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1. Introduction

In RAN4#51bis, the topic of inner loop power control (ILPC) core requirements for DC-HSUPA when the carrier powers are imbalanced was discussed in [1]-[3]. 
In this paper we present a proposal for ILPC accuracy requirements for DC-HSUPA, based on the system simulation results presented in [4] and the analysis of ILPC accuracy implementation aspects discussed in [5].
2. Discussion

In [4], two different inaccuracy models were studied in system simulations, and it was found that model #1 lead to a lower performance degradation than model #2 and therefore preferable from a system performance point of view.

In [5], an analysis is provided, showing the impact of two important impairments that will affect the ILPC accuracy; image rejection and spectral re-growth.  The analysis shows that given reasonable assumptions on the achievable image rejection and spectral re-growth, an ILPC accuracy corresponding to model #1 is achievable in UE implementations, provided that all other impairments have been sufficiently suppressed.

It is our view that suppressing impairments not stemming from spectral re-growth and finite image rejection, to the point where they are negligible, is possible in implementation. 

As power control is of great importance to WCDMA systems our view is that a requirement is needed to ensure that other impairments have been considered in the transmitter design. 

Our proposal is therefore to set requirements according to model #1 from [4].  In case the proposal is accepted it is for further discussion whether there is a need to also include an additional requirement with power imbalance for aggregated power steps.
3. Text Proposal
6.4.2.1.1
Additional requirement for DC-HSUPA

The UE transmitter shall have the capability of changing the output power, independently on each cell, with a step size of 1, 2 and 3 dB according to the value of TPC_1 or RP-TPC_1, in the slot immediately after the TPC commands can be derived

a)
The transmitter output power step on each carrier due to inner loop power control shall be within the range shown in Table 6.4.

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 power step tolerance on each individual carrier
	Power difference between the carriers

	
	Power step = 1  dB (Note 1)
	

	Single Carrier
	± 0.5 dB
	N/A

	Dual carrier
	± 0.6 dB
	P(Carrier 1) ( P(Carrier 2) - 5dB



	Dual carrier
	± 0.6 dB
	P(Carrier 2) - 5 ( P(Carrier 1) ( P(Carrier 2) - 10dB




	Dual carrier
	± 0.8 dB
	P(Carrier 2) - 10 ( P(Carrier 1) ( P(Carrier 2) – 15 dB

	Note 1: Given that TPC_cmd_1 represents the TPC command for carrier 1 and TPC_cmd_2 represents the TPC_command for carrier 2, the requirement is valid for any combination of TPC_cmd_1 and TPC_cmd_2, i.e any combination of (TPC_cmd_1, TPC_cmd_2) from the set defined as [(+1,+1); (+1, 0); (+1, -1); (0, +1); (0, 0); (0, -1); (-1, +1); (-1, 0); (-1, -1)].


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.
4. Summary

A discussion on the need for requirements for inner loop power control accuracy with imbalanced power has been provided together with a text proposal for the requirement.
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