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A multi-address message
1 Introduction

Current GERANEMDA study focus on PDCH efficiency improvement, this contribution analyzes a signalling consumption during the uplink TBF procedure, and further introduces a multi-address message to improve the signalling efficiency.
2 Analysis on Signalling efficiency
The uplink TBF procedures for one phase access are as following. Usually, for text chatting applications, the uplink data is small, e.g. <80 Bytes, as described in current IM model in TR43.802. If MCS-2 (payload ~30B) is used for uplink data transmission, the MS only needs about ~3 radio blocks to transmit all uplink data. It means that the MS enters Countdown procedure immediately after it accesses. 
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Figure 1 one phase access
For one phase access, each MS needs two control messages (PUAN and PCA) to finish the contention resolution procedure or finish the TBF release, which decreases the signaling efficiency (four control messages but only three data blocks).

Conclusion: it is necessary to improve the signaling during the uplink TBF procedure.

3 Proposal
After the MS moves to PDCH after RACH access, the network should respond PUAN with CONTENTION_RESOLUTION_TLLI as soon as possible when uplink RLC data block with random TLLI is received. And considering the small uplink data transmission, the total number of RLC data blocks is small. Therefore, the number of acknowledged RLC blocks in the Ack/Nack bitmap should be very small, e.g. <8.
So it is possible to allow the network to send an evolved PUAN (ePUAN) to address multiple MSs to reduce the quantity of control signaling.

· Considering the contention resolution stage, it costs about 5Bytes to resolve the contention for one MS in ePUAN message, e.g. 4Byte TLLI+ 8bit bitmap. 
· Considering the uplink TBF release stage, each MS needs about 3Byte in ePUAN, e.g. 5bit TFI + 11 bit BSN + 8bit bitmap.

The procedure of this proposed multi-addressed ePUAN in TBF establishment is as following. 
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Figure 2 ePUAN concept

4 Conclusion
This contribution analyzes the signalling during TBF procedure, and concludes it is necessary to improve the signaling efficiency, and further proposes an ePUAN message to address multiple MSs to reduce the signaling. And this concept can be extended to a common multi-address message if the number of signaled parameters per MS is small.
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