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1. Introduction

As a third alternative to implement hybrid-ARQ type II/III quick hybrid ARQ type II/III was described in r2-002007. This document contains the required changes to TR 25.835 in order to state about the specifics of this alternative.

2. Text proposal for 25.835

5
Overview of Hybrid ARQ Type II/III

Three alternative approaches to realize hybrid ARQ are presented in this document for consideration.

Option 1 is based on the present termination of retransmission protocols, i.e. utilizing the retransmission mechanism defined in release '99 with the current termination points and adding Type II functionality as an add-on to the current protocol. Option one is described in chapter 6.

Option 2 is to add fast hybrid ARQ functionality to Node B. With this approach the release '99 RLC and MAC are not affected. Option 2 is described in chapter 7.

Option 3 describes a quick hybrid ARQ TYPE II/III scheme for both uplink or downlink, which uses a fast L1 back channel for ACKs/NACKs, and triggers the sending RLC for immediate retransmission of a particular RLC-PDU. Option 3 is described in chapter 8.In the same sense as in option 1 and 2, release ’99 RLC and MAC are not affected by this concept.

6.1 
Protocol Architecture
[…]

· TX buffering of RLC-PDUs for AMD service: The buffering of data, which should be (re)transmitted at the transmitting RLC side.
· TX buffering for fast HARQ: The buffering of data in L1 of the transmitting side to allow for fast HARQ
[…]

8 Option 3: Quick hybrid ARQ Type II/III
Quick hybrid ARQ Type II/III uses a fast back channel to convey ACKs and NACKs for received transport blocks, and a notification mechanism between L1 and RLC to indicate the need for a retransmission of a particular transport block. Short sequence numbers are generated in L1, which are required to differentiate between different received transport blocks. Hence, it is avoided that the RLC sequence numbers (12 bit) are conveyed twice over the Uu (once within the transport block, once within the side information). The conveyance of sequence numbers within the ACKs or NACKs can be avoided.
8.1
Protocol architecture

This section gives a general overview of function split for quick HARQ TYPE II/III in the UE, the Node B, the Controlling or Drift RNC, and the Serving RNC. Quick HARQ TYPE II/III is employed in both uplink and downlink.

Table x1 and x2 show, which functions should be fulfilled  in the UL and DL directions in the entities, respectively. The table entries refer to the definitions as given in section 6.1.

UE
Node B 
CRNC / DRNC
SRNC

TX buffering of RLC-PDUs for AMD service
RLC
-
-
-

Redundancy selection and Parameter setting
RLC
Layer1: Transformation of RLC SNs into short SNs in side information
-
-
-

RX soft decision buffering for combining
-
Layer 1
-
-

RX buffering for RLC‑SDU reassembly
-
-
-
RLC

Combining of retransmissions
-
Layer 1
-
-

Table x1: Functional split for quick hybrid ARQ type II/III in the UE, NodeB, CRNC/DRNC, and SRNC in UL direction

UE
Node B 
CRNC / DRNC
SRNC

TX buffering of RLC-PDUs for AMD service
-
-
-
RLC

Redundancy selection and Parameter setting
-
Layer1: Transformation of RLC SNs into short SNs in side information
-
RLC

RX soft decision buffering for combining
Layer 1
-
-
-

RX buffering for RLC‑SDU reassembly
RLC
-
-
-

Combining of retransmissions
Layer 1
-
-
-

Table x2: Functional split for quick hybrid ARQ type II/III in the UE, NodeB, CRNC/DRNC, and SRNC in DL direction
The protocol stack overview for quick hybrid ARQ type II/III is the same as for hybrid ARQ type II/III, since the key difference lies in the fact that sending L1 conveys to sending RLC a list of RLC SNs of RLC PDUs that have to be retransmitted. A further difference, that can however not be reflected in the protocol stack overview, is the fact that side information (short SN, redundancy version, …) as well as feedback information (ACK, NACK) are carried over Uu on a physical channel that need not be visible on transport channel level, since the information is only used in L1.
Instead of RLC sequence numbers, short SNs are conveyed between sending and receiving L1 as part of the side information. The number of bits required for the short SNs is ceil(ld M), where M is the number of coded transport blocks that can be simultaneously stored in the receiving L1. Sending L1 runs a mapping table between the RLC SNs and the short SNs of RLC PDUs that were transmitted but not yet positively acknowledged. Due to the short SNs it is avoided that RLC sequence numbers are carried twice over the air interface (once as part of the RLC PDU, and once as part of the side information).
7.2 Usage of transport channels and physical channels
Side information should be available as quick as possible, although the requirements are not as strong as in the case, where stop-and-wait is applied. The receiver reads the sequence number and redundancy version after which the packet is decoded. Side information and sequence number are added by Layer 1 to facilitate fast decoding at the receiver end. 
The quick h-ARQ TYPE II/III feedback information is transmitted once in a frame (say with number N) addressing transport blocks that were received N-F frames before, where F is a constant subject to configuration by RRC. Hence, NACKs or ACKs need not include the short SNs to indicate the very transport block, but the identification of the transport block is done implicitly, and results from the sequence of ACKs and NACKs in the feedback information. This feedback information can be inserted in a DPDCH by reserving a few slots in advance or by using some of the dedicated physical control channel bits (DPCCH) in the given slots.
7.3 Services provided by the physical layer
7.3.1.
Functions of Layer 1
· The main functions of the physical layer are listed in [1]. The following additional functions have to be performed for quick HARQ TYPE II/III operation:
· (sending L1) Transformation between RLC SNs and short SNs in the side information, RX soft decision buffering and combining for data

· (receiving L1) generation of Acknowledgement PDU
· (sending L1) generation of a list of RLC SNs of PDUs that need retransmission to be conveyed to sending RLC
· encoding/decoding, transmission, and error detection on quick HARQ TYPE II/III side information (including fast acknowledgements avoiding short SNs by implicitly addressing of TBs which are NACKed or ACKed)
7.3.2 Interface to Layer 1

According to the functional split, parts of the functionality for quick HARQ TYPE II/III have to be performed in the physical layer. 
7.4 MAC protocol
For the basic functionality presented in this document no changes are anticipated to the MAC protocols.
7.5 RLC protocol
No changes to RLC protocols have been identified. As with release '99, RLC can operate in transparent mode, UM or AM independent of whether the quick HARQ TYPE II/III is being used.
7.6 7.6   RRC protocol
Some additional parameters for the configuation of quick HARQ TYPE II/III will be required.
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