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1. Introduction 

In this contribution, a text change proposal to 25.101[1] is presented.  The rationale for the requirement change is described in [2].  
2. Discussion 

We give a text proposal for the UL Inner Loop Power Control (ILPC) requirement change. The aim of the proposed change is to accommodate Tx gain stage switches, where the output power setting precision may be reduced.  In order to avoid undue impact on link and system performance, limitations are proposed on both the allowed power step error magnitude and on the rate of occurrence.  
2.1.  Text proposal
6.4.2  Inner loop power control in the uplink

Inner loop power control in the Uplink is the ability of the UE transmitter to adjust its output power in accordance with one or more TPC commands received in the downlink.

6.4.2.1
Power control steps

The power control step is the change in the UE transmitter output power in response to a single TPC command, TPC_cmd, derived at the UE.
6.4.2.1.1
Minimum requirement

The UE transmitter shall have the capability of changing the output power with a step size of 1, 2 and 3 dB according to the value of TPC or RP-TPC, in the slot immediately after the TPC_cmd can be derived

a)
The transmitter output power step due to inner loop power control shall be within the range shown in Table 6.4. Exceptions from the values in Table 6.4 are allowed, for which the transmitter output power step shall be within the range shown in Table 6.4A.  During consecutive TPC_cmds of +1 or during consecutive TPC_cmds of -1, no more than one exception is allowed in any time interval during which the offset between the maximum and minimum value of aggregate TPC_cmd, as derived at the UE, is not more than 6 dB. For the power control step size and TPC_cmd combinations that are not shown in Table 6.4A, no exception is allowed.   
b)
The transmitter average output power step due to inner loop power control shall be within the range shown in Table 6.5. Here a TPC_cmd group is a set of TPC_cmd values derived from a corresponding sequence of TPC commands of the same duration.

The inner loop power step is defined as the relative power difference between the mean power of the original (reference) timeslot and the mean power of the target timeslot, not including the transient duration. The transient duration is from 25(s before the slot boundary to 25(s after the slot boundary.
Table 6.4: Transmitter power control range

	TPC_cmd
	Transmitter power control range

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+ 1
	+0.5 dB
	+1.5 dB
	+1 dB
	+3 dB
	+1.5 dB
	+4.5 dB

	0
	-0.5 dB
	+0.5 dB
	-0.5 dB
	+0.5 dB
	-0.5 dB
	+0.5 dB

	-1
	-0.5 dB
	-1.5 dB
	-1 dB
	-3 dB
	-1.5 dB
	-4.5 dB


Table 6.4A: Transmitter power control range exceptions
	TPC_cmd
	Transmitter power control range

	
	1 dB step size
	2 dB step size

	
	Lower
	Upper
	Lower
	Upper

	+1
	-0.5 dB
	+2.5 dB
	+0.5 dB
	+3.5 dB

	-1
	-2.5 dB
	+0.5 dB
	-3.5 dB
	-0.5 dB


Table 6.5: Transmitter aggregate power control range

	TPC_ cmd group
	Transmitter power control range after 10 equal TPC_ cmd groups
	Transmitter power control range after 7 equal TPC_ cmd groups

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+8 dB
	+12 dB
	+16 dB
	+24 dB
	+16 dB
	+26 dB

	0
	-1 dB
	+1 dB
	-1 dB
	+1 dB
	-1 dB
	+1 dB

	-1
	-8 dB
	-12 dB
	-16 dB
	-24 dB
	-16 dB
	-26 dB

	0,0,0,0,+1
	+6 dB
	+14 dB
	N/A
	N/A
	N/A
	N/A

	0,0,0,0,-1
	-6 dB
	-14 dB
	N/A
	N/A
	N/A
	N/A


The UE shall meet the above requirements for inner loop power control over the power range bounded by the Minimum output power as defined in subclause 6.4.3, and the Maximum output power supported by the UE (i.e. the actual power as would be measured assuming no measurement error). This power shall be in the range specified for the power class of the UE in subclause 6.2.1.
3.  Conclusion

We described text changes to address the proposed ILPC requirement change.  It is recommended that the change be approved for inclusion in TS 25.101. 
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