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1 Introduction

All downlink RLC/MAC blocks contain a two bit field called the Reserved Radio Block Period (RRBP), as shown in Figure 1 and Figure 2.  The RRBP field is only valid if S/P bit is not set to 0 within GPRS MAC header or the ES/P bit is not set to 00 within EGPRS MAC header.
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Figure 1 GPRS MAC Header
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Figure 2 EGPRS MAC Header

In the case of GPRS, there are four combinations of  RRBP and S/P bit sequences that are not used as shown in Table 1. Similarly, in the case of EGPRS, there are four combinations of RRBP and ES/P bit sequences that are not used as shown in Table 2. Currently the RRBP field is used to indicate the amount of time the MS has to respond to a poll request (see [1]). If the mobile station is not polled then the RRBP field is ignored by the mobile station. The RRBP and E/SP fields are only valid if the MS is explicitly addressed within the RLC/MAC header or the message header. 

	S/P
	RRBP
	

	1
	00
	RRBP bit sequence used

	1
	01
	RRBP bit sequence used

	1
	10
	RRBP bit sequence used

	1
	11
	RRBP bit sequence used

	0
	00
	RRBP bit sequence not used

	0
	01
	RRBP bit sequence not used

	0
	10
	RRBP bit sequence not used

	0
	11
	RRBP bit sequence not used


Table 1 GPRS RRBP and S/P bit sequences

	ES/P
	RRBP
	

	11
	00
	RRBP bit sequence used

	11
	01
	RRBP bit sequence used

	11
	10
	RRBP bit sequence used

	11
	11
	RRBP bit sequence used

	10
	00
	RRBP bit sequence used

	10
	01
	RRBP bit sequence used

	10
	10
	RRBP bit sequence used

	10
	11
	RRBP bit sequence used

	01
	00
	RRBP bit sequence used

	01
	01
	RRBP bit sequence used

	01
	10
	RRBP bit sequence used

	01
	11
	RRBP bit sequence used

	00
	00
	RRBP bit sequence not used

	00
	01
	RRBP bit sequence not used

	00
	10
	RRBP bit sequence not used

	00
	11
	RRBP bit sequence not used


Table 2 EGPRS RRBP and ES/P bit sequences

From these four code points, at least three can be used for other purposes without having a performance impact on the (E)GPRS system , that is it would not be stealing valuable radio resources from any other operation. Furthermore, in the current system, the RRBP field is probably used less than 50% of the time.

The number of code points available on the downlink are directly proportional to the number of downlink timeslots destined to one mobile station. For example, if 1 downlink slots is destined to one mobile station, then 3 code points are available, if 2 downlink slots are available then 6 code points are available and so on.

2 Proposals for usage of spare code points

These code points limit what kind of information can be transmitted in the downlink direction but the frequency of transmission can be quite high. For example, with 4 timeslots downlink assignment, only one timeslot is likely to carry the polling information while the other three timeslots could carry additional information via these additional code points.

2.1 Switching between assignments

A mobile station in transfer mode may be required to switch between different assignments. It is proposed that the MS stores the parameters of assignments and the network could use the RRBP code points to switch between different assignments. For example, during FTP download the downlink TBF is likely to be running constantly while the uplink TBF may have a start/stop behaviour. In this case it is quite likely that each time the same uplink TBF are assigned. MS could store the last uplink TBF assignment parameters before releasing it and the network could restart this uplink TBF by using RRBP fields when the MS requests uplink TBF again. 

More generally, when a mobile station is assigned uplink TBF resources, it is instructed to save a record of the TBF parameters describing the assignment of these resources in a ‘first in first out’ data store which records the most recently sent parameters, the second most recently sent parameters, and so on. The network can restart the desired previously allocated TBF by using an appropriate code point in the RRBP field, provided the parameters of this TBF were stored sufficiently recently.

An example of the signalling is shown in Appendix A.

2.2 Frequent Uplink Ack/Nack

A second proposed use is to use the RRBP code points to acknowledge uplink data blocks without using PACKET UPLINK ACK/NACK messages. When the network simply wants to indicate to the mobile station that all uplink RLC data blocks upto a certain point in time have been received then it is not necessary to send a full PACKET UPLINK ACK/NACK message. The RRBP field could be used to indicate this. The advantage of this is that downlink resources are not used and the uplink data transfer can be more efficient because uplink data blocks get acknowledged more frequently.

