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1
Introduction

After the RAN#69 plenary meeting, a new WI [1] was agreed that aims at enhancing dual-carrier HSUPA operation so that it can be combined with UTRAN CS voice service. After the RAN2#91bis meeting, RAN2 WG send an LS [2] to all the WGs including RAN4 outlining basic architectural principles behind such a combination. According to the aforementioned LS, combination of dual-carrier HSUPA and UTRAN CS is accomplished through configuring the legacy DPDCH channel. In other words, if supported a UE can also send data over the DPDCH channel on the primary uplink carrier in parallel to the E-DCH transmission over both carriers.

As already elaborated in [3], RAN4 WG impact due to introduction of dual-carrier HSUPA enhancements for UTRAN CS are relatively marginal and basically comprise two parts. Firstly, there is a need to update formulas that calculate remaining transmission power that should account for the DPDCH channel (the corresponding CR to TS 25.133 was already technically endorsed), and the second part is updates to TS 25.101. During the RAN4#77bis meeting, companies brought a few contributions elaborating on TS 25.101 impact, but final conclusion was not reached. In this discussion paper we present our further views on impact to that specification.

2
Specification impact to TS 25.101

As discussed during the RAN4#76bis, specification impact to TS 25.101 due to introduction of dual-carrier HSUPA enhancements for UTRA CS comprises updates to UE maximum output power requirements in sub-clause 6.2.2A, and additional requirements for ACLR and EVM in sub-clauses 6.6.2.2.1A and 6.8.2.1A respectively. With regards to the latter requirements for ACLR and EVM, they remain the same but just have to be updated with a so-called beta value for the DPDCH channel. As for the maximum output power requirements, one could in principle argue that with addition of DPDCH to the list of available channel the cubic metric values should be revised, as pointed out in [4]. On the one hand, it could be the case that presence of DPDCH will yield new "optimal" cubic metric values; on the other hand, accounting for that fact that there is already a number of different channels for which cubic metric values were calculated, addition of another channel will not change them radically. In fact, exactly the same approach was taken when DPCCH2 was introduced. Thus, our preliminary view is that we can keep current cubic metric values unchanged as in legacy Rel-9 dual-carrier HSUPA.

Referring to [4], it has been mentioned that a new reference measurement channel might be needed consisting of DPDCH and E-DPDCH on the primary carrier. Referring to TS 25.101, sections A.2, at the moment there is no reference measurement channel for DPDCH and E-DPDCH in the single-carrier configuration, in other words RF requirements are not evaluated in the PS+CS combination even on a single carrier. Thus, our view is that before discussing a need to introduce a new reference measurement channel for the dual-carrier E-DPDCH with DPDCH, we should justify first the corresponding configuration for a single carrier (which, if adopted, could be re-used for this case).

It is worth mentioning that Table A.10AC in sub-clause A.2.8 (see an excerpt below) lists possible combinations of BPSK and 16QAM to verify UE RF requirements. Since combination of dual-carrier HSUPA and DPDCH requires that the E-DCH channel on the primary carrier can use only 2xSF2 configuration, the configuration #4 from Table A.10AC is not feasible i.e. it is not possible to have 16QAM for E-DCH on the primary carrier. 

Table A.10AC: Settings for DC-HSUPA reference measurement channels for UE maximum output power, spectrum emission mask and ACLR requirements
	Config #
	Primary carrier
	Secondary carrier
	Power imbalance [dB]
	Allowed MPR [dB]

	1
	BPSK
	BPSK
	-10
	[0.5]

	2
	BPSK
	BPSK
	8
	[1.0]

	3
	BPSK
	BPSK
	0
	[1.5]

	4
	16QAM
	16QAM
	0
	[TBD]


3
Conclusion

In this discussion paper we have presented our further views on impact to TS 25.101 due to introduction of dual-carrier HSUPA enhancements for UTRA CS. Based on our preliminary analysis, the cubic metric values can be kept as they are unless it is shown that with introduction of DPDCH channel we should use noticeably different values when compared to legacy ones defined in Rel-9 for dual-carrier HSUPA. As for the new reference measurement channel, since there is no reference measurement channel for a combination of DPDCH and E-DPDCH even in the single carrier mode, it should be discussed whether RAN4 has enough justifications to introduce the one to evaluate the same combination in the dual-carrier case.
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