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1. Introduction

The purpose of this document is to analyse changes needed for 25.133 in support of DC-HSUPA.
2. E-TFC selection

In RAN2#67, the following agreement was made on E-TFC selection

Agreement: We adopt the parallel scheme.

-The exact mechanism on how to scale the power is FFS (based on SG or other)

In the parallel scheme, the remaining power for E-DPDCH transmission is shared among the carriers based on a proportional rule, which still has to be studied in RAN2, but may (for example) be based on the serving grant available in each carrier. Various other possible proportional power sharing algorithms are described in [1]. Once the power sharing proportions have been calculated by the UE, the E-TFC restriction process follows the basic principles of legacy rules.
One aspect of E-TFC selection which should be considered in RAN4 is how to update 25.133 table 6.3 which gives an estimate of the E-TFC MPR which will be used.
 As there are a relatively low number of cases in the existing table for  release 6 E-TFC selection, the complexity of estimating PMax j for each possible candidate E-TFC is reasonable (eg it can be based on look up table implementation approach). It would similarly be important to minimise the number of cases which need to be considered for DC-HUSPA. Indeed, due to the cross coupling which this factor may easily introduce between the E-TFC restriction on both carriers, it may be necessary to consider a rather simple MPR estimate when performing E-TFC restriction for both carriers, such as a fixed value of (assumed) MPR whenever dual carrier E-TFC restriction is performed.
Next we consider other aspects of E-TFC restriction specification in 25.133. Considering then the changes needed to the E-TFC requirements in 25.133 section 6.4 and section 6.5, the following changes can be identified for DC-HSUPA:
· The remaining power metric (not normalised at this point) for two DPCCHs is modified to be given by
RPM=PMax  - PDPCCH,target1 - PDPCCH,target2 - PDPDCH- PHS-DPCCH- PE-DPCCH1 -PE-DPCCH1
· Remaining power is then apportioned to each carrier (RPM1, RPM2) by the rule which is expected to be defined by RAN2

· The normalised remaining power metric for each carrier is given by 
NRPM1= RPM1 / PDPCCH,target1

NRPM2= RPM2 / PDPCCH,target2
· NRPM1 and NRPM2 are then used to perform E-TFC restriction on each carrier, using legacy procedures on a per carrier basis. 

Hence we believe that the main open item which needs further study in RAN4 is how to estimate Pmax for the E-TFC restriction process. The apportioning of remaining power to each carrier is also open, however this is under study in RAN2.

For release 6 E-TFC restriction, Pmax is itself a function of the index of the actual candidate E-TFC “j” being considered, but it needs to be considered if this approach is feasible for DC-HSUPA. Our initial view is that it seems challenging to perform independent E-TFC restriction of each carrier in parallel in case the MPR is a function of the candidate E-TFC on both carriers, and a simplification is thus needed. One simplification could be to assume a fixed E-TFC MPR, which is, for example, equal to the mean MPR of many different configurations such as the set of configurations in [2].
Note that the MPR being discussed here is an initial estimate used for the E-TFC selection algorithm, and (as with release 6 E-DCH) we expect that the actual MPR which can be computed once the E-TFC selection has been performed may be somewhat different, resulting eg in the use of scaling procedures if insufficient headroom is found to transmit the E-TFC which has been selected. Hence the E-TFC MPR does not need to be as exact as the final MPR which is used, although it is naturally desirable that it is a reasonable estimate.
A-MPR should also be considered in the definition of the Pmax term for bands 2,4,5, and 10. Since the way forward discussed in RAN4#52 was not to signal the A-MPR value, this seems straightforward.

3. Active Set dimension

As discussed in RAN4#52, it seems reasonable to specify a maximum DPCCH active set size of 4 when DC-HSUPA is configured, as well as E-DCH active set size of 4 for both carriers.
4. UE measurement capability
As previously agreed in RAN2
Agreement: Secondary E-DCH Active Set update is independent to the activation/deactivation status of secondary UL carrier, i.e., active set should be maintained during the whole period of dual-cell HSUPA operation.
From a RAN4 perspective, it is then necessary to consider what measurement capabilities the UE has, both in terms of number of cells per carrier, and how many total carriers can be measured in cell_DCH state when DC HSUPA is used.

