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1
Introduction

One of the open points for the E-DCH scheduler is the need for autonomous ramping at the UE [1], where the motivation behind autonomous ramping is to allow deployment of an efficient common rate controller. On the other hand, an agreement was met during RAN2#46bis on the use of two E-RNTIs for the E-DCH scheduler [1], where the intention is to allow immediate access to UEs by AGs of a common E-RNTI when an UE starts transmission, and to allow UE dedicated rate control by AGs of a dedicated E-RNTI after the UE starts transmission.
In this contribution, we stress the need for the ramping behaviour first, and then proceed in proposing two ways of incorporating the ramping behaviour into the latest version of the Stage 2 E-DCH scheduler [2], in which the use of two E-RNTIs have been reflected.
2 Need for the ramping behaviour
As in the document presented at RAN2#46bis [3], the need for the ramping behaviour is outlined below.
1. Common rate control should be supported since:

· Allows simple resource management at the scheduler.

· Requires less overhead.

· Allows rate request free transmission.
2. However, with common rate control, the Node B will have to reserve hardware resources for all UEs regardless of their activtity since it has no knowledge of when the UEs will start transmission, and as a consequence, common grants mustl be very conservative.
· Ramping behaviour is therefore necessary to allow deployment of an efficient common rate controller.

3
Precedence rules on using two E-RNTIs
During RAN2#46bis, the use of 2 E-RNTIs, one primary and one secondary, was agreed. The intention is to allow immediate access when UEs start transmission by common AGs (AGs of a common secondary E-RNTI), and to allow UE dedicated rate control after the UE starts transmission by dedicated AGs (AGs of a dedicated primary E-RNTI). In order to allow this operation, the working assumption now is that UEs follow AGs of the secondary E-RNTI only if the SG was previously zero, or if the AG which last affected the SG was an AG of the secondary E-RNTI.

However, this means that whenever the scheduler wants an UE to switch between which AG the UE should follow (between AGs of the primary and secondary E-RNTIs), an AG of the primary E-RNTI must be signalled. This operation seems somewhat cumbersome, and it seems more natural for the UEs to maintain two interim SGs and to take the higher of them to be the actual SG to be used in the E-TFC selection.
Specifically, the following approach is suggested.

1. UE maintains a PSG (Primary SG), where PSG is affected only by AGs of the primary E-RNTI.

2. UE maintains a SSG (Secondary SG), where SSG is affected only by AGs of the secondary E-RNTI.

3. UE selects the higher value between PSG and SSG to be the actual SG to be used in the E-TFC selection.
4. For 2ms E-DCH, only AGs of the primary E-RNTI can alter the activation status of the processes
With such an approach, switching between AGs of the primary and secondary E-RNTIs can be done easily.
4
How to incorporate the ramping behaviour
Since the ramping behaviour is aimed to assist Node-B hardware resource allocation for common rate control, it should be applied only when UEs follow common AGs. I.e. the ramping behaviour should be applied only when the UEs follow AGs of the secondary E-RNTI, and assuming the UE behaviour described in section 3, the ramping behaviour should be applied only when SSG is higher than PSG.

There are two alternatives in realizing the ramping behaviour. Alternative 1 is a UE based solution in which the UEs perform autonomous ramping. Alternative 2 is a Node-B based solution in which the Node-B ramps up the UEs’ rate via dedicated RGs. Alternative 1 is a more direct approach, but it requires autonomous ramping at the UE, which is a functionality that is not currently captured in Stage 2. Alternative 2 is a more cumbersome approach, but it can be realized with functionalities currently captured in Stage 2. Detailed operation of Alternative 1 and Alternative 2 is illustrated in [4].
We propose RAN WG2 to agree on Alternative 1, since it is a more direct approach. However, if Alternative 1 is not acceptable to the group, at least Aleternative 2 should be agreed on to allow for the ramping behaviour.
Below, descriptions of how both alternatives work are provided, assuming the UE behaviour described in section 3.
4.1 Alternative 1

For Alternative 1, a common rate controller can signal the common maximum grant value via common AG, and the UEs can ramp up its rate from initially from a low rate to the signalled common maximum grant value. Then, the following rules should be followed:

1. UE maintains a PSG (Primary SG), where PSG is affected only by AGs of the primary E-RNTI.

2. UE maintains a SSG (Secondary SG), where SSG is affected only by AGs of the secondary E-RNTI.

3. If SSG > PSG:
· If Last used bit rate < SSG, SG = Last used bit rate + Delta (ramping step).
· If Last used bit rate >= SSG, SG = SSG.
4. If PSG > SSG, SG = PSG.
5. For 2ms E-DCH, only AGs of the primary E-RNTI can alter the activation status of the processes.
Note: A draft CR for Alternative 1 has been attached.
4.2 Alternative 2

For Alternative 2, a common rate controller can signal the common initial grant value via common AG, and the UEs can be ramped up from this common initial grant value to the common maximum grant value (which is kept internally at the common rate controller) via dedicated RGs. Then, the following rules should be followed:

For Alternative 2, the following rules should be followed:

1. UE maintains a PSG (Primary SG), where PSG is affected only by AGs of the primary E-RNTI.

2. UE maintains a SSG (Secondary SG), where SSG is affected only by AGs of the secondary E-RNTI.

3. SG = maximum (PSG, SSG).
4. For 2ms E-DCH, only AGs of the primary E-RNTI can alter the activation status of the processes.
Note: A draft CR for Alternative 2 has been attached.
Note: In order to make Alternative 2 work, the UE behaviour described in section 3 must be followed. Otherwise, each time an AG of the secondary E-RNTI is received (common AGs will be transmitted every now and then), the UEs’ rate which have been ramped up via dedicated RGs will drop down to the common AG value.
5
Conclusion
In this contribution, we stressed the need for the ramping behaviour first, and then proceeded in proposing two ways of incorporating the ramping behaviour into the latest version of the Stage 2 E-DCH scheduler [2], in which the use of two E-RNTIs have been reflected. CRs for both alternatives have been attached.
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