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1 Introduction

At RAN1#77 meeting, there was a working assumption on improved DL control channels [1].
Working assumption:

· Allow for transmitting the F-DPCH, E-AGCH, E-RGCH and E-HICH related to the secondary uplink carrier on the primary downlink carrier.
· The benefit related to the power control gains should be shown in RAN1#78, and if found convincing by the group the working assumption is converted to agreement. 
This paper is to provide RAN2 impacts due to this assumption (IDCC for short). 
2 Discussion
Long DTX cycle may be used on the secondary carrier for DTX/DRX enhancement, in this situation, UL DPCCH may not send for a long time, and the F-DPCH may not get enough TPC command and its power control is adversely affected in this duration, so the performance of DL control channels such as F-DPCH, E-AGCH, E-RGCH and E-HICH will be suffered.
To solve the above problem, the IDCC is proposed, aiming to get proper DL control channels performance by transmitting the F-DPCH, E-AGCH, E-RGCH and E-HICH related to the secondary uplink carrier on the primary downlink carrier.
In this section, we will analyze the possible RAN2 impacts and give the corresponding specification modification.
2.1 RAN2 impacts
2.1.1 UE capability on the improved DL control channels
In RAN2, the IDCC is discussed under the topic of DTX/DRX enhancements including improved power control, and we consider IDCC as a part of DTX/DRX enhancements feature. So there will be a UE capability bit to cover DTX/DRX enhancements including the IDCC.
The IDCC is a new feature, so there is a need to introduce a new UE capability bit for it. The RNC can decide to configure the operation based on the UE capability via the RRC signalling.
2.1.2 Physical channel establishment
When the IDCC is configured, the F-DCPCH, E-AGCH, E-RGCH and E-HICH related to the secondary carrier will be transmitted on the primary carrier.
According to [1], the synchronization procedure A is not applied for the secondary carrier when the secondary uplink carrier is activated, and thus the following procedures are not needed for the DL channels related to the secondary uplink frequency.
- Synchronization procedure
- Physical channel failure

- Radio link failure

2.1.3 Impacts on specification

In DC-HSUPA, the DL control channels are configured and transmitted on each uplink frequency, which is specified in TS 25.319 (as below):

-
for each Configured Uplink Frequency, F-DPCH, E-HICH, E-RGCH and E-AGCH are configured on the corresponding downlink frequency,

The DL control channels can be configured by the IE "Downlink information per radio link list on secondary UL frequency" and the channel combinations are defined in table 2-2 in TS 25.302.
For RAN2 specifications, we see the following impacts:
TS 25.319:

- add stage-2 description to allow for transmitting the F-DPCH, E-AGCH, E-RGCH and E-HICH related to the secondary uplink carrier on the primary downlink carrier
TS 25.306:

- add description of introducing a new UE capability bit "support of enhanced DTX capability". This capability also includes the UE support of the IDCC
TS 25.302:

- add new channel combinations for the IDCC
TS 25.331:
- the IE "Downlink information per radio link list on secondary UL frequency" and "Radio link addition information on secondary UL frequency" are re-used to configure the IDCC.
- a new indicator is added into the IEs "Downlink information per radio link list on secondary UL frequency" and "Radio link addition information on secondary UL frequency", and the indicator includes the target cell on which the DL control channels will be configured
- a new UE capability bit on enhanced DTX is introduced
Proposal 1: It is proposed RAN2 to consider the RAN2 impacts due to the improved DL control channels.
In addition, the corresponding CRs are also provided in [2], [3], [4] and [5].
3 Conclusion
In this discussion paper, we provide our analysis on improved DL control channels, including the benefits, UE capability bits and RAN2 impacts. It is proposed:
Proposal 1: It is proposed RAN2 to consider the RAN2 impacts due to the improved DL control channels.
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