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1. Introduction

The study item for further EUL enhancements was approved in RAN#57 [1], and one objective is to reduce UL control channel overhead for HSPA operation.
At RAN1#74 meeting, the TP on solutions for UL Control Channel overhead reduction was discussed ([2]) and there was an email discussion with the aim at agreeing to the text proposal in RAN1#74bis.
In this contribution we will provide the RAN2 impacts on both CQI reduction solution and E-DPCCH overhead reduction solutions.
2. RAN2 impacts on CQI reduction solution
In [3], we provided one solution for CQI reduction named cycle adaptive solution. Here is a short description of the solution:
· When there is no downlink data received by UE during the pre-defined time interval Timer_1, which is configured by the network, UE sets the CQI report cycle to be a large one (e.g. 40ms). UE will change the CQI report cycle to a small one (e.g. 2ms) once there is downlink data. 
· In addition, the network could activate UE to report CQI normally at any time by signalling for optimization, e.g. via HS-SCCH Order.
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Figure 1: cycle adaptive solution
Here are impacts on L2/L3 layers.
2.1 Capability signalling

In our opinion, the cycle adaptive solution is a new feature or requirement to the UE, so it needs further study whether it should be mandated for a specific release or an optional feature at UE side.
2.2 Configuration signalling

Regarding the cycle adaptive solution, the timer and CQI cycle parameters may be configured at UE side, and it is up to the RNC when to enable this feature for a UE by implementation.
The Node B also needs to know the mode configuration and the related parameters because the Node B may activate CQI reduction mode for a specific period. In addition, as shown in figure 1, when a UE changes from CQI reporting cycle2 to cycle1, the Node B may need to inform the UE, e.g. through physical signaling.
3. RAN2 impacts on E-DPCCH overhead reduction solution
In [3], we provided a possible solution for E-DPCCH overhead reduction, and it is named E-DPCCH less solution. The solution is used when transmission is not HARQ retransmission and UE is neither buffer limited nor power limited. In order to allow the Node B to distinguish E-DPCCH less transmission from no uplink E-DCH data, there is a need to consider when to “enter” or “leave” E-DPCCH less mode. 
Here we take figure 2 for example, when a certain number of ACKs for the first E-DPDCH transmissions is received during a period, the UE will enter E-DPCCH less mode, and when the UE buffer is empty and a SI=0 is triggered, the UE will leave E-DPCCH less mode, i.e. it will continuously send uplink E-DPCCH to the Node B.
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 Figure 2: E-DPCC less solution
Similar to the CQI reduction solution, there are impacts on L2/L3 layers. In addition, there may be impacts on the E-TFC selection procedure since E-DPCCH may not be transmitted in E-DPCCH less mode.
3.1 Capability signalling

In our opinion, the E-DPCCH less solution is a new feature or requirement to the UE, so it needs further study whether it should be mandated for a specific release or an optional feature at UE side.
3.2 Configuration signalling

In order to activate E-DPCCH less operation, both the UE and the Node B need to be informed of necessary parameters, and it is up to RNC when to enable this feature for a specific UE by implementation.
Currently, the Node B will detect and decode E-DPCCH in order to get E-TFCI information. In E-DPCCH less solution, the Node B has to blindly decode E-DPDCH (by using certain transport formats) if E-DPCCH is not sent in less mode.
Based on the above analysis, the UE will enter E-DPCCH less mode when a certain number of ACKs for the first E-DPDCH transmission is received, and the RNC may need to send the threshold (number of ACKs) to both UE and Node B in order to have the alignment.

3.3 E-TFC selection

The E-TFC restriction procedure will be applied before the E-TFC selection process. In E-TFC restriction procedure, the UE will compare its remaining power margin with the required power ratio to support SG. For E-DPCCH less operation, this procedure is applied except that E-DPCCH power will not be included when remaining power margin is calculated. Therefore, there may be some changes on the formula in A.6.6.1.2 [4].
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is suggested to be modified into (not consider E-DPCCH related parameters)
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Proposal: RAN2 is proposed to consider the impacts due to uplink control channel overhead reduction solutions.
4. Conclusion
In this document we discussed RAN2 impacts on uplink control channel overhead reduction including CQI reduction and E-DPCCH less. We can see there are small RAN2 impacts on uplink control channel overhead reduction.
Proposal: RAN2 is proposed to consider the impacts due to uplink control channel overhead reduction solutions.
In Annex, a text proposal for TR 25.700 is also attached related to the above proposals.
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6. Annex
Text proposal start
5.5
Reduced UL control channel overhead 
5.5.1
Background and motivation

Editor’s Note: Background and motivation for this study area should be captured here.

This part of the report is concerned with identifying the scenarios where it could be beneficial to reduce the uplink control channel overhead. Increased data capacity could either allow increased rates or increased number of users in the cell. In Rel-7, DPCCH discontinuous transmission was introduced to reduce the uplink control channel overhead in case of low uplink data transmission activity (e.g. web browsing). When there is temporarily no E-DCH transmission, DPCCH transmits discontinuously according to a pattern. This is a way to limit the control channel overhead during UE inactivity periods. To further improve cell capacity and coverage it is also worth studying reduced UL control channel overhead in the cases when uplink data transmission is ongoing. Therefore, various approaches on control channel overhead optimization are investigated in Release 12. These approaches may include:

-
reducing the power or DTX of E-DPCCH

-
reducing the power or DTX of HS-DPCCH

-
optimizing the DTX mechanisms of DPCCH 


5.5.2
Analysis

Editor’s Note: If needed, a detailed description of the current limitations should be captured here.

5.5.3
Solutions

Editor’s Note: A detailed description of each solution/enhancement should be captured here. If needed, each solution may be evaluated separately, using the following layout.

Regarding CQI reduction solution, since it is a new feature or requirement to the UE, it may be mandated for a specific release or an optional feature at UE side. In addition, both UE and Node B may want to know necessary parameters for CQI reduction solution, e.g. the inactivity timer, CQI cycle related parameters.
Regarding E-DPCCH overhead reduction solution, it may be mandated for a specific release or an optional feature at UE side, and some necessary parameters may need to be configured at UE and Node B side. In addition, there may be impacts on E-TFC restriction procedure, because E-DPCCH power will not be included when remaining power margin is calculated if E-DPCCH less operation is activated.
Text proposal end
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