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1
Introduction

At RAN#27, discussion on simplification of the E-DCH scheduler took place, and as an outcome, RAN has tasked RAN WG2 the following [1]:

· “RAN tasks RAN WG2 to reduced unnecessary options and come for the next RAN Plenary with a Stage 2 whre no functionalities shall be unnecessarily duplicated, i.e. where all functions are useful in all network implementations. In line with this, RAN2 should continue their work based on the “RG based” mode as a starting point and to discuss the need for ramping.”
On the other hand, it was decided that UE can have two E-RNTIs for dedicated and common rate control at this meeting. 

In this contribution, we address the need for autonomous ramping for common rate control with common Absolute Grant. 
2 Motivations for common rate control
Common rate control has the following benefits.
1. DL overhead reduction

· Transmission frequency of grants in the DL is reduced when a single common grant addresses a group of UEs compared to the case where a single grant addresses a single UE.

· It has been shown that there is almost no degradation in system throughput due to the use of common grants [2].
2. Simple RoT allocation and control
· The scheduler only needs to compare the received RoT level with the RoT target and adjust the common grant value accordingly (i.e. decrement the common grant value if received RoT level > target, and incement the common grant value otherwise), and the scheduler doesn’t need to keep account of the power and buffer statuses of each UE.
· With dedicated rate control, the scheduler keep account of each UE’s power and buffer statuses, and must estimate what the resultant RoT will be before assigning dedicated grants.
3. Rate request free transmission

· With common grants, UEs can immediately start UL transmission when data arrives since they receive common grants beforehand. This is especially beneficial for the transmission of small packets such as gaming traffic and TCP acknowledgement.
· Also, UL overhead is reduced since rate requests are not needed.
From the above points, common rate control should be supported by the E-DCH scheduler in efficient way (Not only for light traffic case). 
3 Common rate control by using Common AG
3.1 Without autonomous ramping
With a common AG, the Node B will have to prepare hardware resources capable of receiving data at the power offset (data rate) indicated in the common AG for each and every serving UEs, regardless of whether an UE has data to transmit or not. This results in an inefficient Node B hardware usage, and conservative common AG values. Figure 1 illustrates the example that 5 UEs are connected but only one user has a data to transmit. As shown in this figure, scheduler cannot allocate data rate 1/5 of total amount of HW resourse and RoT resourse because Node-B cannot know which UE has data to transmit. (Note that common rate control should control common data rate for all UEs without having to treat individual SIs). 
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Figure 1. Example of common AG when 5 UEs is connecting (without Autonomous Ramping)
3.2 Autonomous ramping

If we apply autonomous ramping, most of HW resourse can be allocated for UE having data to transmit. Figure 2 illustrates an example of common AG with autonomous ramping. 
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Figure 2. Example of common AG when 5 UEs is connecting (with Autonomous Ramping)
As this figure shows, all resourse (both HW and RoT), except for those resources reserved to receive inactive UEs initial data rate, is allocated for the UE having data to transmit. Note that if another UE starts to transmit, Node-B signals new common AG during the ramping period of this UE to distribute resourse between the two active UEs before the total data rate becomes too high for the Node-B to accommodate.
4
Proposed solution
From the above discussion, we see common rate control by common AG and autonomous ramping to be the best solution in terms of operation. However, in doing so, we need to be careful not to incur too much complexity to the UE in addition to the support of the “RG based” mode. Our suggestion would be the following.

1. Include the autonomous ramping function to the current “RG based” mode description

· UE ramps up its rate to SG, not MAXSG

· UE should apply autonomous ramping only when the last received AG is of the secondary/common E-RNTI (i.e. autonomous ramping should not be applied when the UE receives an AG under the primary/dedicated E-RNTI).

· If it is desired in some cases not to apply autonomous ramping even for AGs under the secondary E-RNTI, it should be possible to “switch off” autonomous ramping by L3 signalling.

2. Do not define any autonomous ramping specific behaviour regarding the non-serving RLS grants
· I.e. when the UE receives a “DOWN”, new SG = Last used power ratio – Delta

· If hysteresis is defined, define only one operation.
3. Do not include the hold timer as in the description of “non-RG based” mode in the Stage 2
We see such addition of UE behaviour will cause minimum increase in the UE implementation and testing complexities.

5
Conclusion
In this contribution, we addressed the need for autonomous ramping as RAN2 was tasked to do so by RAN. Noting the decision during this meeting that the UE can have two E-RNTIs, one for dedicated and another for common E-RNTI, our conclusions are as follows.

· Common rate control should be supported by the E-DCH scheduler in efficient way (Not only for light traffic case).
· Autonomous ramping should be included in the current “RG based” mode behaviour as described in section 4, which is thought to incur minimum complexitites to the UE.
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