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1 Introduction
In this contribution we analyse impact of HSPA Dual-Band UL carrier aggregation from an RRM perspective.
2 Discussion

A new work item was introduced in RAN#65 to specify dual band operation of E-DCH. In this contribution we analyse requirements and investigate possible differences from the adjacent carrier operation of dual cell E-DCH with adjacent carriers from an RRM perspective.
One key difference between adjacent carrier and dual band UL HSPA carrier aggregation is that the reference architecture considers dual power amplifiers rather than a single wideband PA as is assumed for adjacent carriers.

Since release 9 dual cell E-DCH already allows for the possibility that there is an independent active set on each carrier frequency, the legacy requirements for measurements already consider both frequencies to have intra-frequency characteristics, and require UEs to measure without compressed mode with requirements corresponding to the intra-frequency case. As this is already specified in release 9, our conclusion is that existing measurement requirements can already support dual band E-DCH operation, where the E-DCH active set is more likely to be different between the primary and secondary carriers due to the different coverage on different bands.

The main area where there is a potential for impact is in E-TFC restriction and selection. Our conclusion is that there is no significant impact to 25.133 specification itself, although it is important from an RRM specification perspective as well as an RF perspective that the maximum power reductions are carefully specified in 25.101.

We begin the analysis by summarising the existing E-TFC restriction requirements in 25.133. At a high level, the dual carrier requirements can be summarized as follows, the goal when the requirements were created being to reuse as much as possible the single carrier E-TFC restriction procedures.

1. UE estimates total remaining power, reserving some power on the primary carrier for non-scheduled transmissions
2. Total remaining power is partitioned between the uplink carriers according to the serving grant ratio (specified in MAC) to give a per carrier power allocation

3. In case of retransmission on one or more of the carriers, the allocated power on both carriers is adjusted to allow enough power for the retransmission

4. Now that there is a per-carrier power allocation,  a procedure very similar to the single carrier E-TFC restriction procedure may be used to determine which E-TFCI can be supported on each carrier. This is indicated to MAC which performs the E-TFC selection

Considering the change to reference PA architecture for dual band dual uplink, each PA may individually need to have some back off applied, which will depend on the waveform being transmitted on the individual carrier. At step 1, the total power will be limited by the UE power class (assuming the network does not indicate any lower limit) and the UE may wish to consider any possible MPR in its estimation. This would involve estimating the MPR for each PA individually and then considering the impact of this to total power (for example, using the serving grant ratio). The UE may also account for per-carrier MPR in step 4 of the E-TFC restriction procedure indicated above.
From a specification point of view, the assumed MPR for E-TFC restriction purposes is specified in 25.133 section 6.5

	When the UE has one Activated Uplink Frequency for E-TFC selection the UE is allowed to reduce PMAX by the realistic E-TFC MPR values specified in Table 6.2

Table 6.2: E-TFC-MPR used for E-TFC selection for one Activated Uplink Frequency
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4

2
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NOTE:
For inputs {c,hs,d,ec,ed, SFmin, Ncodes} not specifed above the E-TFC-MPR (dB) = 0
For E-TFC selection, when the UE has more than one Activated Uplink Frequency, the UE is allowed to account for maximum power reduction at any point in the procedure described in Section 6.4.2.  The total E-TFC MPR applied across the Activated Uplink Frequencies shall not exceed the maximum value specified in [3].


As can be seen from the specification, when the UE has more than one Activated Uplink Frequency, the UE is allowed to account for maximum power reduction at any point in the E-TFC restriction procedure, provided that the total E-TFC MPR applied across the Activated Uplink Frequencies does not exceed the value specified in 25.101.
Considering that in DB-DC-HSUPA both the UE architectures are based on 2 PAs, it seems likely that 25.101 would not specify a composite MPR. In this case, the text in E-TFC restriction may need some editorial updates, although the basic principle that E-TFC MPR shall not exceed the MPR specified in 25.101 should still apply. We propose the following text for E-TFC restriction requirements in 25.133, covering both DC-HSUPA and DB-DC-HSUPA:
 For E-TFC selection, when the UE has more than one Activated Uplink Frequency, the UE is allowed to account for maximum power reduction at any point in the procedure described in Section 6.4.2.  When activated uplink frequencies are adjacent, the total E-TFC MPR applied across the Activated Uplink Frequencies shall not exceed the maximum value specified in [3]. When activated uplink frequencies are on different bands, the per carrier E-TFC MPR applied on each Activated Uplink Frequency shall not exceed the maximum value specified in [3].
Proposal 1 : Assuming that per carrier MPR is specified in 25.101, the text in 25.133 should be updated accordingly.
3 Conclusions

In this paper we have discussed RRM impacts of HSPA Dual-Band UL carrier aggregation and propose

Proposal 1 : Assuming that per carrier MPR is specified in 25.101, the text in 25.133 should be updated accordingly.
