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1.
Introduction
At the beginning of the meeting, the group agreed to rely on in-band information (sent as part of the MAC-e PDU) for the purpose of rate-request, although it is still open whether one or two bits are also going to be available on the E-DPCCH for scheduling information. During the main meeting discussions, a number of different scenarios and use cases emerged:
· Beginning of data burst
· During on-going data transmission – transmitted always/frequently
· During on-going data transmission – transmitted occasionally based on triggers
Since there was limited time during the main session and the discussions were advancing quite slowly, several companies got together for an unofficial meeting. This document attempts to capture most of the discussions.

2.
Identified Information

The information below is referring to the actual information that needs to be conveyed rather than the format in which it would be encoded:
· Power headroom: amount of power available relative to current PDCCH level
· Relationship to granted rate (any link to the rate that is currently being granted/used??)
· Handling of the DCH transmission (is the DCH transmission taken into account??)
· Filtering (is the reported power headroom value averaged or raw??)
· Buffer status/Priority level: amount of data for a given priority level
· Buffer status for each priority level

· Total buffer across priorities

· Buffer status for highest priority level

· MAC-d flow: may be needed in order to convey the beta factor to be used

As a reference, below we provide what could be seen as worse case sizes for conveying each of these pieces of information:

· Power headroom: 7/8 bits 

· Linked to E-TFI and to absolute grant size
· Buffer size: 0 – 50kB: 8 bits
· For example we considered 1Mbps reference data-rate, 80ms scheduling delay (RTT) and 5 periods of scheduling delay. This would result in a total UE buffer of 50kB
· 8 bits result in about 1% error for minimum buffer of 800 bits and maximum of 10 to 50kB

· Independent encoding of Logical channel/MAC-d flow/priority: 10 bits

· Priority: 3 bits

· MAC-d flow: 3 bits

· Logical channel: 4 bits

· Joint encoding of Logical channel/MAC-d flow/priority: 5 bits

In terms of the buffer reporting information, it was noted that the UE would not hold all data for a transmission in its buffers, but would instead be flow-controlling the data stream coming from a PC through e.g. the USB interface. It is therefore not possible to e.g. consider the size of the entire file to send. Also, it was noted that the scheduler behaviour was unlikely to take into account very minute changes in the buffer status and that therefore the number of bits needed to convey this information could be significantly smaller.
3.
Issues
3.1
Triggering schemes

Below we provide a few of the possibilities that were discussed:
· Always

· Periodic

· Buffer status event trigger
· Total/Highest priority/each

· Power headroom information event trigger??

· No immediate support

3.2
Reliability scheme
Because the rate-request information needs to be received by a cell that is part of the serving Node B in order to be helpful, some scheme may be introduced in order to ensure this.
· There was a general sense that the handling would depend on the scenario:
· Beginning of data burst

· During transmission

· Power offset

· Using a higher power offset would help in speeding up reception and increasing reliability
· Dependence on priority of data to be transmitted

· Some companies felt it might be useful to change the behaviour depending on data priority
· Repetition

· Quick-repeat during consecutive TTIs without awaiting to see which cell acknowledges the transmission.
· Acknowledged re-transmission scheme
· Based on the reception of an ACK from the serving RLS
· Two possible schemes were considered:

· Do not flush soft buffer (continue re-transmissions) until ACK from serving cell (scheme 1)
· Flush soft buffer and send rate-request again with new transmission until ACK from serving cell (scheme 2)
4.
Company positions
Motorola:

· Total buffer information

· No priority

· Request of increase in grant

· No differentiation based on scenario

· Serving cell reception: NOT SURE
· Trigger: always sent

· Rate-request format: Total buffer status: 3 bits, Power headroom: 5 bits, Happy-bit: 1 bit

Siemens:

· Buffer occupancy for each priority queue

· Power headroom information taking into account DCH

· No differentiation based on scenario

· Serving cell reception: NOT SURE
· Trigger: substantial change in amount of data for any buffer

· Rate-request format: Not sure. Would accept short rate-request but wants priority information to be included.
Samsung:

· Assume the presence of the happy bit on E-DPCCH
· Buffer occupancy for each priority queue

· Power headroom information taking into account DCH

· No differentiation based on scenario

· Serving cell reception

· Beginning of burst: wait for ACK from serving (scheme 2)

· During ongoing transmission: wait for ACK from serving (scheme 2)

· Trigger: substantial change in amount of total buffer status

· Rate-request format: [Buffer status: 8 bits, priority: 3] per priority, Power headroom: 5 bits.

