3GPP TSG GERAN Meeting #19
Tdoc GP-041006
Cancun, Mexico, 19-23 April 2004
Agenda Items: 7.5.1.7, 7.2.5.4.2

Source: Siemens



Draft CR to TS 43.246: User feedback using the CFCH
The present contribution contains the proposal to add a new subclause in the MBMS Stage 2 specification [1] (subclause 6.3.2) to describe how, during the MBMS data transfer, users can send feedback messages by using a Common Feedback Channel as discussed in [2].

[1] 3GPP TS 43.246, “Multimedia Broadcast Multicast Service (MBMS) in the GERAN; Stage 2”

[2]  GP-041007, “Common Feedback Channel for MBMS Data Transfer”, Siemens

6.3.2 User feedback using the Common Feedback Channel (CFCH)
6.3.2.1 Selective retransmission of RLC/MAC blocks
To enable selective retransmission of RLC/MAC blocks a CFCH can be established by the network. In this case, during the MBMS data transfer, all MS’s receiving the MBMS session are allowed to send feedback messages as access bursts on the CFCH. In particular the following rule has to be adopted:
· If a MS does not decode
 the RLC block transmitted at time t on timeslot n (of the multislot allocation), it will send one access burst at time t+Δt
 on the CFCH, using the n-th opportunity (of the 4 possible ones
)
· If a MS successfully decodes the RLC block transmitted at time t on timeslot n, it will not send an access burst at time t+Δt, 
The consequence is that, if an access burst is detected at time t+Δt, the network realizes that the block transmitted at time t on timeslot n has not been received (at least) by one MS.
The network behaviour, at the reception of such negative acknowledgements is implementation dependent. In general, feedback is meant to enhance the p-t-M delivery, but the goal is not to realize a fully acknowledged protocol. The idea is that, even if feedback is received saying that some RLC blocks were not received, retransmissions can anyway be skipped by the transmitter. In this way a single bad link does not necessarily hinder the overall p-t-M transmission.
6.3.2.2 Operations with Outer Coding at RLC layer
If outer coding at the RLC layer is used, it is not necessary to send a negative acknowledgement for every RLC block in error.
When outer coding and a feedback channel are used together, systematic and parity blocks are prepared at transmitting side. Then only the systematic ones are initially sent, while the parity ones are used to provide additional redundancy only once a negative acknowledgement is received.

In particular, for a code (n,k) the outer coding unit 

· generates n-k parity blocks from k systematic blocks

· assign BSNs to the n RLC blocks, with the following rule:

· systematic blocks will be assigned BSN = (M·n,…, M·n+k–1)

· parity blocks will be assigned BSN = (M·n+k,…, M·n+n-1) 
where M is the outer code block number starting from zero. 

Then only (M·n,…, M·n + k–1) blocks are initially transmitted, while parity ones are sent only upon feedback reception.

Every time a negative acknowledgement – referred to the reception of the systematic blocks - is received, p parity blocks (M·n+k,…, M·n+k+p-1) are transmitted (where p is a divisor of n-k). If a further nack is received – referred to the first p parity blocks – other p parity blocks (M·n+k+p,…, M·n+k+2·p-1) are sent and so on, until no nack is received or all the n-k parity blocks have been sent.

At the receiving side, every MS will send a negative acknowledgement in the following cases:

1. every time the detection of the header of an RLC/MAC block (with its BSN) fails.
2. when, after detecting (from the BSN) the outer code block number M and outer code segment i (i= 1, …, n), the MS computes the number of still expected blocks (LastM – i) and realizes that the following condition is true

 

(number of already received RLC blocks)M  + (LastM – i) < k

where LastM is the last expected outer code segment for outer code block number M, and is equal to k during the transmission of the k systematic blocks, to k+p during the transmission of the initial p parity  blocks, to k+2·p…
Once a nack for block M is sent, a flag is internally set, and no other nack for the same outer code block can be sent during the transmission of the current set of blocks (k systematic, first p parity, second p parity ones, etc.). 
The parameters  k, n and p must be communicated to the MSs receiving the MBMS session.



� If the data part cannot be decoded, but the header is successfully received AND the BSN corresponds to an already received block, the MS will NOT send an access burst


� Δt is a fixed value throughout the MBMS transmission


� This means that feedback can be sent only for multislot allocations of at most 4 timeslots.






