH

	diff time slot, open loop PC state
	diff time slot, closed loop PC state
	last transmitted E-PUCH

	diff time slot, open loop PC state
	diff time slot, open loop PC state
	last transmitted HS-SICH or E-PUCH


Option 2(fixed): Only one reference channel (HS-SICH or E-PUCH) shall be configured by higher layer or predefined in the specification.
Option 2 can reduce the combination of standalone midamble reference channel. When standalone midamble is assigned by RNC, RNC can specify one fixed reference channel according to the HS-SICH, E-PUCH, standalone midamble located timeslot and the DL/UL traffic type. E.g. when standalone midamble utilize the “idle” Midamble shift in E-DCH resource pool, RNC can assign the E-PUCH as standalone midamble’s reference channel.
Proposal 2: Only one reference channel (HS-SICH or E-PUCH) shall be configured by higher layer.
2.2 E-PUCH referenced standalone midamble power control
If E-PUCH is selected as standalone midamble’s reference channel, the UL tranmit power of standalone midamble needn’t to be the same as E-PUCH. The transmit power of standalone midamble can also reference to the 
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is the gain factor of standalone midamble, which can be configured by higher layer.

Proposal 3: If E-PUCH is selected as standalone midamble’s reference channel, the transmit power of standalone midamble can be represented as the 
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is the gain factor of standalone midamble.
2.3 Standalone midamble power control in Cell_DCH and EFACH state
For UE in Cell_DCH state, the scheduling interval of HS-SICH and E-PUCH can be guaranteed by DL/UL dynamic schedule or “NULL” schuedule (DL HS-SCCH with TBS field equals zero). HS-SICH and E-PUCH can always stay in closed loop power control state. If standalone midamble can reference to the last uplink transmission HS-SICH or E-PUCH, the transmit power of standalone midamble can also be maintained in closed power control state.
For UE in EFACH state, the scheduling interval of HS-SICH and E-PUCH is unpredictable. HS-SICH and E-PUCH may always stay in open loop power control state. In order to reduce the inter-cell interference caused by open loop power control, UE shall stop standalone midamble transmission after T_SYNC timer is expired.
Proposal 4: For UE in EFACH state, in order to reduce the inter-cell interference caused by open loop power control, UE shall stop standalone midamble transmission after T_SYNC timer is expired.
3 Proposals
Proposal 1: The transmit power of standalone midamble should reference to the last uplink transmission (HS-SICH or E-PUCH).

Proposal 2: Only one reference channel (HS-SICH or E-PUCH) shall be configured by higher layer.

Proposal 3: If E-PUCH is selected as standalone midamble’s reference channel, the transmit power of standalone midamble can be represented as the 
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is the gain factor of standalone midamble.

Proposal 4: For UE in EFACH state, in order to reduce the inter-cell interference caused by open loop power control, UE shall stop standalone midamble transmission after T_SYNC timer is expired.
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