Nokia:

· Assume the presence of the happy bit on E-DPCCH
· Total buffer information

· Buffer size for highest priority + priority level

· No differentiation based on scenario

· Serving cell reception: NOT SURE
· Trigger: some event, poll through absolute grant

· Rate-request format: Total buffer status: 2 bits, Priority: 2 bits, Power headroom: 2 bits. Some of this information may be differential.
Panasonic:

· Assume the presence of the happy bit on E-DPCCH
· Total buffer information

· Buffer size for highest priority + priority level + logical channel ID

· Power headroom information

· No differentiation based on scenario

· Serving cell reception

· Beginning of burst: power boost, repetition + wait for ACK from serving (scheme 2)

· During ongoing transmission: no special handling

· Trigger: some event

· Rate-request format: Total buffer status: 3 bits, Power headroom: 3 bits, Highest priority buffer status: 3 bits, logical channel info: 4 bits. 

LG:

· Buffer occupancy for each logical channel or priority queue

· Serving cell reception

· Beginning of burst: power boost, wait for ACK from serving (scheme 2)

· During ongoing transmission: wait for ACK from serving

· Trigger: based on new data arrival

· Rate-request format (beginning of burst): [Total buffer status: 5 bits, logical channel id: 5 bits] for logical channel triggering event.

· Rate-request format (during transmission): [Total buffer status: 3 bits, , logical channel id: 5 bits] for logical channel triggering event, Happy-bit: 1 bit
Ericsson:

· Assume the presence of the happy bit on E-DPCCH
· Power headroom

· Priority information (Highest priority??)

· Some buffer status

· Serving cell reception

· Beginning of burst: power boost, repetition + wait for ACK from serving

· During ongoing transmission: no special handling

· Coding may depend on scenario

· 2 octets before transmission

· 1 octet during transmission

· Trigger: always
· Rate-request format: Total buffer status: 2 bits, Power headroom: 3 bits, logical channel info/priority: 4 bits. 

Qualcomm:

· Assume the presence of the happy bit on E-DPCCH
· Total buffer information

· Buffer size for highest priority + (priority level or logical channel ID??)

· Power headroom information

· No differentiation based on scenario

· Serving cell reception

· Beginning of burst: power boost, repetition + wait for ACK from serving (scheme 1)

· During ongoing transmission: no special handling

· Size: 8 – 16 bits (fixed size)

· Trigger: some event

· Rate-request format: Total buffer status: 5 bits, Power headroom: 4 bits, Highest priority buffer status: 3 bits, logical channel info: 4 bits. 
5.
Control info transmission format

The control information will need to be integrated into the MAC-e header. For this purpose there were two possibilities:
· Specific DDI code-point: does not take bits on MAC-e header, but costs 6 bits in the MAC-e control.
· Extensions (e.g. L2 based mobility indication) achieved using different DDI values.
· New bit in the MAC-e header to indicate the presence of control information: costs one bit on each MAC-e header. 
· One or two bits of control info type ID following at the beginning of the control information (only when the new bit indicates control.
6.
Summary
On a whole the solutions do not vary substantially. At least 5 (out of 8) companies have proposals that should be relatively easy to reconcile although this was actually not achieved during the discussions. Also, Siemens indicated they were willing to accept a compromise solution.
In terms of event triggering, there seems to be relatively broad agreement that supporting some form of event reporting would be acceptable. Below we provide a short list of the items on which the proposals differ.
Overhead size:

· Extra-small (about 1 byte): Motorola, Nokia
· Small (about 2 bytes): Panasonic, Qualcomm, Ericsson

· Large (more than 2 bytes): Samsung, Siemens, LG
Transmission schemes for on-going transmission:

· Acknowledged transmission of rate-request: Siemens, LG, Samsung

· Non-acknowledged transmission of rate-request: Panasonic, Qualcomm, Ericsson

· Unsure: Nokia, Motorola
The format for introducing MAC-e control information depends on the frequency of the message transmission. Again there were differences between companies. Some companies expected to send the information rarely and would therefore prefer to reserve a DDI value, whereas others expected to send the information  frequently and would prefer to add a bit to the MAC-e header in order to indicate the presence of control information:

· Frequent transmission (use bit on MAC-e header): Panasonic, Qualcomm, Ericsson

· Infrequent transmission (use DDI code-point): Samsung, LG
There are still some external decisions that may affect companies’ positions:

· Presence of Happy-bit on E-DPCCH.

· Absolute grant size in RAN1.
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