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1 Introduction

User experience is definitely affected by how fast calls or sessions are set up. This is especially true on  3G network where:

· The time to establish a voice call is longer.

· The time to establish a video call is affected by AS, NAS and application layer signalling.

· The time to establish a PS data session from idle mode is much longer than from connected mode.

A significant part of the time required to set up a call lies in the RRC signalling. Because of the flexible nature of 3GPP specifications, RRC messages especially when establishing a DCH can be very large. This becomes even worse when blocks must be retransmitted due to bad radio conditions. However, most of the information sent in a message to setup a DCH are usually the same. This document investigates solutions to avoid sending unnecessary signalling across the air in order to speed up DCH establishment procedures.

Predefined configuration for RRC connection establishment is not discussed in this document as it is already supported by Rel5 specification.

2 Examples of signalling

The table below presents a list of the most common setup and reconfiguration messages, as well as their size and the time needed to send this message over a 3.4 kbps SRB.

	RRC message
	Size (Bytes)
	Size (# TBs)
	Time to send 

	Radio bearer setup (AMR 12.2)
	116
	6
	240 ms

	Radio bearer setup (UDI 64)
	68
	4
	160 ms

	Radio bearer setup (PS 64/64)
	100
	5
	200 ms

	Radio bearer setup (PS 64/384)
	120
	6
	240 ms

	Radio bearer setup (AMR 12.2 + PS 0/0) 
	140
	7
	280 ms

	Radio bearer setup (AMR 12.2 + PS 8/8)
	160
	8
	320 ms

	Transport channel reconfiguration (PS 64/384)
	116
	6
	240 ms


Note that the message sizes above represent only the L3 information and do not include overhead due to L2 signalling for instance. The time to send assume a 3.4 kbps SRB and no retransmission or overhead due to the acknowledged mode. Most of the information contained in those messages is  static, i.e. information is the same in all the similar messages sent by the same UTRAN vendor. 
As a matter of fact, apart from the UE identity and physical channel IEs, which have to be specific for this UE (e.g. TMSI) or this DPCH (e.g. DL SF code), and some of the cell information (e.g. SC and UARFCN) which could even be inferred from the system info, most of the other elements are always the same for a specific type of call (e.g. radio bearer and transport channel configurations) and defined in the RNC database.

Generally speaking, it appears that up to 85% of the information contained in the messages completely ‘static’.

3 Solution Proposal 

3.1 Principle

One solution is to remove the need to send these static information elements whilst preserving the flexibility of the 3GPP air interface would be to broadcast predefined configurations on the system information of each cell. Predefined RB/TrCH/PhyCH information already exist in SIB16, but are used during handover from 2G to 3G for operators that have equivalent PLMNs between 2G and 3G.

The idea here would be to define a new SIB(or to even extend an existing SIB e.g. SIB16) that would broadcast the predefined configurations for the most common DPCH bearers used in the network.  Whenever the RNC establishes a new DCH to a UE, then it would delete all the current and mandatory information elements and only indicate a reference to one of the predefined configurations on the SIB. The IEs that are not static would be explicitly specified like R99/Rel4/Rel5.

It could also be accepted that cell information such as UARFCN or Primary Scrambling Code would inferred from the current cell unless stated otherwise. The details of the parameters to be included in the SIB is ffs. Broadcasting predefined configurations doesn’t prevent the RNC to assign different configurations, either by sending standard R99/Rel4/Rel5 setup messages, or by adding IEs to overwrite those of the predefined configurations. Also, since these predefined configurations are usually the same across the  UTRAN from a given vendor, this SIB should have a PLMN tag, which will avoid UE having to read this SIB each time they enter a new cell. Different tag values would be used for different UTRAN vendors.

3.2 Implementation impacts

This concept impacts three main practical areas -  UE memory, BCCH capacity, and time for the UE to read the SIB.

UE memory is impacted because the UE must store configurations read from the SIB as long as it remains powered on. Referring to the table of section 2, it is quite likely that the total amount of memory required to store a few predefined configurations will be in the order of 1 Kbytes, hence the impact on the on UE memory can be considered negligible.

Because of the limited bandwidth available on the BCCH/BCH/P-CCPCH, the number of predefined configurations should be kept to a minimum. For instance, only predefined configurations for the critical bearers specified in the table of section 2 could be broadcasted. One way to reduce the amount of data to be broadcasted on the SIB is to specify separately predefined RB, TrCH and PhyCH configurations rather than full messages. By doing so, only one AMR RB configuration is necessary on the SIB and will be used for several procedures (e.g. RB setup AMR, RB setup AMR+PS0/0, RB setup AMR+PS8/8, etc.). However, each RRC message needs to be slightly bigger since it must refer not to just one item of the SIB, but to several items. 

Also, since it is understood that the UE doesn’t need to re-read this kind of SIB info in each cell, since predefined configurations would generally be the same across the UTRAN from a given vendor, the periodicity of this SIB info can be quite long. This could drastically reduce the amount of bandwidth needed on the SIB, but present the drawback that the UE will need much more time to read the whole SIB. Nevertheless, this can easily be overcome by letting the UE signal in the RRC connection set up complete message whether it accepts predefined configurations or not. By doing so, if the UE after power on or entering a cell with new predefined configurations (different value tag) had enough time to read the whole SIB before it is requested by higher layer layers to establish a signalling connection (e.g. user wants to make a call), then it will specify in the RRC connection set up complete message that predefined configurations are supported, and therefore the UTRAN may use them. 

However, if the UE didn’t have enough time to read the full SIB, but UE knows its stored predefined configurations are not up-to-date (either it has just powered on or entered a new cell and noticed a new value tag), then it will not indicate in the RRC Connection setup message that it can support predefined configurations, and hence the UTRAN will use standard R99 messages with this UE.

In the case of a UE supporting the predefined configurations but unable to read the whole SIB (or) if the UE  is kept in RRC connected mode for a very long time, may need to have a way to signal to the UTRAN that predefined configurations are actually supported. Therefore, it might be useful to enable the UE to specify to the UTRAN that this feature is supported also during cell update procedures. 

3.3 Standards impact

This concept (predefined configurations) would require to be fully standardised in 3GPP.

Ideally (for simplicity and efficiency), this feature would be made mandatory for all the UEs from a specific release onwards. Alternatively, it could also be made optional for the UEs (based on UE capabilities). 

Nevertheless, no matter whether it is mandatory or a UE capability for the UE, after a specific 3GPP release, the UE would have to specify atleast in the RRC connection set up complete message whether or not it supports the feature. 

The UTRAN, once it knows a specific UE supports the feature, could send messages with reference to the predefined configurations instead of full R99 messages. 

The feature is totally backward compatible since UE before the release would discard the relevant SIB when reading the BCCH, and the UTRAN would continue to use standard R99/R4/R5 messages for the UE that don’t support the feature. 
4.     Conclusion
3 believes that the call set up and CTS delay in 3G is larger. A major part of this delay comes from RRC signalling. This document outlines a solution for minimising the delay contributed by RRC signalling. It is proposed that RAN2 discuss the issue and the proposed solution. If an agreement can be reached, 3 would present relevant Rel6 CR for the next meeting. 







































































































































































































































































































































































































































