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Dedicated Channels for enhanced Gb


1 Introduction

This paper summarises several options for introducing dedicated channels on the enhanced Gb interface.  Using the existing Gb interface as much as possible, two variants of dedicated channel set-up are considered.

Finally, based on the implications of QoS handling in the BSC, this paper contains a proposal for a particular split concerning the control of dedicated channels.

2 Dedicated channels for GERAN Iu mode

In GERAN Iu mode, two types of logical channel combinations are allowed on DBPSCHs [43.051]:

I. PDTCH-based – PDTCH+ PACCH + SACCH (+EPCCH)

II. TCH-based – TCH + FACCH + SACCH (+EPCCH/E-IACCH)

The PDTCH type is intended for PS data services, whereas the TCH type is for carrying AMR voice (using Iu-CS) and possibly AMR-transcoded VoIP (using Iu-PS).

Several aspects of dedicated channel support have been modified for GERAN Iu mode, including channel access, measurement reporting, optimised MAC scheduling and Layer 2 signalling.

3  Options for dedicated channels for enhanced Gb
The requirements for supporting dedicated channels depend primarily upon: 

a) whether conversational/streaming services requiring unequal error protection (UEP) are to be supported 

b) whether FLO is to be introduced

Figure 3‑1 shows the types of dedicated channels needed in each of these cases.
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Figure 3‑1 Dedicated channel requirements

A PDTCH-based DBPSCH could be implemented in A/Gb mode as a special type of shared channel where just one MS with multiple TBFs is allowed to use the channel and where the TBFs are not automatically released when no data packets have been sent for some time.  This type of channel would be sufficient for case 3 above.

The main differences between this type of DBPSCH and the GERAN Iu mode DBPSCH are concerning radio resource reservation, scheduling and signalling (including measurement reporting). 

4 Control of dedicated channels for eGb
For tasks such as connection set-up / release, handover, measurement reports etc. a controlling protocol entity is needed. Three alternative locations of this functionality have been considered: 

i) In a separate ‘Gb-RRC’ entity (similar to TS 44.118) together with a RANAP-like protocol towards CN, 

ii) In an RRM entity (TS 44.018) with eGb enhancements,

iii) In the RLC/MAC layer (TS 44.060)

Table 4‑1 presents some high-level considerations for the alternatives.

	Issue
	1. Control of Gb-dedicated channels within an separate Gb-RRC (Iu-like approach)
	2. Control of Gb-dedicated channels within an ‘enhanced RR’
	3. Control of Gb-dedicated channels within RLC/MAC

	Connection setup/release
	· RANAP-like protocol needed

· Also SS#7 signalling in SGSN?


	· RANAP-like protocol or enhanced BSSAP needed

· Also SS#7 signalling in SGSN?


	· New commands for BSSGP needed

· Merged with BSS PFM?

	Channel context
	In Gb-RRC and in RLC/MAC
	In RRM and in RLC/MAC
	Only in RLC/MAC

	Fast signalling RRM connection
	“Signalling Radio Bearers”
	DCCH (SDCCH/’FACCH dedicated’ or ‘FACCH shared’/SACCH)
	PACCH

	Support of FLO
	Easy
	?
	 Difficult

	Management of Radio Resources 
	Similar problems as for Iu mode (radio resource mngmt. Common with RR)


	Easy (all dedicated channels in ‘one hand’)
	Similar to the current solution; DTM handling difficult

	Redundancy aspects
	Redundancy scheme similar to A-calls possible
	Same redundancy scheme as for A-calls 
	Complicated redundancy scheme

	Degree of changes with respect to R4
	High
	High
	Medium

	QoS handling
	Resource reservation (the complete ABQP needed) by Gb-RRC, actual scheduling in MAC 


	Resource reservation RRM


	Resource reservation and actual scheduling in MAC, like for shared channels 



	Handover Decision Entity
	RRM
	RRM
	In non-DTM mode within the RLC/MAC

	DTM (if required for dedicated channels)
	Medium complexity
	Easy
	Complicated


Table 4‑1 Alternatives for Control entity for DBPSCHs on eGb

Working Assumptions

In order to keep the eGb solution as close to today’s Gb as possible, we assume that:

WA1) 
Alternative i) is not realistic, the Radio Resource control for eGb should be located either within RRM (TS 44.018) or within RLC/MAC (TS 44.060)

WA2) 
Signalling with the 2G-SGSN should use enhanced BSSGP

WA3) 
There is a one-to-one relationship between PFC and TBF (see multiple TBF paper for the feasibility of this)

4.1 Connection setup for dedicated channels

In accordance with WA2) the PFM BSS Context commands could be reused for the establishment of dedicated channels. The following figures show two alternatives for a dedicated channel set-up:

Variant A) 
Dedicated channel setup including the reservation of radio resources happens immediately at PDP context activation.

Variant B) 
Dedicated channel setup including the reservation of radio resources happens after the PDP context activation.
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Figure 4‑1 Variant A: Mobile originated dedicated channel setup (within the PDP Context Activation)
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Figure 4‑2 Variant B: Mobile originated dedicated channel setup de-coupled from PDP Context Activation

Remarks:

1) Figure 4‑1 and Figure 4‑2 do not show every message but encapsulate the main message flows

2) It seems possible that the setup of dedicated channels can be introduced mainly reusing the existing SM, PFM/BSSGP and RLC/MAC procedures; the changes in the parameter lists of the messages are indicated by the bold italic font 

3) The dedicated channels are by definition bi-directional; therefore, there seems to be some room for optimisation especially for the RLC/MAC messages (e.g. to merge the PUA and the PDA message)

4) Depending on the multiplexing performed in the CN, a PDP context activation may not always necessary result in a new TBF, because if the PDP context is mapped to an existing PFC (thus to an existing TBF), only a TBF reconfiguration would be necessary.

5) For Real-Time services it is not acceptable to set up the TBF only after the first PDUs arrive; therefore, all the contexts have to be ready before the first use data packet arrives.

6) The BSS takes an active part in QoS negotiations. It can modify or even reject the Requested ABPQ in the BSS PFC Creation Procedure, if its capacity/load do not allow the requested QoS.

5 ConClusions

1) As soon as IMS with UEP is required, we will need dedicated channels

2) For the first ‘quick & dirty’ implementations of streaming bearers the ‘special case’ of shared channels with some improvements as proposed by Ericsson in PS-HO paper (GP-020933) (beside NACC, PFC Flow control and multiple TBFs) should be sufficient

3) At the first glance the setup of dedicated channels could be achieved by modest changes in the RLC/MAC protocol (as alternative a separate Gb-RR is ffs.)

4) For an efficient support of RT services on dedicated channels there is a far field for optimisation, but it means a lot of standardization work.
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