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1. Introduction

In this contribution, we discuss the UL CLTD interaction with DC-HSUPA and provide corresponding proposals. 
2. Discussion
The DC-HSUPA operation will improve the uplink throughput. However, when UE operates in DC-HSUPA mode, the coverage is reduced compared to the single carrier mode. The UL CLTD operation will have the benefits of coverage increasing and throughput improvement. If UL CLTD can be operated with DC-HSUPA, additional performance gain on coverage and throughput will be brought. 

Proposal 1: UL CLTD can be operated with DC-HSUPA simultaneously.

When UL CLTD is operated with DC-HSUPA, the following interaction issues should be clarified. 
· UL CLTD operation
When DC-HSUPA is configured and activated, it is natural and simple that UL CLTD operation state is common for all uplink carriers. 
Proposal 2: UL CLTD operation is common for all uplink carriers.
· PCI feedback

For DC-HSUPA in Rel.9, inner loop power control is independent for the two uplink carriers. The uplink power control demand for each uplink carrier is carried on F-DPCH on the corresponding downlink carrier. For CLTD in Rel.11, it is preferred to follow the similar principle. UL PCI is independently derived and feedback for each uplink carrier. The PCI for each uplink carrier is carried on F-PCICH on the corresponding downlink carrier. 

Proposal 3: When UL CLTD is operated with DC-HSUPA, UL PCI is independently derived and feedback for each uplink carrier. The PCI for each uplink carrier is carried on F-PCICH on the corresponding downlink carrier.
· Power scaling: 

In RAN1#65 meeting, it was agreed that:

· The ratio of the secondary pilot (S-DPCCH) to the DPCCH is maintained at all times.

· The legacy approach to maximum power scaling is adopted in CLTD, where the S-DPCCH is considered part of the pilot transmission, i.e.:

· Initially apply equal scaling to the E-DPDCH gain factor(s). 
· If the required transmit power is exceeded even though ed,k,reduced=ed,k,min for all E-DPDCHs the UE apply equal scaling so that the ratio between DPCCH and S-DPCCH, DPCCH and DPDCH, DPCCH and E-DPCCH, as well as DPCCH and E-DPDCH remain constant.
The above agreement is applied to single uplink carrier scenario. When CLTD is operated with DC-HSUPA, the legacy approach of power scaling for DC-HSUPA is also appropriate. It is defined that:
· The ratio of the secondary pilot (S-DPCCH) to the DPCCH is maintained at all times.

· The legacy approach to maximum power scaling for DC-HSUPA is adopted in CLTD, where the S-DPCCH is considered part of the pilot transmission, i.e.:

· Initially apply equal scaling to the E-DPDCH gain factor(s) on the frequency with highest DPCCH power. 
· The UE shall then apply the same procedure on the uplink frequency with second highest DPCCH power.
· If the required transmit power is exceeded even though ed,k,reduced=ed,k,min for all E-DPDCHs for all activated uplink frequencies, the UE apply equal scaling so that the ratio between DPCCH and S-DPCCH, DPCCH and DPDCH, DPCCH and E-DPCCH, as well as DPCCH and E-DPDCH for each activated uplink frequency remain constant.
Proposal 4: The legacy approach to maximum power scaling for DC-HSUPA is adopted for DC-HSUPA and CLTD interaction, where the S-DPCCH is considered part of the pilot transmission, and the ratio of the secondary pilot (S-DPCCH) to the DPCCH is maintained at all times. 
· Activation/deactivation of CLTD operation

In last two RAN1 meetings, dynamic control of CLTD operation via HS-SCCH orders was discussed. The activation and deactivation of at least configurations 1 and 4 were agreed to be supported in last RAN1meeting [1]. If CLTD is operated with DC-HSUPA, whether the dynamic control of CLTD operation is common for the two uplink carriers or independent for each uplink carrier needs to be considered. 
In [2], it was discussed that while CLTD is useful in many scenarios, there are scenarios where transmit diversity could result in detrimental performance. Therefore, the dynamic control of CLTD operation was proposed via HS-SCCH order. For DC-HSUPA operation, the two uplink frequencies are adjacent. The channel conditions of the two adjacent frequencies are similar in most scenarios. The independent dynamic control of CLTD operation brings additional complexity and signalling overhead. So it is proposed that the dynamic control of CLTD operation is common for the two uplink carriers when DC-HSUPA operation is activated. 
Proposal 5: The dynamic control of CLTD operation is common for the two uplink carriers when DC-HSUPA operation is activated.
· CPC