An example of the signalling is shown in Appendix B.

2.3 Combining These Proposals

These two proposals can be combined by noting that all three unused code points are available on every downlink timeslot monitored by the mobile. For convenience the combinations of unused code points and slot numbers are labelled as:

S11, S12, S13,
For code points 1,2,3 on the first downlink slot towards the MS

S21, S22, S23,
For code points 1,2,3 on the 2nd downlink slot towards the MS

etc.

Then it is proposed that the code points S11, S12, S13 are used to provide uplink Ack/Nack, and code points S21, S22, S23, S31, S32, S33 and so on are used to indicate which of the previously stored assignments to use.

3 Conclusion

The RRBP resources that are otherwise wasted can be used to signal additional information to the mobile station. This contribution proposes two possible usages of the spare RRBP resources in order to optimise signalling load on the downlink. As this resource is available in majority of the radio blocks on every timeslot carrying GPRS packets, the resource can be used to convey small but frequent information. Delegates are asked to consider the proposals in this document and provide feedback. If a consensus is reached favourable to the principles described, Panasonic can provide detailed change requests.

4 Appendix A

This appendix illustrates the proposed mechanism for re-activating previous assignments. Table below shows a possible interpretation of the spare RRBP when currently the S/P or the ES/P bits indicate RRBP has no meaning. For this illustration it is assumed that only the second downlink slot is available, so the code points correspond to S21, S22, S23, as explained above.

	ES/P 
	S/P
	RRBP
	

	11 
	1
	00
	RRBP bit sequence used

	11 
	1
	01
	RRBP bit sequence used

	11 
	1
	10
	RRBP bit sequence used

	11 
	1
	11
	RRBP bit sequence used

	10
	-
	00
	RRBP bit sequence used

	10
	-
	01
	RRBP bit sequence used

	10
	-
	10
	RRBP bit sequence used

	10
	-
	11
	RRBP bit sequence used

	01
	-
	00
	RRBP bit sequence used

	01
	-
	01
	RRBP bit sequence used

	01
	-
	10
	RRBP bit sequence used

	01
	-
	11
	RRBP bit sequence used

	00
	0
	00
	RRBP bit sequence not used

	00
	0
	01
	Use the most recently stored TBF parameters.

	00
	0
	10
	Use the 2nd most recently stored TBF parameters.

	00
	0
	11
	Use the 3rd most recently stored TBF parameters.


Table 3 Possible interpretation of spare EGPRS RRBP, ES/P, and SP bit sequences for re-activation of stored TBF parameters
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Figure 3 Example showing re-activation of previous uplink assignment
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Figure 4 Example showing switching to previous downlink assignment

5 Appendix B

This appendix shows a possible mechanism for acknowledging uplink RLC data blocks without the use of Packet Uplink Ack/Nack. Table below shows a possible interpretation of the spare RRBP when currently the S/P or the ES/P bits indicate RRBP has no meaning. The code points are transmitted on the first downlink slot, corresponding to S11, S12, S13, as defined above. 

	ES/P 
	S/P
	RRBP
	

	11 
	1
	00
	RRBP bit sequence used

	11 
	1
	01
	RRBP bit sequence used

	11 
	1
	10
	RRBP bit sequence used

	11 
	1
	11
	RRBP bit sequence used

	10
	-
	00
	RRBP bit sequence used

	10
	-
	01
	RRBP bit sequence used

	10
	-
	10
	RRBP bit sequence used

	10
	-
	11
	RRBP bit sequence used

	01
	-
	00
	RRBP bit sequence used

	01
	-
	01
	RRBP bit sequence used

	01
	-
	10
	RRBP bit sequence used

	01
	-
	11
	RRBP bit sequence used

	00
	0
	00
	RRBP bit sequence not used

	00
	0
	01
	All RLC data blocks upto Radio Block B(x-2) have been received.

	00
	0
	10
	All RLC data blocks upto Radio Block B(x-3) have been received.

	00
	0
	11
	All RLC data blocks upto Radio Block B(x-4) have been received.


Table 4 Possible interpretation of spare EGPRS RRBP, ES/P, and SP bit sequences for uplink data block acknowledgement
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Figure 5 Example showing acknowledgement of uplink data blocks
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