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1.  Introduction

In the last TSG-RAN #9 plenary, Technical Report of Terminal Power Saving Feature [1] submitted by WG1 was approved and WG2 was requested to discuss required signaling procedure for Terminal Power Saving Feature.

One of the solutions for Terminal Power Saving is Gated DPCCH Transmission proposed by Samsung. Until the last WG2 Hawaii meeting, Samsung proposed the Gated DPCCH Transmission on DCH. 

By the way, in WG1 and WG2, Nokia proposed to apply the Gated DPCCH Transmission to DCH associated with DSCH rather than DCH only case. 

Actually, in the aspect of radio resource management, Gating of DCH with higher spreading factor (e.g. 256) associated with DSCH is more beneficial than DCH gating having various spreading factors especially in DL. 

As we expect that packet call using DSCH can maintain radio link longer than using DCH, the application of gating in DCH associated with DSCH gives clear benefits in terms of UE battery saving and interference reduction. 
In this document, we show the procedure of Gated DPCCH Transmission on DCH associated with DSCH.

2. Gated transmission of uplink/downlink DPCCH associated with DSCH  

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 and to increase system capacity.

2.1 Gating Parameters

The gating parameters (gating rate 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

	
	
	
	

	Direction
	Downlink Only
	Uplink and Downlink


The above gating parameters can be informed to UE and Node B when the associated PDSCH is set up or when gating is initiated/terminated with the following RRC signaling messages : 

RRC Messages:

ACTIVE SET UPDATE

RADIO BEARER SETUP

RADIO BEARER RECONFIGURATION

TRANSPORT CHANNEL RECONFIGURATION

PHYSICAL CHANNEL RECONFIGURATION

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 on 5 slots and the 1/5 on 3 slots during 1 frame period.

UE can inform UTRAN of “Support of Gated DPCCH Transmission” in UE Radio Access Capability with the following RRC signaling messages:

RRC Message:

RRC CONNECTION SETUP COMPLETE

UE CAPABILITY INFORMATION
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Figure 1. Example of Gated DPCCH Transmission associated DSCH

Figure 1 shows an example of Gated DPCCH Transmission associated DSCH, where there are five UEs sharing a PDSCH. When there are data to be transmitted to the UEs, UTRAN will schedule the transmission of the data. As in the Figure 1, each UE has idle interval between data transmission. UTRAN can determine gated DPCCH transmission during the idle interval of each UE.

2.2 Gating Initiation and Termination

When there is long idle interval between transmissions of data for a UE, UTRAN can determine initiation of gating operation. For example, UTRAN can initiate the gating operation about T seconds after the last packet is transmitted, where T could be, e.g., 1 second [2]. 
When there are data to be transmitted using PDSCH (and/or DCH), UTRAN can stop the gating operation. To inform UE of the termination of gating, signaling message can be used. 

Transport Format Combination Subset can be used for restriction of data transmission during gating. With the restricted TFCS, the urgent signaling message and small size data can be transmitted during gating. Restricted TFCS can be informed to UE when gating is initiated with gating parameters. Also, when the Gating is terminated, restricted TFCS is released.

To inform UE of the initiation / termination of gating operation, the following signaling messages can be used:

RRC message: 

RADIO BEARER RECONFIGURATION 

TRANSPORT CHANNEL RECONFIGURATION

PHYSICAL CHANNEL RECONFIGURATION

RADIO BEARER RELEASE

ACTIVE
SET UPDATE 

2.3 Example of Gating Initiation and termination Procedure

In figure 2, the procedure for gating initiation/termination using the RADIO BEARER RECONFIGURATION message is shown.

When SRNC determines gating initiation/termination, RRC of SRNC sends CPHY-RL-Modify-REQ primitive containing the gating initiation/termination indicator to Node B. Also, SRNC sends the RADIO BEARER RECONFIGURATION, TRANSPORT CHANNEL RECONFIGURATION or PHYSICAL CHANNEL RECONFIGURATION messages according the radio link status between UTRAN and UE. These messages contain IE “Gated DPCCH Transmission Control Info.” including the gating rate and gating direction. 

When UE receives the RADIO BEARER RECONFIGURATION, TRANSPORT CHANNEL RECONFIGURATION or PHYSICAL CHANNEL RECONFIGURATION messages including the gating information, UE save the gating parameters, prepare the Gating operation and sends the reconfiguration complete message to UTRAN including the IE, “Gated DPCCH Transmission Info.”.
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Figure 2. Gating Initiation/Termination using RADIO BEARER RECONFIGURATION message

3. Proposal 

It is proposed that the above signaling procedure for gated DPCCH transmission is approved. With the approval, text proposal for Technical Report of Terminal Power Saving Feature will be prepared.
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