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1 Introduction

At the last meetings in Cannes, first views on the segmentation and concatenation functions for the new E-UTRA have been presented by different companies [1]

 REF _Ref117919659 \r \h 
[2]

 REF _Ref117919660 \r \h 
[3]

 REF _Ref117919661 \r \h 
[4]. These companies expressed very similar views on this specific aspect of the layer 2. 

In this document, we summarize the different aspects of the discussion and propose to come to an agreement on the general aspects of data framing in the new layer 2 for E-UTRA.  

2 Discussion on Data framing

In all wireless systems, the layer 2 main task is to offer efficient data transfer over a wireless physical medium. One of the most important functions involved in data transfer is the data framing or more specifically the Segmentation/Re-assembly and concatenation functions. The role of data framing is to adapt the shape of the data stream (e.g. IP packets) to the characteristics of the medium and to the offered resources. 

It is expected that with E-UTRA, the wireless physical medium will be a medium dynamically shared among competing users and resources allocation will be driven by the instantaneous physical conditions. At the other end of the data delivery chain, IP data traffic will surely constitute most of the contents delivered on E-UTRA as traditional CS services decline. The combination of IP based services such as FTP or HTTP, which are well known to be bursty and with variable packet sizes with variable instantaneous capacity, calls for a very flexible and adaptive framing. In the current system, data framing is done at the RNC in the RLC layer. RLC SDUs are segmented and concatenated into RLC PDUs which sizes are predefined and static parameters. Data framing with static PDU size was well suited to initial CS services (e.g. constant bit rate (CBR) speech codecs) but offers poor performance for instance, in terms of header overhead, for modern PS data services. Finally, it should be noted that WiMax supports data framing with dynamic PDU size.

With HSDPA/HSUPA, the introduction of the MAC-hs layer allowed to better match the instantaneous payload to the physical channel quality by concatenating several MAC-d PDUs into one transport block but did not revisit the core aspects of data framing. Although reconfigurable in principle, the size of the MAC-d PDU stays a critical radio bearer parameter that is difficult to optimize. 

Performing segmentation and concatenation of IP packets in a smart manner that benefits from varying channel conditions should enable to efficiently decrease the associated overhead and padding and thus increasing the spectrum efficiency. E-UTRA gives an excellent opportunity to locate the Segmentation/Concatenation functions at the E-Node B and link it to the scheduling algorithm. This would require to deliver IP packets to the E-Node B, or compressed IP packets if PDCP is not located at the E-Node B. Finally it should be ideally possible to allow a direct transfer of IP packets to the lower layer (no segmentation). Besides increased radio efficiency due to smaller overhead; this should also increase application performance (e.g. RTT at IP level) and reduce system complexity (e.g to buffer IP packets where a segment is missing). 

3 Conclusion

We propose to agree on the following working assumptions:

· Locate segmentation/concatenation functions of upper layer PDUs (e.g. IP packets) at the E-Node B

· Investigate framing solutions based on variable PDUs
· Perform Segmentation/Concatenation based on scheduling decision in order to benefit from instantaneous physical conditions.
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