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1. Introduction 
At present, Guaranteed Bit Rate (GBR) is supported in R5 HSDPA in order to serve an important role of efficient provisioning streaming and interactive services in downlink packet transmission. Current requirement of uplink enhancement in TR [1] also clearly indicates the strong emphasis on uplink streaming services. In order to consider the issue of supporting GBR in enhanced uplink, this contribution intends to kick off the discussion by raising several aspects of further consideration.
2. Discussion
Limitation of R99 uplink DCH for provisioning streaming GBR
R99 RNC can support uplink streaming traffic by means of RRC controlling TFCS assigned for UE in a cell. To guarantee a certain bit rate over the air-interface, RNC can allow “sufficient” TFC set to support the required bit rate. However GBR traffic can be more efficiently handled by enhanced uplink dedicated channel due to:
· Lowered BLER target of GBR traffic – Fast L1 retransmission introduced by enhanced uplink relax the BLER requirement at lower level from which the capacity can be maximized. 

· Tighter controlling noise rise portion of GBR traffic – Closer to radio, the Node B scheduler has better opportunity for tightening a noise rise variation due to GBR traffic and therefore increasing the system capacity. 
Enhanced Uplink for provisioning of streaming GBR

Let us start from an illustration in Figure 1 where two UEs have two MAC-d flows with attribute of GBR and non-GBR. Having current working assumption of transport channel multiplexing in mind, we consider all flows are transported over E-DCH. Each UE reports rate request or scheduling information to the Node B scheduler which, then at Node B, are classified with respect to associated GBR attribute of flow. Node B scheduler assigns the portion of available uplink noise rise by means of controlling suitable subset of TFCS for each UE. This management of “Node B controlled TFC subset” should be able to meet the requirement of GBR flows in the cell while maximising the cell capacity. This figure only illustrates the simplified overall aspects of provision of GBR in the uplink scheduling and some further detail aspects are considered in the following.
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Figure 1: provision of GBR in fast uplink L1 node B scheduling
· GBR attribute of MAC-d flow

Reflecting the downlink HSDPA GBR framework, each uplink MAC-d flow can be associated with per-flow and per-UE specific GBR attribute. RNC can inform both UE and node B of this MAC-d attribute at establishment of EDCH transport channel. R5 GBR definition can be reused in enhanced uplink such that the uplink Node B scheduler should deliver GBR over the air interface under normal operating conditions provided there is data to be delivered at UE. 
· Node B scheduling and GBR

Current fundamental principle of node B scheduling (both Rate Scheduling and Rate & Time Scheduling) provides a general enough framework for fast L1 controlling transmission rate of GBR flow. Node B scheduler can control the subset of TFCS by observing both the reception status and queue size of GBR flow. L1 scheduling information may include queue size of GBR flow and available transmission power margin of UE.
· Resource allocation at UE and GBR

Since GBR attribute was not defined in R99 uplink DCH, there is limitation for current R99 UE TFC selection algorithm in efficiently treating both GBR and non GBR flows. Furthermore, the Node B scheduler should have a good control over the UE behaviour regarding on how UE allocates the assigned portion of uplink noise rise. Therefore, if UE procedure is needed to be changed, it is necessary that the UE resource allocation policy is needed to be “simple and transparent” to Node B scheduler.
· L1 signalling

Unlike HSDPA where the node B scheduler knows the detail status of all data queues, the uplink Node B scheduler requires UE to report its queue status of GBR flows in detail. It is FFS whether or not current assumptions on L1 signalling schemes for Rate scheduling and Rate & Time scheduling are sufficient for efficient Node B scheduling for GBR flows. For example in the case of Rate & Time scheduling, UE reports SI via uplink including the buffer occupancy of UE. If only aggregated buffer size is reported to node B, then the scheduler may be not able to make more efficient decision. 
3. Conclusion and text proposal for TR 25.896
After reviewing several issues of provisioning of GBR in uplink enhancement, we found 

· For streaming service, GBR functionality/feature has not yet been studied/considered explicitly in TR.


· The current assumptions of uplink scheduling seem to provide general enough framework although detail investigation is FFS. 


· Some assumptions of GBR feature of R5 HSDPA could be reused in Enhanced Uplink

In conclusion, if RAN1 agrees that provisioning of GBR can add significant value to enhancement of uplink, then we would like to propose a following text proposal for inclusion of TR 25.896:

-----------------------------------------------------------------
7.x Provision of Guaranteed Bit Rate in Enhanced Uplink
7.x.1 Purpose and General Assumptions

R5 HSDPA supports the Guaranteed Bit Rate functionality for downlink steaming packet data transmission. In uplink a provision of GBR functionality using enhanced uplink dedicated transport channel may allow more spectrally efficient transmission of streaming data packets than using existing R99 dedicated transport channel. This goal of efficient handling of GBR traffic is to be reflected during the study of fast Node B scheduling, shorter TTI length and Node B controlled rapid retransmission. 

Current R5 HS-DSCH specification defines an attribute of GBR associated with HS-DSCH MAC-d flow such that the downlink Node B scheduler should deliver GBR over the air interface under normal operating conditions provided there is data to be delivered. It is possible to reuse this R5 GBR definition in uplink enhancement so that GBR attribute can be associated with EUDCH MAC-d flow at establishment period. 

7.x.2 Scheduling strategies to support GBR
Fundamental principle of Node B scheduling is that Node B can allocate the common uplink system resource to UEs in a cell by means of fast L1 controlling of TFC subset. In the presence of GBR flows, Node B scheduler should be aware of GBR attribute of each flow and it should be able to monitor the condition of GBR flow so as to provide a needed resource. For efficient uplink Node B scheduling of GBR flows, uplink L1 signalling is needed for updating the explicit status of GBR data queues at UE. Furthermore to enable more controlling capability for the Node B scheduler over UE, a simple and transparent UE resource allocation policy is preferable. 
7.x.3 Signalling to support GBR
7.x.3.1 L1 signalling
This section is to be defined
7.x.3.2 RRC signalling
This section is to be defined.
7.x.3.3 Iub/Iur signalling
This section is to be defined.
-----------------------------------------------------------------
4. Reference
[1] 3GPP TR 25.896 “Feasibility Study of Enhanced Uplink for UTRA FDD”, version1.0.2














































