To progress this work, our proposal is that the cells on the secondary carrier are defined as intra-frequency cells, and the same capability is needed on each carrier:
When dual cell HSUPA operation has been configured the UE shall be able to monitor up to

-
32 intra frequency FDD cells (including active set) on intrafrequency carrier#1 and 32 intrafrequency FDD cells (including active set) on intrafrequency carrier#2 and

-
32 inter frequency cells, including

-
FDD cells distributed on up to 2 additional FDD carriers and

-
Depending on UE Capability, TDD cells, distributed on up to 3 TDD carriers and

-
Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers and

-
Depending on UE capability, [32] E-UTRA cells distributed on up to [TBD] E-UTRA carriers and

-
Depending on UE capability, the UE shall be able to monitor up to 16 intra frequency cells during IPDL gaps. 
Another area of 25.133 which needs further consideration is the minimum number of intra-frequency reporting criteria, Ecat, which the UE is able to support. This is given in table 8.3 and the most straightforward solution is to increase the number of intra-frequency reporting criteria which can be evaluated in parallel to 8 per carrier instead of 8. It would also be necessary to revise the requirement for a total of all types of parallel evaluation (currently 18).

5. Reconfiguration transient effects
The interruption time of the following cases was analysed.
	Initial configuration
	Updated configuration

	DL
	UL
	DL
	UL

	1RX
	1TX
	2RX
	2TX

	2RX
	1TX
	2RX
	2TX

	2RX
	2TX
	1RX
	1TX

	2RX
	2TX
	2RX
	1TX


As can be seen, two of the reconfigurations relate to starting DC-HSUPA, and the other two to stopping DC-HSUPA. 

The following interruptions can be considered:
Transient in the primary uplink carrier

This is the effect considered in [4], and is caused primarily by the need to alter the local oscillator frequency and bandwidth of transmitter. As the time taken for these can be expected to be similar to reconfigurations of DC-HSDPA, it is proposed to reuse a requirement similar to the release 8 DC-HSDPA requirement for DC-HSUPA.
The the duration of transients is not specified in release 8 and it is only specified in 25.214 that all transients shall be within 12 slots of the HS-SCCH order. As the 12 slot period is used for many other features controlled HS-SCCH order, we believe that a similar approach and period for transient effects should be specified in 25.214 (indicating clearly that it applies to the primary uplink carrier)  and nothing needs to be done in 25.133.
Transient in the secondary uplink carrier
In [4] it was proposed to concentrate the specification on the primary carrier, when the secondary carrier is added or removed. While it would be possible to measure the response time between sending an HS-SCCH order or RRC message to start or stop the secondary carrier and the reaction (ie transmission of secondary carrier starts or ceases), there would be additional transient effects such as convergence of uplink power control before the secondary carrier is truly usable. For this reason we agree with the discussion in [4] that requirements for secondary carrier transients may not need to be specified. 
Transient in downlink reception

As discussed in RAN4#52, depending on implementation, a common local oscillator may be used for both the UE receiver and transmitter. For such an architecture, if the transmitter is reconfigured, some transient in DL reception could also be expected. So as not to limit the local oscillator architectures used for DC-HSUPA capable devices, we propose that such transients are allowed in downlink reception, provided that they occur within 12 slots of the HS-SCCH order changing the transmitter configuration.
These aspects could perhaps be specified in 25.214.

6. Conclusions

This document has proposed several changes which are seen necessary in 25.133 to support DC-HSUPA. In summary the changes are

· E-TFC restriction requirements need to be updated, especially to reflect the parallel E-TFC selection method agreed in RAN2

· E-TFC MPR needs to be updated in a way which accounts for likely MPR used in DC-HSUPA without creating unnecessary complexity in E-TFC restriction calculations

· Both E-DCH active set size and DPCCH active set size are proposed to be 4 when DC-HSUPA is active

· UE measurement capabilities need to be updated to reflect that there can be 2 intrafrequency carriers, and the minimum requirements for number of reporting criteria for DC-HSUPA needs to be investigated

In addition, various cases relating to transients have been discussed. It is proposed that all transient effects due to DC-HSUPA reconfigurations are limited to a 12 slot period following reception of an HS-SCCH order, and this aspect is reflected in 25.214.

7. References
[1] R1-092762, “DC-HSUPA – E-TFC selection system simulation results”, Ericsson, ST-Ericsson
[2] R4-092272, “Modified cubic metric formula for DC-HSUPA”, Qualcomm Europe
[3] R4-093443, “Summary of DC-HSUPA + DB-DC-HSDPA Ad Hoc “, Nokia Siemens Networks
[4] R4-093053, “Dual cell HSUPA RRM Requirements”, Ericsson, ST-Ericsson































































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


Inputs for E-TFC selection�
E-TFC-MPR (dB)�
�
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NOTE:	For inputs {c,hs,d,ec,ed, SFmin, Ncodes} not specifed above the E-TFC-MPR (dB) = 0�
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