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1 Introduction

This paper tries to address requirements of TR25.815 section 5 for Idle to CELL_DCH transition due to UL data transmission (from PMM idle mode):

· #4: into (64kbps UL, 384kbps DL) RAB on DCH, and
· #5:  into (64kbps UL, max HSDPA depending on UE category DL) RAB on DCH/HS-DSCH
Based on the principle described in [1] (presented in RAN#53), we evaluate two possible improvements for Rel-7, one on RAB setup and one on security. They may be applied separately or together.
2 Idle to CELL_DCH transition
The idle to CELL_DCH transition due to UL data transmission is illustrated on Figure 1.
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Figure 1: Idle to CELL_DCH transition into 64 kbps UL / 384 kbps DL

In Rel-7, though UEs will normally support E-DCH and HSDPA, a PS RAB can be established on a DCH channel, e.g. for UEs at cell edges, or possibility in certain deployment scenarios (e.g. Rel-7 upgrade of a Rel-99 cell, while HSPA is deployed on another frequency)

We take the values from previous analysis in TR 25.815:

· t1: 610ms (setup of a 3.4 kbps SRB, going to CELL_DCH, delay can be reduced with default configurations)

· t2: 100ms
· t3: 200ms

· t4: 200ms (UTRAN resource reservation and RL reconfiguration delays)

· t5: 400ms (synchronous reconfiguration)

The total delay for UL data is 1510ms.

By setting up RRC connection on CELL_FACH and using asynchronous reconfiguration, the delay may be reduced:

· t1: 270ms

· t2: 100ms

· t3: 200ms

· t4: 200ms

· t5: 300ms

The total delay for UL data is 1070ms. 
The possible improvements for Rel-7 as compared to the Rel-99 scenarios are:
· sending of ‘Service Request’ concatenated with or just after RRC connection request

· usage of default configuration for RRC connection setup (as in Rel-6)
3 Setting up the radio resources
In Rel-6, one way to reduce CS call setup delay is that the UE indicates the ‘call type’ (i.e. voice/video/other) at RRC connection establishement, so that the network can pre-configure the physical and transport channels for the CS call. After the call is setup, the network can do an asynchronous reconfiguration, it only needs to provide the RB mapping and RLC configuration.

In order to apply the same reduction of delay when the RRC connection is estalblished to send UL data, we propose that:

· at PS call setup (i.e. when the PDP context is activated), the RNC receives the RAB assignment request

· after RAB is established, the RNC sends a container to the UE, which contains the parameters of the assigned RAB

· UE stores the RNC container
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Figure 2: Storage of RNC container for RAB parameters

When the UE in idle mode initiates RRC connection establishment to send PS UL data, it includes the RNC container with the RRC connection request.
At RRC Connection setup, the network can directly configure the physical channel, transport channel and provide the RLC configuration, possibly using a default configuration.
At Radio Bearer Setup, there is no synchronous reconfiguration, only the RB mapping is to be provided, and the RLC configuration if it could not be provided using a default configuration. 
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Figure 3: Idle to CELL_DCH transition, with early RAB configuration

We now can reevaluate the delay as:
· t1: 610ms (13.6kbps SRBs with 10ms TTI are established, no default configurations assumed)
· t2: 30ms (similar to HSPA evaluation)
· t3: 40ms (similar to HSPA evaluation)
· t4: 30ms (only transmission)
· t5: 30ms (only transmission)
So the total delay is 740ms. However, we have not considered any red
3.1 RAB parameters
In principle, the RAB parameters to be stored and sent back to the UTRAN are so large that they would need a very large message.

But in a PLMN, a pair (CN vendor, RNC vendor) only uses a few configurations, that may be fully identified using an Iu RAB identity and one ore two variable parameters (e.g. bit rate, priority).

So the operator can allocate such Iu RAB identities for each pair (CN vendor, RNC vendor), such as for example:
	Iu RABs for CN/RNC pair #1
	RAB type
	Variable parameters
	Iu RAB identity

	1
	Background class
	Bit Rate, Priority
	01H

	2
	Interactive class
	Max Bit Rate
	02H

	3
	Streaming class
	Guranteed Bit Rate
	03H

	4
	Conversational class
	Codec type (WB AMR)
	04H

	5
	Conversational class
	Codec type (NB AMR)
	05H


	Iu RABs for CN/RNC pair #2
	RAB type
	Variable parameters
	Iu RAB identity

	1
	Background class
	Bit Rate
	11H (priority is default)

	2
	Interactive class
	Max Bit Rate
	12H

	3
	Streaming class
	Guranteed Bit Rate
	13H

	4
	Conversational class
	Codec type (WB AMR)
	04H

	5
	Conversational class
	Codec type (NB AMR)
	05H


In this table, we see that the Iu RAB configurations #4 and #5 are common to both (CN,RNC) pairs, while the Iu RAB configurations #1, #2 and #3 are different. Iu RAB configuration #1 has a priority parameter in (CN, RNC) pair #1 but not in (CN, RNC) pair #2.

By configuring all the nodes with the translation table, it is possible that all nodes understand the configuration in the RNC container that is provided

Also, the RNC container for the Iu RAB parameters can in fact fit into one or two bytes.
4 Setting up the security context

It is possible to also use a UE-stored RNC container to store the UE security context.
However, as the UE security context contains the IP and ciphering keys, it is necessary that this RNC container is ciphered with a RNC-specific algorithm, that only RNC from the same PLMN can decipher.

When the RNC-ciphered container is sent to the RNC, it makes it possible for the RNC to directly start ciphering without waiting from the CN.
5 Conclusion

In this contributions, we have demonstrated two possible methods for improvement of the Idle to CELL_DCH transisition to send UL data in Rel-7. We propose to capture these two methods in TR 25.815.
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