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Modifications to TS25.303 to support rapid DCH initialization procedures

1.0 Introduction

This contribution suggests modified RRC procedures for rapid initialization of a DCH as agreed for inclusion in Section 7.2 of TS25.214 [1, 2] by RAN-WG1.  In order to fully exploit this improvement in performance expected with the new WG1 procedures, it is proposed to modify a few of the RRC procedures. The modified procedures greatly reduce the DCH set-up delay, by avoiding additional delays over the Iub interface. The possibility will be provided for including a new information element 'Rapid DCH Initialisation Info' in most of the messages which result in the setting up of a DCH, these include RAB setup, RAB reconfiguration, Transport channel Reconfiguration and physical channel reconfiguration.   A new IE will also be required for the UE capability message.

2.0 Overview of Modifications

The physical channel reconfiguration switching times have a greater impact on the overall performance of packet data calls than they do in circuit -switched calls. The impact is evident considering that packet data call hold times are on the order of a few seconds compared to voice call hold times that are on the order of tens of seconds. A packet data session consists of a number of packet data calls, thus requiring frequent transitions between Cell_FACH and Cell_DCH states. If DCH set-up times are on the order of 100s of ms, a large data packet may experience a significant buffering delay waiting for the DCH to be set-up. Therefore, it is critical that the transition between these states be swift. At the physical layer, the DCH may be established and ready to transfer data within 10 ms following a FACH message assigning the downlink OVSF code or uplink TFCS.  

In order for the WG1 procedure to be effective inefficiencies in the Iub signalling must be eliminated.  Three changes must be made:

#1 The number of round trips the Iub must be reduced since this will contribute to the data buffering delays. 

#2 The Node B must be able to reuse the channel estimate information from the previous RACH.  The multipath profile changes slowly and the DCH acquisition time at the Node B may be minimised by re-using previous searcher information.

#3 The RRC must be aware of the UE’s signaling response time. (i.e. How long does it take for a UE to demodulate the FACH and re-configure it’s physical layer?)  WG1 has defined a set of parameters that specify a UE’s capability to perform fast DCH initialization.

This contribution addresses changes necessary to address #1 above. The change required to address point #2  will be addressed in a separate contribution to WG3. Changes required to effect change #3 are introduced in an accompanying contribution to be discussed in agenda item 17.6 (RRC Message Parameters).

2.1 Modification Implications for TS25.303

There are several opportunities to reduce the DCH set-up delay in the 3GPP RAN specification documents.  For example, consider the Figure 1 below (reproduced from TS25.303 v 3.0.0 Figure 20), two round trips over the Iub are required prior to data transmission by the UE on a DCH. By some estimates, each round trip over the Iub takes approximately 40 ms causing a total buffering delay of 80 ms!  If the CPHY-RL-Setup-REQ message is piggybacked with the PHYSICAL CHANNEL RECONFIGURE message, this delay can be significantly reduced. 

It is understood that sync indication from Node B will occur prior to receiving the PHYSICAL CHANNEL RECONFIGURE COMPLETE message from the UE. It is proposed to remove this message from the message sequence flow. This will eliminate additional delay due to unnecessary message transmission. 
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Figure 1 UE-Originated DCH Activation. (Reproduced from 25.303 Figure 20).
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Figure 2 Proposed UE-Originated DCH Initialization - minimizing - round trips over Iub.
3.0  Specific Proposal

It is proposed to add Figure 2 in section 2.1 above to TS25.303 in a new section 7.2.3.1.1titled UE-Originated Rapid DCH Initialization as an example procedure for UE-originated rapid DCH Initialization, with the following accompanying text.

Text Proposal for Section 7.2.3.1.1 

7.2.3.1.1 UE-Originated Rapid DCH Initialization

In order to speed up the initialization of the uplink DCH it is necessary to decrease the number of round trips over the Iub link. In order to achieve this the DCCH:FACH:PHYSICAL CHANNEL RECONFIGURE message is piggy-backed on to the CPHY-RL-Setup-REQ instead of waiting for the confirm message – CPHY-RL-Setup-CNF. In addition, since the CPHY-Sync-IND from the RNC L1 to the RNC-RRC will be received prior to the DCCH:DCH:PHYSICAL CHANNEL RECONFIGURE COMPLETE message the latter message is not sent. Instead, as soon as the CPHY-Sync-IND is received at the RNC-RRC, the RNC-L1 and L2 configuration changes are executed in the NW. 
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