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1
Introduction

It was discussed in Ran#33 that CELL_FACH state should be improved by utilizing HSDPA features. In addition, it should be considered how the data rates available in CELL_FACH can be increased to reduce signalling latencies due to “always on” type services. In this contribution, we propose one possible approach using Optimised MAC PDU structure for enhanced CELL_FACH.
2 Discussion
Nowadays, more and more “always on” type services, like PoC, Push email, VPN connections, are expected to be used via UTRAN. These services will introduce frequent but small packets to be transmitted between UE and server.
According to current MAC PDU structure on FACH (DCCH or DTCH over FACH), each MAC PDU can only carry one MAC SDU which is delivered to one UE. The size of the MAC-SDU depends on the size of the RLC-PDU, which is defined during the setup procedure. Typical size of MAC-SDU is 144 bits for Signalling or 336 bits for traffic data, which is larger than small packet’s size.   

[image: image1.wmf] 

MAC SDU

 

C/T

 

UE

-

Id

 or

 

MAC header

 

MAC SDU

 

TCTF

 

UE

-

Id

 

type

 

MBMS

-

Id

 


For frequent but small packets scenarios, packing multiple MAC SDUs which are delivered to different UEs during the same period into a single MAC PDU can utilize bandwidth efficiently. This is particularly true when the SDUs are small.
In this contribution, we propose one possible optimised approach for packing multiple MAC SDUs which are delivered to different UEs during the same period into a single MAC PDU for enhanced CELL_FACH. 

All of these optimised changes impacts on the MAC-c entity with adding multiple UE functionality. The data from DCCH or DTCH to be transmitted is transferred from the MAC-d entity to the MAC-c entity, then from MAC-c entity to MAC-hs entity via IUB interface on UTRAN side. The data received on the DL high speed common transport channel (e.g. FACH, HS-DSCH, or new DL common transport channel introduced by enhanced CELL_FACH) is mapped to the MAC-hs entity on UE side, and transmitted to MAC-c entity which is connected to the MAC-hs entity, and transmitted to MAC-d entity finally.
An optimised MAC PDU consists of a MAC header and one or several MAC SDUs as shown below.     
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The MAC header contains one or several MAC sub-headers. Each MAC sub-header starts with TCTF, UEID TYPE, UE ID, C/T, and LI(the sequence SDU’s length), F(a flag indicating if more fields are present in the MAC header) for new adding. This allows the MAC SDUs delivered to different UEs to have variable length. So, it is necessary to add LI of where one MAC SDU ends and another begins. If the F field is set to "0" , the F field is followed by an additional MAC sub-header. If the F field is set to "1" the F field is followed by a SDU.
A MAC PDU contains one or several packed sequence of variable length SDUs which are delivered to different UEs during the same period.
Therefore, this optimised MAC PDU structure packing multiple MAC SDUs which are delivered to different UEs during the same period into a single MAC PDU can utilize bandwidth efficiently.
Moreover, we can make following limits to simplify MAC PDU structure further:

· Limit only one type of logical channel over a DL high speed common transport channel (e.g. FACH, HS-DSCH, or new DL common transport channel introduced by enhanced CELL_FACH). Limit details are defined during the previous setup procedure. Hence, the traditional TCTF field can be not included in MAC PDU structure.
· Limit only C-RNTI type can be used in MAC PDU structure. This limit information is configured during the previous setup procedure. Hence, the traditional UE ID TYPE field can be not included in MAC PDU structure and the traditional UE ID field is C-RNTI of fixed length.
So, the simply MAC PDU structure see figure below:
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But, adopting this simplified MAC PDU structure may limit it’s flexibility. We should trade off between the simplified more efficient MAC PDU structure and the complex controlling procedure and it’s flexible using.
4
Conclusions
Based on the above discussion, We think the “frequent but small packets to be transmitted” scenarios have been identified that indicate a benefit in being able to pack multiple MAC SDUs which are delivered to different UEs during the same period into a single MAC PDU. Furthermore, we provide several optimised MAC PDU structures for enhanced CELL-FACH for further discussion.
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