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Multislot capability reporting method for IPA
1 Introduction

In GP#53 meeting, multislot capability reporting problem in one phase access by the IPA capable MS was pointed out in GP-120211[1], and then the “Radio Access Capabilities Request”(RAC Request) was introduced in the IPA message. In this contribution, the sourcing company analyzes the issue when MS RAC request bit is set to “1” and proposes a method to solve this issue.    
2 Problem analysis
When the IPA capable MS accesses the network with one phase access establish cause, the MS can only indicate its multislot class group based on Tx number (i.e. Tx=1, 2 and 4 with typical assumed multislot class 1, 5 and 12 respectively). If network wants to request the accurate multislot capability of the MS, it will send the RAC request in the IPA message. The whole procedure of one phase access in IPA scheme is described in Figure 1.
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Figure 1 One phase access using IPA              Figure 2 Two phase access using IPA
As shown in Figure 1, the MS should send the Packet Resource Request (PRR) message to report its precise multislot class when RAC Request bit is set to “1”. And the network needs additional Packet Uplink Assignment (PUA) to adjust the timeslot allocation and solve contention resolution. Except the first scheduling, this procedure is quite similar with two phase access as shown in Figure 2, and the network can mandate the MS to enter two phase access by sending single block assignment in IPA. 
Thus it is worth considering how to report the precise multislot class as soon as possible in one phase access while reducing radio resource consumption, i.e., avoiding to send PRR, PUA, and potential Packet Control Ack message.
3 Solution

3.1 Piggybacked MS multislot class capability
The precise multislot class can be inserted into the uplink RLC data block with the reserved value of length indicator (LI=122), as shown in Figure 3. The MS shall only include multislot class information in this manner if the network indicates its support for IPA feature. 
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Figure 3 Modified uplink EGPRS RLC data block
3.2 Optimized one phase access with piggybacked multislot class
3.2.1 Proposed one phase access procedure
One phase access procedure with IPA is optimized as shown in Figure 4. The MS shall include the precise multislot class in all UL RLC Data blocks with random TLLI until the Packet Uplink ACK/NACK or Packet Uplink Assignment message with matching TLLI is received. 
After obtaining the precise multislot class, network decides to reconfigure the UL TBF (shown in Figure 4(a)) or not to reconfigure the UL TBF (shown in Figure 4(b)).
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Figure 4 (a) With TBF reconfiguration              (b) Without TBF reconfiguration
3.2.2 Comparison between current and proposed one phase access
Figure 5 shows the one phase access procedure when using the RAC Request in IPA message to request the precise MS multislot class. According to the analysis in GP-120211[1] as shown in Figure 5 (left), the mobile station is ready to receive USF on the newly assigned resources in the 14th block after BSC sending the IPA message. With the proposed method in Figure 5(right), the MS can receive USF on the newly assigned resources as soon as the current procedure in Figure 5(left).
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Figure 5 Current one phase access (left) and optimized one phase access with piggybacked multislot class (right) using IPA
However, in Figure 5 (left), the MS has to send PRR message to report its precise multislot class, and the network should transmit the PUA message to reconfigure the UL TBF or solve contention resolution immediately. Since the only vague information from the MS side in one phase access is the precise MS multislot class, the network only needs to get MS multislot class before contention resolution is finished. In Figure 5(right), sending PUA and Packet Control Ack meassges can be avoided, thus the signaling resources can be saved.
4 Conclusion

In this document, a piggybacked multislot capability reporting method is proposed for one phase access procedure using IPA. MS multislot class is inserted into the uplink RLC data block indicated by reserved LI value. With the proposed method, the network can avoid sending PRR message and PUA message to request the MS multislot class in one phase access using IPA. 
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6 Appendix A
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Figure A.1 Reconfiguration by legacy procedure in One Phase Access Using IPA if no MS RAC request bit is included/introduced in IPA
Note: The MS should be ready to receive on the new assigned resources in 10 blocks following the one when the network transmitted the IPA message in the figure.
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