For DC-HSUPA in Rel.9, the UE CPC operation is configured commonly for all configured carriers with common CPC parameters. When UL CLTD is operated with DC-HSUPA, there is no further modification needed on CPC operation. 
Proposal 6: The UE CPC operation is configured commonly for all configured carriers with common CPC parameters. 
3. Conclusion
In this contribution, the UL CLTD interaction with DC-HSUPA is discussed. In summary, we make the following proposals:
Proposal 1: UL CLTD can be operated with DC-HSUPA simultaneously.
Proposal 2: UL CLTD operation is independent for each uplink carrier.
Proposal 3: When UL CLTD is operated with DC-HSUPA, UL PCI is independently derived and feedback for each uplink carrier. The PCI for each uplink carrier is carried on F-PCICH on the corresponding downlink carrier.
Proposal 4: The legacy approach to maximum power scaling for DC-HSUPA is adopted for DC-HSUPA and CLTD interaction, where the S-DPCCH is considered part of the pilot transmission, and the ratio of the secondary pilot (S-DPCCH) to the DPCCH is maintained at all times.

Proposal 5: The dynamic control of CLTD operation is common for the two uplink carriers when DC-HSUPA operation is activated.
Proposal 6: The UE CPC operation is configured commonly for all configured carriers with common CPC parameters.
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4. Text Proposal 

TS25.214
***************************************** TEXT START ******************************************
 5.1.2.5D
Setting of the uplink S-DPCCH power relative to DPCCH power
In the case that UL CLTD is configured, the S-DPCCH gain factor, sc, which is defined in [3] subclause 4.2.1.1, is calculated according to 
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where c value is signalled by higher layers or calculated as described in subclause 5.1.2.5.2 or 5.1.2.5.3 if at least one DPDCH is configured. In case no DPDCH is configured, c value is set as described in subclause 5.1.2.5C. Asc is defined in [3] subclause [4.2.1.4 table 1d]. 

During a compressed frame, the process of the gain factor of S-DPCCH is the same with DPCCH.
*************************************** TEXT OMITTED *****************************************
When Secondary_EDCH_Cell_Active is 1,
· If the total UE transmit power (after applying DPCCH power adjustments and gain factors) would exceed the maximum allowed value, the UE shall start by reducing all the E-DPDCH gain factors ed,k on the frequency with highest DPCCH power by an equal scaling factor to respective values ed,k,reduced so that the total transmit power would be equal to the maximum allowed power.
· Also if E-TFCIi is greater than E-TFCIec,boost, UE shall reduce only E-DPDCH gain factors to respective values ed,k,reduced and E-DPCCH is transmitted using original ec which is not recalculated according to the reduced E-DPDCH gain factors. After calculating the reduced E-DPDCH gain factors, if E-TFCIi is smaller than or equal to E-TFCIec,boost, quantization according to table 1B.2 in [3] subclause 4.2.1.3 may be applied, or if E-TFCIi is greater than E-TFCIec,boost, quantization according to table 1B.2B in [3] subclause 4.2.1.3 may be applied, where each ed,k,reduced is quantized such that ed,k/c is the largest quantized value for which the condition ed,k ( ed,k,reduced holds.
· If ed,k,reduced/c is less than ed,k,reduced,min /c then ed,k shall be set to ed,k,min such that ed,k,min/c = min (ed,k,reduced,min /c, ed,k,original/c), where ed,k,original denotes the E-DPDCH gain factor before reduction and ed,k,reduced,min is individually configured by higher layers for each frequency.
· The UE shall then apply the same procedure on the uplink frequency with second highest DPCCH power.
· If ed,k,min/c = min (ed,k,reduced,min /c, ed,k,original/c) for all activated uplink frequencies, any additional scaling of the total transmit power shall be such that
· the power ratio between DPCCH and HS-DPCCH, between DPCCH and E-DPCCH, and between DPCCH and S-DPCCH, for each activated uplink frequency remains as required by sub-clauses 5.1.2.5, 5.1.2.5A ,5.1.2.5B.1, and 5.1.2.5D, and such that the power ratio between each E-DPDCH and DPCCH remains as required by ed,k,min/c and

· the power ratio between DPCCH on the activated frequencies remains unchanged.

*************************************** TEXT OMITTED *****************************************
10
Uplink Closed Loop Transmit Diversity operation
10.4
HS-SCCH orders
· The activation and deactivation shall affect all frequencies configured to the UE.
****************************************** TEXT END *******************************************
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