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1
Introduction

Recent EDCH discussions have focused on the required UL signalling to provide information to the Node B to aid in both short and long term scheduling decisions.  The use of E-DPCCH was originally mooted for this purpose but due to the assumed EDPCCH structure (10 bits total: 6 bits ETFCI, 2 bits RSN 2 bits ffs) then there is very little room for verbose uplink signalling. The single bit is therefore useful for deciding on relative grants but not necessarily for allocating absolute grants. Hence this paper proposes the use of MAC-e control PDUs for enabling the Node B to make decisions on absolute grants and suggests what information could be sent and a format for the PDU. 
2
Discussion

We propose two types of information for MAC-e scheduling:
· Buffer occupancy

· Predicted TFCI
The buffer occupancy is an indication to the Node B of the status of the UE MAC-e 
buffers which allows the Node B to better plan resources over time.  By knowing the occupancy of UE buffers over the longer term (10s of TTIs) it is possible for the Node B to appropriately schedule EDCH power resources.  Note, the occupancy is not simply a volume, but also requires some form of priority information. 
Predicted TFC describes the TFC that the UE expects to support given the status of it’s TFC selection states, power margin, buffers and DPCH activity, in order that the Node B is aware of what TFC the UE is likely to capable of supporting if an absolute grant is given.
It should also be noted that in SHO the MAC-e control information must be received by the serving Node B since it contains details of the rate request (PTFCI) and an indication of the length of time this rate request would be needed (BOR).  
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Proposed format
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Field definitions:
C – Control flag, 0 = no signalling information present, 1 = PTFCI and optionally BOR present
Signalling LI – Describes the length of the PTFCI + BOR

PTFCI – predicted TFCI.  Indicates to the Node B which TFC the UE would send in the forthcoming TTI if no restrictions (UL Tx power) were placed upon it. (The forthcoming TTI describes the first TTI in which the UE can expect to receive an absolute grant based on the MAC-e control information). PTFCI  can be considered a more detailed rate request than the single bit currently envisaged on EDPCCH 
BOR – Buffer occupancy report – see 3.1 for details

E – Indicates that MAC-es PDUs (details TBD) follow the control header.  Note, if this is set to 0 then this is simply a MAC-e control PDU.  
3.1 BOR definition
In order to allow the Node B to effectively schedule UE power resources, it is considered useful to provide both the buffer occupancy information, and also the priority of that information.  So assuming three ongoing services, the BOR would be broken down 
<BOR>

<Priority indicator>
  <Data in buffer> -- in octets 
<Priority indicator>
  <Data in buffer> -- in octets 
< Priority indicator>
  <Data in buffer> -- in octets 

 It is believed that an explicit indication of priority is used (or signalled from RNC to UE and Node B).  Possible priority indicators are:
- Max HARQ transmissions
- traffic class

4
Frequency of information

Since the increase in UL signalling will negatively impact the throughput provided by EDCH a balance must be struck between the need for up to date information at the Node B and the resources used for sending said data.  A number of alternatives are available for data:

	Frequency
	Pro
	Con

	Regularly scheduled
	Minimal signalling required, controlled by RNC 
	Inefficient, some control information sent when not necessary
Additional delay in the request grant cycle as the UE has to wait for the next opportunity to send a control MAC-e

	Polled
	Efficient, Controlled by Node B
	Requires DL signalling

Additional delay in the request grant cycle as the UE has to wait for the next poll by the node B

	Autonomous
	Efficient
	May lead to different interpretations of trigger conditions


Autonomous sending of MAC-e PDUs will allow for the Node B to use a PTFCI and BOR as a detailed rate request (in addition to the single bit currently envisaged to be sent on EDPCCH), and polled/scheduled sending of the control information will be useful in updating the Node Bs model of UE buffer status in the case of high volume data transmissions.
In addition to the frequency and nature of the scheme for sending MAC-e control PDUs, in SHO a retransmission mechanism may be required if the PDU is not acknowledged by the serving Node B. This may involve re-sending the control PDU in the same HARQ process or attempting to send it again in the next available HARQ process.
5
Conclusions

It is proposed to include some measurement report information in MAC-e specification to allow the UE to provide this information the scheduler when required.  The examples of information and control mechanisms given here are illustrative and a discussion would be required on what information should be provided, and how often that information would be sent.
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�MEC-e or MAC-d ?


�Do you think that we should be a bit stronger than this in pushing BOR and PFTCI ?





