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Early TBF establishment
1 Introduction
The setup time of a TBF in (E)GPRS might be in the order of several hundreds of milliseconds.
For delay sensitive real-time applications, such a delay in the setup time would impair the performance greatly. For instance, this is the case for PoC (Push-to-Talk over Cellular) applications, or VoIP over cellular. 
As already discussed in GERAN WG2, one possibility to overcome this problem is to allow an “early TBF establishment”, i.e. the possibility to open a TBF even before some actual data is ready for transmission. If a TBF is opened in advance (i.e. before data is available for transmission), this would mean that no setup time will be needed as soon as there is a real need to transmit something over the radio interface. 

An “early TBF establishment” in the DL is already allowed by current specifications, at least according to Siemens’ interpretation. Therefore the present document concentrates on a possible solution for the UL case only.
Note also that the specific trigger in the mobile station to start the early request for an uplink TBF establishment is out of the scope of the present document (in practice this could be linked for instance to the existence of a SIP signalling session, that often anticipates the establishment of a real-time connection, as suggested in [1]).

2 Simple solution for Early UL TBF establishment
The possibility for a mobile station to request an uplink TBF even before some data is ready for transmission has been already discussed in some specific proposals ([1], [2], [3] and [4]). But such proposals have some important drawbacks. For instance:

· they foresee the definition a special additional procedure, adding extra complexity in both the MS and the network
· they are linked to the support of multiple TBFs in both the MS and in the network, thus limiting the general applicability of the solution.

The proposal here described provides an alternative simpler solution that reuses some already available procedures in the standard and does not have the support of multiple TBFs (nor any other capability) as a pre-requisite.
The idea is that a simple early TBF establishment of an uplink TBF could be based on the already available “extended UL TBF” operation. Such a mechanism is currently used at the end of an uplink TBF (i.e. when the mobile station has no more data to send) to keep the uplink TBF alive, i.e. to keep it in a sort of stand-by state so that – when further data needs to be transmitted – the MS can immediately resume the transmission with no need to re-open the TBF in the normal way (i.e. through the random access procedure). This is realized allowing the network to schedule the USF also when mobile stations have no more data to send. In this case, if mobile stations do not have any data to transmit, they are allowed to send packet uplink dummy control blocks (or also no messages at all, if the support of this capability is indicated by the network). When new data is finally available for transmission in the MS buffer, new RLC data blocks may be sent in the uplink as soon as the proper USF is detected, with no need to physically re-open the uplink TBF.

To allow an early TBF establishment, the improvement would consist in applying the “extended UL TBF” behaviour right from the beginning of an uplink TBF. But since some RLC data blocks are anyhow needed to actually open the UL TBF, the idea is that, even if there is no data to send, the MS could still initiate the TBF by sending a single empty LLC frame, as currently done in the Cell Update case, and then immediately switch to the “extended UL TBF” operation. 
In this case, the already available normal procedure could be reused with no modifications:

· “extended UL TBF” would be entered after sending the empty LLC frame
· the network would continue scheduling the USF

· the mobile station would answer with packet uplink dummy control blocks (or, even better,  with no messages at all, if the support of this capability is indicated by the network)

· when some data is finally available to be transmitted, the MS would immediately start the transmission as soon as the proper USF is detected. 
Since the decision about when (and for how long) to apply the “extended UL TBF” is in full control of the network, the only remaining problem to solve is the way to indicate to the network that “extended UL TBF” operation should always be used in this case.

This can be done in two ways: 

1. either adding a new “cause” in the (EGPRS) (Packet) Channel Request, clarifying the request the mobile is performing on the (P)RACH is for an “Early TBF establishment” 
2. Or, considering that the number of combination of bits still available to signal such indication in an access burst is very reduced, this information could be conveyed in the network during a two-phase access procedure. The specific request to start the “extended UL TBF” operation would be shifted to the second message of the access procedure, i.e. the Packet Resource Request message. Since this message is conveyed in a proper radio block and not a short access burst, adding additional information to it wouldn’t be problem at all. It should be noted that, even though the two-phase access procedure is intrinsically slower than the one-phase access one, this wouldn’t be a problem at all in this case. This procedure would be used well before the actual need to send data, so that no extra delays would be added. 
The specific indication to the BSS that the request being performed by the mobile station is for an “early TBF establishment” could also be used by the network to understand that the initial message transmitted by the mobile station to open the TBF (i.e. the empty LLC frame) doesn’t carry any actual information. In this case the BSS could optionally decide to discard it locally (i.e. not forward it to the SGSN) therefore avoiding any impact also on the Gb interface.
Summarizing the proposal, to realize an “Early UL TBF establishment”:

-
A mobile station (with no data to send) could decide to send an empty LLC frame, thus triggering the establishment of a normal TBF. After sending the empty LLC frame the mobile station could immediately behave according to the “extended UL TBF” operation. When some actual data is available for transmission, the mobile station could send RLC data blocks in the uplink as soon as the proper USF is detected, with no need to physically re-open the uplink TBF.
· To inform the network that the TBF should be operated in “extended UL TBF” mode, the mobile station could insert a new cause (i.e. “Early TBF establishment”) in the (EGPRS) (Packet) Channel Request sent on the (P)RACH in the one-phase access procedure. Alternatively, the mobile station could insert the indication for the network to operate in “extended UL TBF” mode in the Packet Resource Request message in the two-phase access procedure.
The simple solution here suggested:
· does not introduce additional procedures in the mobile station and in the network, nor new TBFs types.
· does not require any capability indicator in the MS Radio Access Capability, nor to be linked to any other MS capability (e.g. mTBF or other)
· does not require the indication of specific network support
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