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1. Introduction

At the last TSG RAN WG1#7 meeting, the Samsung proposal for gated DPCCH transmission was adopted as a working assumption for the physical layer. There has been also under discussion in TSG RAN WG2 for further clarification of the upper layer issues related to this proposal. 
This document is intended to introduce the operation procedure of uplink/downlink DPCCH gated transmission to WG3.
2. Gated transmission of uplink/downlink DPCCH
The fundamental concept of gated transmission of DPCCH is to reduce the power control rate of DPCCH in order to decrease the UE power consumption and interference.

The capability of gating parameter (gating rate, gating pattern, and gating direction) can be negotiated between UTRAN and UE. The combinations of gating parameters need to be negotiated between UTRAN and the UE are:

Table 1. Gating Parameters

Gating Rate
1
1/3
1/5

Gating Pattern
Random
Regular

Direction
Downlink Only
Uplink and Downlink

The unit period of the gated transmission is 0.666ms(1 slot), with gating rate option of 1(No gating), 1/3, and 1/5. The 1/3 gating means transmitting DPCCH by 3 unit periods (2ms) and the 1/5 by 5 unit periods (3.333ms).  Figure 1 is an example of gated DPCCH transmission of with regular gating pattern.
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Figure 1. Example of gated transmission of uplink/downlink DPCCH (regular gating pattern)

When there are urgent signalling messages to be transmitted during gating, the signalling message is transmitted on DPDCH without returning to non-gating mode.UE and UTRAN increase the transmission power of DPDCH in order to compensate the effect of degraded power control loop. In addition, during DPDCH transmission in gated mode, the UTRAN fully transmits TPC, TFCI and Pilot signals in downlink DPCCH without gating to assist demodulation process of DPDCH being performed at receiver. However, the UE receiver ignores TPC transmitted in gating off slots. Similarly, during DPDCH transmission in gated mode, the UE fully transmits TPC, TFCI, Pilot, and FBI in uplink DPCCH, but UTRAN receiver ignores the FBI and TPC during gating off slots. Figure 5 and Figure 6 show an example of DPDCH transmission during DPCCH gating.

Contrary to physical layer, from the perspective of upper layer, it is hard to determine when is proper moment to initiate gating due to randomness of user traffic pattern. Fortunately, in RRC procedure, there is a state, RBS (Radio Bearer Suspended) mode, in which the transmission of user traffic occupying major portion is prohibited and only that of signalling is permitted [1]. Since the gated transmission can be applied on a specific situation described in RRC procedure, it requires the intervention of RRC signalling. The gated transmission of DPCCH is initiated by suspension of RB and terminated by resumption at the both UTRAN and UE simultaneously. Figure 3 is a diagram in which we represent the procedure of initiation and termination of DPCCH gated transmission, and Figure 4 shows a simple example of gated transmission of DPCCH in connection with the procedures represented in Figure 3. Note that both UE and UTRAN can request the initiation and termination of gating as shown in Figure 4 (a) and (b).


[image: image2.wmf]No Packet

(Gating)

UE

UTRAN

Packet Transmission

(DPCCH + DPDCH)

RBS Request

ACK (with specific gating parameter)

Gated DPCCH

RBR Request

ACK

Packet Transmission

(DPCCH + DPDCH)

time

time

1

2

3

Gating Capability

Negotiation

    
[image: image3.wmf]No Packet

(Gating)

UE

UTRAN

Packet Transmission

(DPCCH + DPDCH)

RBS Request (with specific gating parameter)

ACK

Gated DPCCH

RBR Request

ACK

Packet Transmission

(DPCCH + DPDCH)

time

time

Gating Capability

Negotiation

1

2

3


(a) Initiation Request by UE                        (b) Initiation Request by UTRAN

Figure 3. Gated transmission initiation and termination procedure:

Initiation Request by (a) UE  (b) UTRAN
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Figure 4. Example of Gated DPCCH Transmission

4. Conclusion

The intention of this document is to introduce the concept of gated DPCCH transmission to WG3, and to help understand the procedures of gated DPCCH transmission.
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[1] R2-99b25, “Suspension of uplink user data transmission”, Nokia
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Figure 5. Example of Downlink DPDCH Transmission during DPCCH Gated Transmission
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Figure 6. Example of Uplink DPDCH Transmission during DPCCH Gated Transmission
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