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1. Introduction 

At WG2 #23 in Helsinki, a general framework for the HARQ protocol for HSDPA was agreed [1]. The required uplink signalling as well as downlink signalling both on shared control channel and in-band signalling on HS-DSCH was identified but exact numbers for each data field length were not given.

In [2], the content of various data fields is discussed and a proposal is made on the length of the fields. In this document, we present some additional discussion for some of the data fields and present our proposal on the length of the different fields.

2. HARQ related signalling

2.1
Uplink signalling

In the uplink, a single bit ACK/NAK was agreed. 

2.2
Downlink signalling

2.1.1
Shared control channel

-
HARQ process identifier

Due to the asynchronous operation of the HARQ scheme, each HARQ process has an identifier which is used in the receiver to determine which blocks to soft combine. In TSG RAN WG1, the number of HARQ processes has been discussed both from UE memory (soft buffer) and processing time point of view. A lower number of processes is desirable from memory point of view whereas a larger number of processes allows longer processing times. Our contributions in WG1 have shown that six HARQ processes form a reasonable compromise, which allows reasonable processing time both for UE and Node B, does not increase the memory too much and allows continuous transmission to a UE.

Based on the above we propose a 3 bit HARQ process number (in line with [2]).

-
New data indicator

The new data indicator is used to distinguish between data blocks and it is specific to the HARQ process. It is incremented for each new data block. This field is necessary to identify when the NodeB has interrupted the transmission of a data block and started with a new data block (using the same HARQ process identifier). Some reasons for the interruption were identified in [2].

Each time the New data indicator is incremented, the UE flushes the current content in the soft buffer and replaces it with the received new data. If the new data indicator is not incremented, the UE soft combines the received data with the content currently in the soft buffer. Normally, a single bit is sufficient to distinguish between the two cases. There can, however, be error cases when more bits would be useful. For instance, if a NAK is missed and interpreted as an ACK (with prob. 10-3..10-4) and the Node B transmits a new block and the new block identifier of this new block is missed, too, i.e., the shared control channel is lost (10-1..10-2), then the UE is not responding with ACK/NAK which can be interpreted as an ACK (10-1..10-2). Node B continues with transmission of a new block which would have the same number as the originally NAKed block and UE would erroneously soft combine these two blocks which corrupts the soft memory for that process. Even several correct retransmissions of this new block might not result into correct decoding. If the error events above are assumed to be independent, then the joint probability is in the order of 10-5..10-8. If they are not independent, the joint probability can be considerably higher.

Based on the above we think that transmitting a two bit new data indicator (should rather be called data block identifier) should be considered.

2.1.2
In-band signalling on HS-DSCH

-
Priority class identifier

This field is used to separate different priority classes in order to differentiate between logical channel priorities multiplexed into the same transport channel. Rel99 frame protocol has a 4 bit priority field allowing 16 different priorities. For HSDPA frame protocol no decisions have been made yet. A 2 bit field allows for 4 priority classes,a 3 bit field allows for 8 priority classes. 

· Transmission sequence number (TSN)

This field is incremented for each new data block within a priority class and transport channel and is used for reordering to support in-sequence delivery. The length of the transmission sequence number determines how many data blocks can be stored in the UE hard memory buffer. As discussed in [2], a 5 bit TSN allows 3 transmissions of a data block for round trip time of 6 TTIs in the worst case (typically more transmissions are possible). Since there is no reason to assume longer round trip times, a 5 bit TSN is deemed sufficient.

· Transport channel identifier

This field is used to separate different transport channels and it was not yet mentioned neither in [1] nor [2]. This information is typically implicit in the TFRI but if several transport channels have the same transport block set size (data block size) and therefore could use the same TFRI, an explicit transport channel identifier is proposed to be added to MAC-hs header which is sent in-band on HS-DSCH. 2 or 3 bits is deemed sufficient.
3. Conclusion

Type of signaling
Carried on channel
number of bits

Downlink



HARQ process identifier
Shared Control channel
3

New data indicator
Shared control channel
1-2

Priority class identifier
Inband (MAC-HS)
2-3

Transmission sequence number
Inband (MAC-HS)
5

Transport channel identifier
Inband (MAC-HS)
2-3

Uplink



status report

"binary" (ACK/NAK)

Table 1 Proposed number of bits for the different data fields associated with the HARQ protocol.
Table 1 shows the different signalling fields and proposals for their lengths. By selecting, e.g., 3 bits priority class identifier and 2 bits transport channel identifier together with 5 bits MAC TSN, results into a 10 bits MAC-hs header, which would be added to each data block, i.e., a MAC-hs header per TTI.

4. Proposal

The proposal is to include Table 1 from section 3 into Section 7.1 in [1].
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