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Introduction
In RAN1#86, the following agreements  where captured [1]:
 Agreements:
· PC parameters
· Configure open loop parameters Po and alpha for SRS-only CC
· No need to have P_SRS_offset

· Down selection from TPC command options:
· Option 1: by UL grant DCI 0/4 (with cross-carrier indication)
· Option 2: by DL DCI (with cross-carrier indication)
· Option 3: by group DCI

· Adopt Option 3 and only apply to SRS-only CC without PUSCH
· Joint group DCI for triggering and TPC
· FFS: Number of bits for each UE and the meaning for the states of the field
· Introduce RNTI for the group

· Support 2 types of PHR as in Rel-13 
· Details FFS
· Dropping/power scaling rules as in Rel-13 
Parameters for Power control 

The sounding reference signal (SRS) is power controlled using the following equation
.
With
,
The parameters  and  are the cell specific open loop parameters which are signaled through higher layer and do not change over subframes. The function  represents the accumulation of the TPC commands, i.e. the closed loop parameter, which is also cell specific but changes from subframe to subframes. 
Open Loop

In the current specifications, open loop parameters are signaled via higher layers.  The initial power P0pusch, is calculated for each cell using parameters signalled from higher layers. The Path loss is signaled with PL the downlink path loss estimate calculated in the UE for serving cell  in dB and is provided by higher layers.  α represents the path loss compensation factor, which is a 3-bit cell-specific parameter in the range of [0 1] which is signalled through higher-layer signalling, where α=000 corresponds to “no compensation” and α=111 corresponds to “full compensation.”
Proposal: do not introduce new open loop parameters. The optimal values of the parameters are implementation specific. 
Closed Loop

The closed loop is controlled by a TPC command signaled via DCI. In ran1#86, group DCI (PDCCH format 3) was chosen to control the TPC command. It was also agreed to introduce a TPC SRS RNTI for the group of Ues. 
Formats 3 and 3A. DCI Formats 3 and 3A are used for the transmission of power control commands for PUCCH and PUSCH, with 2-bit or 1-bit power adjustments respectively. These DCI formats contain individual power control commands for a group of UEs. 


Table 5.1.1.1-2: Mapping of TPC Command Field in DCI format 0/3/4 to absolute and accumulated  values
	TPC Command Field in
DCI format 0/3/4
	
Accumulated  [dB]
	
Absolute  [dB] only DCI format 0/4

	0
	-1
	-4

	1
	0
	-1

	2
	1
	1

	3
	3
	4




Table 5.1.1.1-3: Mapping of TPC Command Field in DCI format 3A to accumulated  values
	TPC Command Field in
DCI format 3A
	
Accumulated [dB]

	0
	-1

	1
	1



As it is foreseen that SRS will be sent with large periods of time between transmission, format 3 is better suited to  handle larger swings in power control. 

Proposal: use two bits for TPC power control of SRS as stated in table 5.1.1.1-2 in 36.213.
Combined TPC and SRS trigger signalling
A-SRS requests flags transmission could be combined with power control. An additional bit can be added to the TPC command field to account for the flag:

Table 5.1.1.1-2x: Mapping of TPC Command Field in DCI format 3 to accumulated  values
	TPC Command Field in
DCI format 3x
	
Accumulated  [dB]
	SRS request flag

	0
	-1
	0

	1
	0
	0

	2
	1
	0

	3
	3
	0

	4
	-1
	1

	5
	0
	1

	6
	1
	1

	7
	3
	1



Proposal: use one bit for SRS request flag in group DCI format 3.



[bookmark: _GoBack]Conclusions
This contribution addressed the details of power control for SRS carrier based switching. The following proposals are made:
Proposal: do not introduce new open loop parameters. The optimal values of the parameters are implementation specific. 
Proposal:use two bits for TPC power control of SRS as stated in table 5.1.1.1-2 in 36.213.
Proposal: use one bit for SRS request flag in group DCI format 3.
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