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Analysis of signaling efficiency for IM
1 Introduction

Current GERANEMDA study focus on PDCH efficiency improvement, this contribution analyzes the signalling consumption during the whole TBF procedure for IM traffic, and further proposes to improve the signalling efficiency.

2 Analysis on Signalling efficiency
For a MO message, one phase access is used 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 the UL part of a MO message. It means that the MS enters Countdown procedure immediately after it accesses. And according to the current IM model in the TR, the network will give response to the MS immediately which requires establishing a downlink TBF. And the average size of the DL part is about 150 Bytes. If MCS-2 is used for downlink data transmission, the network will only need about 5 radio blocks to finish the DL part of a MO message. 
For a MT message, similarly one downlink TBF and one uplink TBF should be established to transmit the DL part and UL part respectively. From current TR, the size of the DL part is a little bit larger for a MT message, but in most case the size is about 250 Bytes which needs 9 MCS-2 radio blocks, while the UL part requires about 3 radio blocks.
Following Figure 1 shows the TBF procedures for the transmission of a MO and a MT message. Based on a rough analysis, the ratio of control signaling is high since each TBF only carries small data but requires a lot of PACCH signaling to establish and release the TBF. The UL control message consumes about 50% UL resource, and DL control message consumes about 30% DL resource.
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Figure 1 TBF procedures for MO message (left) and MT message (right)
To further analyze the signaling efficiency, simulation is made based on the agreed parameters in TR, additional parameters are shown in table 1. Only IM traffic is considered in the simulation and the session arrival rate is 1 session/s. Delay TBF release is used in the simulation for both uplink TBF and downlink TBF and active delay TBF release mechanism is used, e.g. TBF can be released even if the corresponding timer is not expired in order to acquire available resource or identifiers.
Table 1: Simulation parameters
	Parameter
	Value

	Cell configuration
	Single cell

	BCCH type
	Non-combined

	CCCH assumptions
	Tx-integer=20, S=109, M=4, T3146=(Tx+2S)/217=1.1s

	AGCH blocks per 51-multiframe
	6

	Available PDCHs
	8 PDCHs (4 PDCHs on BCCH carrier)

	Immediate Packet Assignment
	Capable mobile penetration 100%

	Extended Uplink TBF mode
	Enabled (delay release timer: 2 seconds)

	Delayed Release of Downlink TBF
	Enabled (delay release timer: 2 seconds)

	EXT_UTBF_NODATA
	1

(i.e. not sending PACKET UPLINK DUMMY CONTROL BLOCK)

	MCS
	MCS-2 (fixed for both UL and DL)

	Link adaptation
	Disabled

	USF number
	7/PDCH(Note)

	Schedule algorithm
	Round Robin

	Polling period
	Average 15 block

	IM session arrival rate
	1 session/second


Following Figure 2 shows the ratio of signalling comparing the data. And Figure 3 and 4 shows the detailed ratio of each type of control message in uplink and downlink respectively.
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Figure 2 Ratio of Data and Control Message
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Figure 3 Detailed ratio of each type of control message in Uplink
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Figure 4 Detailed ratio of each type of control message in downlink
It can be found in Figure 2, control messages takes 23.4% of the total data load in the uplink and takes 17.9% of the total data load in the downlink. If link adaption is used, higher coding scheme will be used, and data part of MO or MT message will occupy less radio blocks than using MCS-2. Then the ratio of control message will get bigger than showed in Figure 2.
In the uplink direction, as showed in Figure 3 up to 38% of the control messages are used to establish and release the UL TBF. The ratio of Packet Uplink ACK/NACK message to solve contention resolution in the one phase access is 14.1% and the ratio of Packet Control ACK response to final Packet Uplink Ack/Nack when the TBF is going to be released is 23.9%.

In the downlink as showed in Figure 4, the Packet Uplink ACK/NACK message used to solve the contention resolution take 17%
Proposal: control messages to establish and release UL/DL TBF consume a lot of radio resource which decrease the PDCH efficiency, especially for IM traffic. It proposes to reduce the control messages used to establish and release the TBF to improve the PDCH efficiency.

3 Conclusion
This contribution analyzes the signalling during TBF procedure, and simulation also shows that the control messages consume a lot of radio resource for IM traffic. It proposes to reduce the control messages used to establish and release the TBF to improve the PDCH efficiency.
1

_1454395831.vsd
MS


EGPRS packet channel request


Immediate (packet) assignment


Packet Downlink assignment


UL RLC data (TLLI) (CV=2)


Packet Uplink Ack/Nack (TLLI)(RRBP)


Packet Control Ack


UL RLC data (CV=0)


Packet Uplink Ack/Nack (FAI=1)


UL RLC data


Packet Control Ack


Packet Control Ack


Downlink RLC Data


Downlink RLC Data (FBI=1)


Packet Downlink Ack/Nack (FAI=1)



_1454397266.vsd
MS


network


Packet Downlink assignment


Packet Control Ack


Downlink RLC Data


Downlink RLC Data (FBI=1)


Packet Downlink Ack/Nack (FAI=1)


Packe Uplink assignment


Packet Control Ack


UL RLC data (CV=0)


Packet Uplink Ack/Nack (FAI=1)


UL RLC data


Packet Control Ack



