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1 Introduction
The concept of autonomus ramping was captuered for Guranteed Bit Rate Services in the latest working version of TS25.309 for scehduling in uplink. Following the recent discussions on RAN1 email Ad Hocs and last RAN2 meeting, in this contribution, we first briefly examine autonomous transmisison suggested in R2-042248. Discussins in RAN1/RAN2 identified constraints of common ramping for all UEs. This document proposes an approach to alleviate these constraints by means of adaptive ramping approach without introducing extra delay keeping the advantages of autonomous transmission. 
2 Offset Selection for Autonomous Ramping
R2-042248 identifies the following issue for autonomous ramping:  

“UE cannot transmit its data rate designated by rate controller rapidly. It means that this mode is not appropriate for strict QoS service (Thus transmission delay may be larger in case that UE should transmit large amount of data rapidly).”

Use of dedicated mode as a solution, incurs significant additional signalling when there are several UEs requiring dedicated grant.  In this case, we will loose the potential advantages of autonomous transmission which is simple operation and no need for dedicated grant and consequential delay.  An alternative solution is shown in Figure 1.
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Figure 1 Dynamic ramping based on initial bit rate and capacity indicator

An aggregate value indicator is broadcast from Node-B (e.g.: in form of mean buffer occupancy in UEs). Each UE simply compares its own status to this aggregate: The UEs that are well above this aggregate value ramp faster and use more radio resource, whilst UEs below this aggregate use normal ramping and use less radio resource.  This simple mechanism would provide better fairness, better user experience and better UE end-delay for autonomous ramping and makes it suitable even for services with more restricted QoS requirements without excessive delay.

Please note that the data for UE1 in Figure 1 data has been sitting in the UE buffer for a while and if it does not ramps up faster it will suffer from further delays. UE2 on the other hand realises that it is well below the broadcast aggregate capacity and it does not accelerate the ramping process to let UE1 recover from its critical solution. 
3 Fairness and Autonomous Ramping 

The proposed aggregate value can also be applied after ramping to final selection of transmission rate in UE. This is a further fine tuning capability captured in SI phase [2].  When autonomous ramping applies to group of UEs [1], since the issued rate grant is common, it can not distinguish between UEs’ different transmission conditions. While one UE can suffer from a delay due to large amount of data waiting for transmission, the other UE might not have a lot of data to transmit.  To solve this problem and exploit the existing “data diversity”,  a mechanism is suggested in Figure 2.
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Figure 2 Cooperative Scheduling Supporting Autonomous Ramping 

To give autonomous ramping a distinguishing capability over UEs with different transmission condition the following solution is suggested: The aggregate value indicator is broadcast (e.g.: in form of mean buffer occupancy in UEs). Each UE simply compares its own status to this aggregate: The UEs that are well above this aggregate value use more radio resource, whilst UEs below this aggregate use normal ramping and use less radio resource.  Please note that in Figure 1 UE2 realises that it is well above aggregate and lets UE1 recover from critical load conditions. The result is a cooperative scheduling, leading to better end-user delay, better fairness, better UE experience and less packet dropping.
The signalling structure is illustrated in Figure 3: 
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Figure 3 Signalling for proposed capacity of broadcast information

It is worth noting that since Node-B is fairly aware of both broadcast value and UE buffer occupancy, it is capable of performing a “mirror calculation” which helps it to be aware of UE decision and reserve/allocate the hardware resources in advance. 
The following assumption was made on signalling:

1. It is assumed that mean buffer occupancy is determined per each application such as streaming, interactive and background. 
2. The mean buffer occupancy can have a value between zero and full buffer size. The buffer size is divided into number of segments (e.g. fifty segments). 

3. To keep the operation simple, only serving Node-B broadcast the mean buffer occupancy indicator.

4. When a new UE joins a serving Node-B, it is not aware of the current mean buffer occupancy of that Node-B: Node-B sends whole buffer occupancy to UE (e.g. 6 bits) to UE through for example MAC-e signalling or using a field of AG (limited use of AG which does have a negligible affect on the signalling load.) 

5. When mean buffer occupancy changes by at least one segment, a one bit capacity indicator (increase/decrease) is broadcast to group of UE which are identified by a group ID (up to two bits).  UE then updates mean buffer occupancy information by applying this single bit relative value by sending it on SGCH.   
4 Conclusion 

A capacity indicator is broadcast from Node B which helps UE to perform an adaptive ramping to improve performance of autonomous ramping without introducing extra delay. The proposed mechanism is also applied after ramping to the final decision made by UE on transmission rate. A signaling principle for Node B scheduling information has been presented. 
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