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1. General Aspects:

Actually in UTRA L2 the MAC protocol specification ( TS25.321, approved in RAN#4 meeting as V.3.0.0) covers a MAC architecture which is oriented on the specific needs of different Radio Access Bearers and the related mapping to the appropriated transport channels, both for FDD and TDD. 

One part of this MAC architecture is the  MAC-shared. This entity was motivated by FDD using DSCH because of the existing downlink code shortage in FDD. In TDD the same entity was chosen to cover the needs of an efficient packet service support within the MAC. The MAC for TDD operates  on DSCH, USCH. These channels are controlled  by control channels mapped on the RACH/FACH what gives TDD the opportunity to handle the bursty traffic efficiently.

The following shows some motivation aspects for using the Shared Channels and discusses also the drawbacks using a DCH approach for sharing of resources.

The TDD specific compared to FDD is that an allocated but not used resource is lost for the system capacity. In FDD due to the soft capacity an allocated but not used resource saves system capacity (interference).  Therefore it is imperative for TDD to allocate only resources which are really used. Due to the TDMA principle itself that means that the resource allocation for short time (bursty traffic) has to know exactly the  timing on the Radio interface. It implies too that the release of the resource has to be ensured in any case to be immediately reused. 

Only accepting a noticeable performance loss sharing resources with DCH instead of Shared Channels  is possible since:  

a. a normal setup and release on the DCH itself with release messages, because of the execution     

     time of these procedures and the risk of release message loss.   

b. a signalling issued from the Serving-RNC (like the Dedicated Control Channel (DCCH) signalling)

       crossing several times  the Iur   interface with important delays.

Another fact in TDD is that it is not possible like in FDD to allocate a low bit rate dedicated signalling channel using the soft capacity properties like FDD.

To have a similar behaviour in TDD only the possibility exist to allocate fix a low bit rate DCCH, but it is very expensive, the delays are not neglectable and certainly not usable for a lot of NRT users using a connection.

The basic intention for TDD operation on USCH / DSCH was that we should be able to allocate resources only when needed, effectively changing the capacity allocated to a UE rapidly when there is  data to send. 

Analysing the DCH we found that: 

a) 
Set-up and release times for a DCH have to be slower than an allocation signal. Unless the DCH is allocated for a fixed period of time, release signalling is too slow and unreliable to permit efficient use of resources. 

b) 
It seems problematic  to change the capacity (resource units) assigned to a DCH rapidly, reliably and for a fixed period of time. Maybe using DCCH signalling on the DCH (DCCH separated from Dedicated Traffic Channel DTCH by MAC header) this is possible but it still means we have a minimum DCH allocation of 24 kbps in each direction in order to be able to signal, we do not have this overhead with the USCH/DSCH. This applies also for the signalling capacity supporting closed loop power control on DCH.

Therefore it is highly inefficient from our point of view to justify keeping such a capacity of24 kbit/s operating when only some bytes ( packets)  every few seconds have to be transmitted.

2. Usage of RACH / FACH 

Can the RACH / FACH be a limiting factor controlling the Shared Channels?  

The capacity on RACH/FACH is in any case  a matter of configuration. The use of DCH is in any case more expensive for the system capacity due to the very high overhead for DCH set-up and release in case of bursty traffic. If the DCH remains allocated to the UL-user  waiting for the next measurement the capacity of the system drops dramatically.

Using the RACH / FACH we have the RACH as a contention based channel, the performance depends on several aspects. Using the RRC procedure on DCH  for e.g. the release procedure  it can be said that there are different RRC messages to send which cross the at least the Iub, the delay time has to be considered in comparison to  0 ms additional protocol overhead using a predefined end of the allocation. 

3. Allocation of Resources

Can the allocation mechanism for the Shared Channels react on different traffic load on DCH / shared Channels ?

The capacity of the USCH/DSCH is not fixed but periodically updated by the RRC. The resources allocated to the USCH/DSCH are potentially all resources not used for the DCH or not reserved for the future use of DCH (resource reservation for RT-bearer setup or for channel borrowing to neighbour cells). The allocation to the USCH/DSCH will also contain some quality criterion for the different TS in use.  Free unused resources may exist only within the period between two updates. Inside such a packet oriented system we can use some mechanisms inside the packet protocol to handle the update frequency. But in general we can’t see here any significant drawback related to the allocation flexibility. In any case  a threshold may exist and some times also a hysteresis for triggering a appropriated action.  

4. DCA Functionality  

Can the DCA functionality seen as restricted by the usage of shared channels ?  

The DCA  consist of Fast and Slow DCA. The Slow DCA located in the RRC has the knowledge of the overall interference situation. To assure a efficient operation the Slow DCA has to work on a time averaged base. This information is the base for the Fast DCA in the MAC.

The USCH/DSCH resource allocation as mentioned above is periodically updated and takes into account DCA related to DCH. Further the USCH/DSCH resource allocation to the MAC may contain some quality criterions. 

