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1. Introduction
One of advantage of Rate Scheduling is its small downlink scheduling overhead thanks to up and downlink differential command. In order to handle the scheduling error, so far the following approaches have been discussed in RAN1: 

· Filtering approach: [2]
Scheduling command is passing through a filter in order to decay the impact of error in past scheduling commands. 

· Periodic synchronisation approach: [2]
In addition to differential up/down commands, scheduler sends separate synchronisation commands periodically.

· Fast Ramping approach: [3]
In addition to differential up/down commands, scheduler sends separate TFC indicator.

· Detected TFC based approach:
When node B receives MAC-e PDU, the UE pointer is synchronised to the detected TFC of received MAC-e PDU. 

In this contribution, we compare the candidate solutions in terms of required downlink signalling overhead and associated complexity. Downlink overhead becomes important system design issue considering a possible scenario when HSDPA and E-DCH are co-exist and serving cell of both channels could be equal to each other.

2. Comparison of Signalling Error Mitigation Techniques

Required Downlink Overhead
· Filtering approach: 
This approach has no additional required downlink overhead.

· Periodic synchronisation approach: 
In order to send separate synchronisation command, additional overhead is needed. The exact amount of additional overhead is dependent on the synchronization period and its reliability.

· Fast Ramping approach:
In order to send separate TFC indicator, in addition to differential up/down command, additional overhead is needed. The exact amount of additional overhead is dependent on frequency of fast ramping message and its reliability.

· Detected TFC based approach:
This approach has no additional required downlink overhead. 

MAC-e PDU multiplexing

The RAN1/RAN2 decision on single EDCH transport channel per UE and multiple MAC-d flow multiplexing on single EDCH transport channel has the following impact on each approach.

· Filtering approach:
No impact. 

· Periodic synchronisation approach: 
No impact

· Fast Ramping approach:
No impact

· Detected TFC based approach:
If a subset of MAC-d flow (among a set of MAC-d flow configured for E-DCH) are not multiplexed into a TTI, it is not yet discussed how the assigned rate of the particular subset of MAC-d flow should be handled. If scheduler takes the assigned rate back, then UE should send further rate requests for the subset of MAC-d flow. Alternatively, even if scheduler does not touch the assigned rate of the subset, there is still problem such that UE may not be able to send any data packet from the subset of MAC-d flow. To solve the problem careful design of TFCS is needed hence adding additional complexity. 

Support of Per-Cell, Per-MAC-d Flow basis signalling (persistence control)
· Filtering approach: 
Supports the error of downlink fast persistence and Per-MAC-d flow basis signalling.

· Periodic synchronisation approach: 
Supports the error of downlink fast persistence and Per-MAC-d flow basis signalling.

· Fast Ramping approach:
Currently fast ramping approach is proposed for per-UE basis rate scheduling. It is remained to be seen how this approach can cure the downlink error in persistence control scheduling and Per-MAC-d flow basis signalling.

· Detected TFC based approach:
Currently this approach is proposed for per-UE basis rate scheduling. It is remained to be seen how this approach can cure the downlink error in persistence control scheduling and Per-MAC-d flow basis signalling.

3. Conclusion
From the discussion above, we see that filtering based approach provides no additional downlink overhead and no additional complexity to support current MAC multiplexing agreement and persistent (per-Cell basis) rate controlling, hence we propose Filtering based approach to be included in the RAN2 TS and RAN1 TR. 
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6. Appendix
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Figure 1: Downlink Feedback Error and Threshold Drifting
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Figure 2: Example of Parallel Signaling (Frequency of Explicit Signaling L = 2 frame)
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Figure 3: Flowchart of Filtered Signaling
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8
Physical Channel Structure


Editor's note: This chapter is supposed to capture the changes to TS25.211


8.2
Physical Channel Structure for Control Signalling 

8.2.2 Downlink 


The E-SCCH carries downlink feedback signalling related to uplink E-DCH transmission. The E-DCH-related feedback signalling consists of Hybrid-ARQ Acknowledgement (HARQ-ACK) and Rate Grant (RG). 

The RG field in E-SCCH TTI contains 1 bit up/down/keep information. Filtering of the RG is performed by both node B and UE in parallel as specified in section 11.1. 


---------


11
Physical Layer Procedures


Editor's note: This chapter is supposed to capture the changes to TS25.214

11.1 Procedure for Filtered Rate Grant Signalling


After node B transmits i-th RG to a UE, dnb (i), it updates the UE pointer, Rnb (i), as follow:

Rnb (i+1) = Rnb (i) + dnb (i) + (1-r) (Rref - Rnb (i) )

where Rref is the reference TFC pointer and 0<r<1 is the convergence parameter configured by the network:

After the UE receive rate grant message due (i), the UE updates its UE pointer, Rue(i), as follow:


Rue (i+1) = Rue (i) + due (i) + (1-r) (Rref – Rue (i) )


