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Normal Burst Fast Feedback Channel
1. Introduction
A new burst structure for fast feedback channel was presented in the GERAN#43 meeting. The aim of fast feedback channel is to define a control channel with higher multiplexing granularity within the current PACCH. The allocation of a channel with higher multiplexing granularity allows to multiplex several mobiles stations within 20 ms block period otherwise allocated for a transmission from single mobile station. An introduction of new burst format means impacts on MS transmitter and BTS receiver. This document discusses the proposal and points to possible options utilizing tools available in the current specification as much as possible in order to minimize impact on the system.
2. NorMAL Burst Block Structure
2.1 Burst Format
The proposal in [1] introduces a new burst and radio block structure where the normal burst is split into two parts. Each part is defined as a new burst format which comprises of 38 encrypted symbols, 26 symbols of training sequence, 6 tail bits (3 tail bits on each side of the burst) and guard period of 8.125 symbols. On the other hand, the normal burst comprises of 116 encrypted symbols, 26 symbol long TS, 6 tail bits and guard period of 8.25 symbols. 
The new radio block proposed in [1] is transmitted using two burst in the new burst format. An alternative to the proposal in [1] is to use a normal burst radio block which is transmitted using the normal burst format. The normal burst radio block coding cannot benefit from the frequency diversity which can be exploited in two burst radio block [1]. However, the normal burst offers 116 encrypted symbols in comparison to 76 encrypted symbols available with in two bursts as described in [1]. Because of more encrypted symbols available in the normal burst, lower code rate can be obtained and this could compensate for the decrease in frequency diversity in many scenarios. It is also expected that in all scenarios without frequency hopping the single burst solution would be better than the proposal in [1]. The block structures of the two proposals are shown on Figure 1 and Figure 2.
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Figure 1 - Normal Burst Fast Feedback Channel
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Figure 2 - Fast Feedback Channel [1]
2.2 Block structure

The normal burst block is intended to carry short control messages. It should be possible extend the set of control messages in future. Therefore, the inclusion of message type field as part of the block structure is proposed by this paper. Currently, the use cases discussed in [1] leads to the introduction of one message type. This means that 1 bit field for the message type would be sufficient for future extensions.
The Ack/Nack message should contain the following fields

· TFI – May be optional for single TBF mobile station. Otherwise, the identity is needed in case of MTBF and EMST. (Note: TFI is missing in [1]).
· SSN – Starting Sequence Number

· BoW – Beginning of Window

· CV – Countdown value reflecting the status of RLC buffer at the mobile station side. Reporting of the currently highest CV should be sufficient at least in case of EMST. It is assume that CV value provides more comprehensive information about the data availability on mobile station side than single bit indicator.
· Ack/Nack bitmap – Ack/Nack information for TFB/RLC entity identified by TFI
3. Advantages and Disadvantages

The advantages of normal burst block in comparison to the fast feedback channel [1] are the following

· No impact on MS transmitter (the proposal in [1] would need changes to UE transmitter and also new time masks are needed in 45.005)
· No impacts on BTS receiver (the proposal in [1] would need the equalizer and the channel estimation to run separately for the 2 users in uplink such a change may not be feasible in many BTS architectures)
· No impacts on BTS interference cancellation mechanism (The new burst structure proposed in [1] may have impact on standard IRC operation in uplink which would anticipate a given timeslot in UL being used by one mobile and the TSC being present in the middle which is not the case with the proposal in [1])
· More room for data because no extra tail bits and guard periods are needed

If same code rate is used with both proposals (i.e. normal burst block and block structure shown in [1]), there may be a slight difference in link level performance due to slightly less frequency diversity in the case of normal burst block. However, it is assumed that the larger space in the normal burst allowing lower code rate should be enough to compensate for the frequency diversity loss in many scenarios.
4. Conclusions

This document discusses the proposals of fast feedback channel. The proposals introduce new bursts format for the purpose of a new control channel in PS domain were presented in GERAN [1]

 REF _Ref245636140 \r \h 
[2]. The aim of this document is to emphasize that the introduction of a new burst format has impacts on both the mobile station and the network that do not seem to be justified. Although the sourcing companies do not support any of the proposals [1]

 REF _Ref245636140 \r \h 
[2], it is proposed by this document, that alternative solutions based on tools available in the standard, e.g. normal burst, should instead be investigated.
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