3GPP TSG-RAN WG2 Meeting #64
R2-086365
Prague, Czech Republic, November 10th -14th, 2008
Source:
QUALCOMM Europe
Title:
Concatenation of CCCH/DTCH in URA_PCH
Agenda item:
7.5.3
Document for:
Discussion and Decision
1
Introduction

As part of EUL in CELL_FACH WI discussions in RAN2, in [1],[2], it was pointed out that the RRC Connection Setup message (CCCH) could be concatenated with an Initial Direct Transfer (IDT) message (DCCH) when the UE transmits E-DCH in CELL_FACH from Idle State. The motivation was to improve call set-up time. 
The objectives of the EUL in CELL_FACH WI can be summarized as below [5]:

The objectives of this work item are to provide necessary modifications to random access in the 3GPP specifications by:

· Reducing the latency of user and control plane in the IDLE mode, CELL_FACH, Cell_PCH and URA_PCH state. 

· Increasing the available peak rate for UEs in CELL_FACH state by direct HSUPA access in CELL_FACH state.

· Reducing state transition delay from CELL_FACH, CELL_PCH and URA_PCH state to CELL_DCH state.

So far the focus of the WI has been on improving the random access procedure while the UE is in CELL_FACH or CELL_PCH state. However, due to lack of E-RNTI in URA_PCH state, the latency benefits of this feature disappear when the UE wants to transmit DTCH or DCCH from URA_PCH state.

In this contribution, we discuss the possibility of allowing a UE to transmit directly user plane data directly from URA_PCH state.
2
Transmitting DTCH or DCCH from URA_PCH state
In URA_PCH, a UE does not possess an E-RNTI. As per 25.321[4], the following is clearly specified in Section 11.8.2.5:

If no E-RNTI is included in any MAC-i header, then only CCCH data can be transmitted. No collision resolution is performed.
Due to lack of an E-RNTI, this in turn implies that in URA_PCH state, the UE cannot immediately transmit DTCH/DCCH on E-DCH, without first sending CCCH (cell update message) to the RNC. In a way the EUL in CELL_FACH WI did not fully address the issue of latency reduction on the access channel in the case of URA_PCH.
In the next section, we discuss a couple of options to allow for the possibility of concatenating the CCCH with DTCH or DCCH messages.

3
Concatenating messages in URA_PCH

Option 1: Reserve a logical channel identity for carrying U-RNTI

This option would require a change to the MAC-i header. As specified in 25.321, Table 9.2.4.4-1 describes the structure of the logical channel identity field in the MAC-I header.
Table 9.2.4.4-1: Structure of the LCH-ID field (FDD only)
	LCH-ID Field
	Designation

	0000
	Logical channel 1

	0001
	Logical channel 2

	…
	…

	1101
	Logical channel 14

	1110
	Identification of CCCH (SRB0)

	1111
	Identification of E-RNTI being included.


Table 1: Modified structure of the LCH-ID field

	LCH-ID Field
	Designation

	0000
	Logical channel 1

	0001
	Logical channel 2

	…
	…

	1100
	Logical channel 13

	1101
	Identification of U-RNTI being included

	1110
	Identification of CCCH (SRB0)

	1111
	Identification of E-RNTI being included.


The above option would require additional changes as follows:

· An additional MAC-i header parameter U-RNTI would need to be introduced

· Section 9.2.4.4 in 25.321.

· Node B should be able to extract U-RNTI from the message and indicate it to RNC.
· A change to Iub data frame structure for E-DCH channels for CELL_FACH and Idle would be needed.

·  Section 6.2.6B in 25.435
· Add capability for carrying U-RNTI in the data frame header
· Currently, the data frame header can carry E-RNTI.
Option 2: Piggy back data (DTCH or DCCH) on top of CELL UPDATE (CCCH) message

In this option, we propose to add a field at the end of the Cell Update message indicating that data will follow as below:
10.2.7
CELL UPDATE



DCCH/DTCH data indicator (Boolean)

Size of DCCH/DTCH data (Bytes)
Logical channel identity
· The optional Boolean flag indicates whether DTCH or DCCH is present. If it is absent, then it is a regular CELL UPDATE message.

· CELL UPDATE and the data that follows are carried on the same logical channel.

· RNC detects U-RNTI of the UE which is embedded as part of the DATA in the CELL UPDATE message.
4
Conclusion

The problem of UE incapability to send DTCH or DCCH in URA_PCH on E-DCH due to lack of an E-RNTI was discussed. Two potential solutions were presented. Upon taking into account the impact on specifications, as well as UTRAN implementation, we propose Option 2 as a suitable solution to this problem. In passing, we note that this solution can be extended to RRC Connection Setup message, to allow for concatenation of the IDT message as proposed in [1],[2] to improve call setup time. The proposed CR in [3] is based on Option 2.
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