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1 Introduction

Previous contributions [1, 2, 3] have outlined the possibility of using a modified UL DPCCH slot format during inactive periods between packet data transmissions. 

The aim of a new slot format is to reduce the UL DPCCH overhead for a given reliability of the UL TPC symbols. This is achieved by reducing the ratio between the number of pilot symbols and the number of TPC symbols per slot, such that the transmitted pilot energy is better matched to the TPC energy. As this results in more TPC energy being transmitted per slot, it therefore enables the UL DPCCH transmit power to be reduced.

An example of a suitable new UL DPCCH slot format is shown below:


[image: image1.wmf] 

Pilot

 

 N

pilot

 = 4 bits

 

TPC

 

 N

TPC

 = 6 bits

 

Slot #0

 

Slot #1

 

Slot #i

 

Slot #14

 

T

slot

 = 2560 chips, 10 bits

 

1 radio frame: T

f

 = 10 ms

 

DPCCH

 


This slot format is also discussed in [4].

In this contribution we examine some more detailed aspects of the operation of this kind of new UL DPCCH slot format when the UE. 

2 Enabling use of new slot format

In order to allow backwards compatibility with legacy networks which did not support the slot format, the RNC should be able to control whether a new slot format is used. One method of achieving this would be the use of RRC signalling to send an Information Element to the UE which enables use of the new slot format.  

3 Operation in Soft Handover

As a single network may contain some legacy Node B’s, behaviour in SHO is of interest. This is discussed with reference to the possible new slot formats 0* and 1* described in [4].

Two types of soft-handover operation may be identified:

a) when the UE is in soft-handover with only Node Bs that support the new slot format. 

In this case format 0 or 1 may be configured by the network for use during data transmission and formats 0* or 1* used respectively for inactive periods. 

b) when the UE is in soft-handover with at least one Node B that does not support the new slot format (i.e. pre-Rel-7)

In this case the RNC would not enable the use of a new slot format.

We consider each case in turn:

3.1 Case (a): SHO with Node Bs that support the new slot format

When the UE is in SHO with Node Bs that support the new slot format, a mechanism is needed by which all the Node Bs in SHO (not just the serving Node B) can determine when the new slot format is being used. Note that 0 and 0* are reasonably compatible as described in [4].  However, there may be a problem if format 1 is configured and one or more of the Node B’s in SHO does not know when format 1* is being used by the UE. 

Therefore we consider autonomous detection of the format and explicit signalling

3.1.1    Autonomous detection

The simplest possibility is autonomous detection. In this case, in all DPCCH slots which overlap either HS-DPCCH transmission, DPDCH transmission or E-DPCCH transmission, the UE uses the normally-configured DPCCH slot format. In all other DPCCH slots, the UE uses the new slot format if the possibility to use it has been switched on by the RNC. The Node Bs could therefore detect any transmission on HS-DPCCH, DPDCH or E-DPDCH (similar to blind transport format detection using received power ratio). 

It is more important that the slot format detection is reliable for the serving Node B than for the non-serving Node Bs. For the serving Node B, the detection of the new slot format can indeed be more reliable, as the serving Node B can predict exactly when HS-DPCCH transmissions will occur, and also has knowledge of the Serving Grant and UE buffer status for E-DPCCH transmission. 

3.1.1 Signalling methods

As an alternative to autonomous detection, a signalling method can be used to indicate the start and end of use of the new slot format. In order to make all active set Node Bs aware of the slot format change, a UE-triggered method would be desirable, such as the Layer 2 signalling method outlined in [5].

One drawback of this kind of signalling method is that there would be an increased delay between the end of data transmission and the start of the new slot format, and a further delay before reliable data transmission could recommence. 

3.2 Case (b): SHO with legacy Node Bs

In case (b), since the RNC cannot configure a new slot format on a legacy Node B, then there could be problems with such a Node B receiving the new slot format. In general the problem is much less serious with formats 0 and 0* since they both have the same number of pilot bits.

However, to allow mixed deployment of new and legacy Node B’s, the RNC should be able de-activate use of the new slot format by Release 7 UE’s.

In the case of SHO with a legacy Node B, the RNC could implement one of the following options:

· Switch off the use of the use of any new slot format by the UE

· Use slot format 0 for active data transmission and 0* for inactive periods. 
3.3 Impacts on other WGs

RAN WG2 would need to consider RRC signalling to switch on/off the possibility of using the new slot format.

RAN WG3 would need to consider NBAP signalling to configure the use of the new slot format in a Node B.  

There would need to be a mechanism defined for activating the use of the new slot format during inactive periods. This would be handled by RAN WG2 or RAN WG1 depending on whether this used Layer 2 signalling or not. 

4 SIR target adjustment

In order to gain maximum benefit from the new slot format, at least the serving Node B should reduce its SIR target by a specified amount during inactive periods, and the following behaviour should also occur:

· At the start of usage of the new slot format, the UE should reduce its DPCCH transmit power by a specified amount. 

· At the end of usage of the new slot format, the UE should increase its DPCCH transmit power by a specified amount.

5 Conclusions

A text proposal for TR25.903 outlining these considerations is appended to the end of this document. 
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------------------------------- Start of Text Proposal for TR25.903 --------------------------------------------

4
Technical Concepts

This section describes and analyses the suggested technical concepts addressing the problem described by the work item “Continuous Connectivity for Packet Data Users” defined in [1].

4.1 New DPCCH slot format

4.1.1 Description of the concept

------------------------------- Cut ----------------------------------------------
4.1.1.2.1
Configuring use of New Slot Format

The possibility of using the new slot format can be under the control of the RNC. The RNC could switch off the possibility for a UE to use the new slot format using RRC signalling. 
The possibility of using the new slot format by a Node B could be configured by NBAP signalling.
4.1.1.2.2
Operation in Soft Handover

The RNC could switch off the possibility for a UE to use the new slot format using RRC signalling if the UE was in SHO with a Node B which did not support the new slot format. Alternatively, a backwards- compatible slot format could be used. 
4.1.1.2.3
SIR Target

In order to gain maximum benefit from the new slot format, at least the serving Node B should reduce its SIR target by a specified amount during inactive periods, and the following behaviour should also occur:
· At the start of usage of the new slot format, the UE should reduce its DPCCH transmit power by a specified amount. 

· At the end of usage of the new slot format, the UE should increase its DPCCH transmit power by a specified amount.
4.1.2
Analysis of the concept

< Editor’s note: Calculations, simulations, gain estimations etc. might be added here.>

-------------------------------End of Text Proposal----------------------------------------------
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