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1.
Introduction
This contribution proposes for discussion a MAC structure including Upper-ARQ and HARQ functionality. Design principles for Upper-ARQ should keep the complexity as low as possible. The interactions between the Upper-ARQ and lower/upper functionalities are also described 
2.
MAC structure including Upper-ARQ and HARQ
The following MAC structure is considered. It is based on the multiplexing structure captured in the RAN2 TR. It is assumed that Outer-ARQ is part of the MAC layer. This contribution does not address the multiplexing aspects at HARQ and Transport channel level and therefore the following picture focuses only on the Upper-ARQ aspects.
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Figure 1: Example of MAC architecture for DL in eNB

A more detailed view of the Upper-ARQ structure is given in the following picture. The structure is based on the streamlined RLC AM model.

[image: image2.wmf] 

Transmission and Retransmission 

buffer 

 

Set fields in 

Upper

-

ARQ 

PDU Header (e.g. set 

poll bits)

 

Upper

-

ARQ Control Entity

 

Logical Channel

 

Towards Lower MAC

 

Receiving side

 

Add Upper

-

ARQ header (TBD)

 

Transmitting side

 

Reception buffer and Retransmission 

management

 

Remove Upper

-

ARQ header 

(TBD)

 

Routi

ng

 

From Lower MAC

 

Received Status

 

Control

 

Control

 

Logical Channel

 


Figure 2: Upper ARQ model for Acknowledged Mode
Assuming that Upper-ARQ functionality is needed mainly to cope with rare cases of HARQ delivery failure and with HARQ NACK to ACK misinterpretation, it is assumed that ARQ machine should avoid any unnecessary complexity. 

2.1 Principles for a simple ARQ Machine

The following design principles are proposed for discussion: 

· Only non-segmented packets are buffered at Upper-ARQ level and retransmission is done at non-segmented level, e.g. if one segment is lost then all the packet is retransmitted.

· Segmentation and concatenation of Upper-ARQ PDUs is done below the Upper-ARQ based on L1 Feedback  (e.g. CQI) from HARQ
· Upper-ARQ contexts are transferred during eNB to eNB mobility (i.e. no re-establishment as RLC today in case of SRNC relocation). The level of details of the transferred context is FFS.

· Simple retransmission scheme

· Retransmission based on HARQ Indication of delivery failure (maximum number of retransmission of an HARQ PDU reached and HARQ PDU not acknowledged)

· Additional mechanism(s) at least to cover from HARQ NACK to ACK mis-interpretation, e.g. based on periodic Status reporting
· Configurable Timer Based Discard at transmitter side for e.g. conversational services

· In band control (i.e. Reset, Window synchronization TBD)

· Upper-ARQ re-establishment by the RRC layer

2.2 Interaction with HARQ and PDCP

· No Interaction with PDCP assuming that there is no buffer in the aGW and no flow control between aGW and eNB

· Interaction with HARQ:
· HARQ Request data from Upper-ARQ
· HARQ Indication to OARQ of delivery failure

· HARQ reset requested by the Upper-ARQ (TBD)
2.3 Sequence numbering
It is proposed that the Upper-ARQ adds a SN. It is FFS whether the PDCP SN (or security layer SN in the aGW) may be re-used.

The “segmentation/concatenation and TSN setting” entity below the Upper-ARQ adds the TSN sequence number to be used by the re-ordering entity at the receiver side.
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Figure 3: Sequence Numbering
Proposal

It is proposed to discuss the layer structure and the layer principles described in the section 2. Based on the results of the discussion, we are happy to provide a text proposal to be included in the RAN2 TR.  
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