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Discussion on the impacts of OSAP
1 Introduction

To mitigate the AGCH congestion problem anticipated due to M2M traffic and smart phone traffic, OSAP was introduced in GP #52 meeting [1]. To maximize the AGCH capacity, an EIA message can be used to address up to 8 different MSs using OSAP. 
This paper discusses the impacts on the network and MS due to OSAP feature in detail. 
2 Impacts of OSAP
1) Impacts from New RACH TSC

·introduce new TSC: to distinguish the Enhanced Packet Channel Request
Introducing a new RACH TSC will impact the BTS performance, which should be evaluated in G1.
2) Impacts from New Messages

·introduce new RACH message: Enhanced Packet Channel Request (EPCR) message to notify MS’s OSAP capability and initial OSAP procedure.

·introduce new AGCH message: Enhanced Immediate Assignment (EIA) to assign MS with basic information for TBF establishment

·introduce new PACCH message: Additional TBF Information (ATI) to complete TBF establishment

·introduce new SI message: to include the Mobile Allocation information

A set of new messages should be introduced which impacts RACH, AGCH, PACCH, and BCCH. And periodical reception of new SI which includes OSAP parameters may delay the RACH access from mobiles.
3) Decrease of successful rate of TBF establishment
It is noticed that to complete the TBF establishment, the ATI message is necessary. But the ATI message is transmitted on PACCH channel which may not be located on BCCH carrier. Because the frequency plan is different for BCCH and non-BCCH carrier, ATI may not be correctly received due to interference even if the BTS uses the maximum power to transmit ATI. Usually the link quality of PACCH on non-BCCH is worse than the AGCH on BCCH. Once the ATI message transmission fails, the corresponding assignment for multiple mobiles fails either, and these mobiles need to restart the RACH procedure which decreases the AGCH efficiency. This impact should be evaluated in G1.

And retransmission of ATI message will introduce additional delay/battery consumption for TBF establishment. As mentioned in [2], the delay may be 200ms, which is double or even triple of the transmission delay of the 80bytes IM message (20ms * 80B/22B(see note 
)).
4) Reduction of PDCH efficiency

Generally，in real networks, the PS service is preferred to configure with BCCH carrier which is not involved with frequency hopping. Thus, it is unnecessary to require additional PACCH messages to redirect MS when using Immediate Packet Assignment (IPA) message. While with OSAP, to complete the TBF establishment, additional PACCH resources should always be consumed to transmit the ATI message, which reduces the PDCH efficiency. Although PACCH utilization was compared in [3], the sourcing company thinks comparison should be reconsidered since in one phase access the contention resolution and redirection to non-BCCH carrier can be solved by sending Packet Uplink Assignment for EGPRS mode TBF according to TS44.060. PACCH utilization is reevaluated as below, and the results show that OSAP needs more PACCH resources than IPA. 
In the Figure 1 compared with OSAP, it should be noted that the PUA, PTR or PS HO on PACCH signaling (marked with grey color) should be removed if every MS is required to be redirected to non-BCCH carrier.  According to the comparison results, OSAP needs more PACCH signaling and the impacts of increased PACCH signaling should be evaluated.
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Figure 1 – IPA and OSAP signalling overview
Table 1 – IPA and OSAP Signalling for Establishing 6 UL TBFs (Non-hopping)
	Logical Channel
	IPA
	OSAP

	RACH
	6
	6

	AGCH
	2 (IPA)
	1 (EIA)

	PACCH (ATI)
	0
	6*

	PACCH (PUA)
	6**
	6

	PACCH (PTR or PSHO)
	0
	0

	Total PACCH 
	6
	12

	* Assume the worst case scenario for OSAP where all MS are assigned different carriers/PDCH resources)

** Assume the worst case scenario for IPA where all 6 MS will be re-assigned to a new PDCH resource using PACCH signalling on the common PDCH assigned by IPA on the BCCH carrier.


Table 2 – IPA and OSAP Signalling for Establishing 6 UL TBFs (Hopping)
	Logical Channel
	IPA
	OSAP

	RACH
	6
	6

	AGCH
	6 (IPA)
	1 (EIA)

	PACCH (ATI)
	0
	6*

	PACCH (PUA)
	0
	6

	PACCH (PTR or PSHO)
	0
	0

	Total PACCH 
	0
	12

	* Assume the worst case scenario for OSAP where all MS are assigned different carriers/PDCH resources)


5) Additional establishment delay and rare use case for OSAP
With OSAP mechanism, a single EIA message can assign up to 8 different MSs. However, the waiting time of collecting 8 MSs in the defined scenario of EMDA topic is omitted in [2]. 
In Figure 2, the simulation results of ideal AGCH assignment are provided which does not limit the AGCH resources. The corresponding IM traffic model and simulation parameters are described in detail in 3GPP TR43.802 [4]. 4 session arrival rates are used in the simulation. From Figure 2, it can be observed that the number of AGCH assignment per second with maximum probability increases with the session arrival rate. For example, 7 user/s has the highest probability in case of 1 session/s arrival rate, see in the top left of Figure 2. And ~20 user/s has the highest probability in case of 6 sessions/s arrival rate in the bottom right of Figure 2. However, the assigned users per second with maximum probability are about 20 users. 
In case of 20 user/s arrival rate, to collect 8 RACH requests, the network needs to wait for about 400 ms (8*1000/20) which is significant delay especially for the first RACH request. 
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Figure 2 Ideal assignment results with different session arrival rates 

If each EIA includes 8 MSs, the maximum number of assigned RACH requests per second should be 8*6(see note 
)*(217/51) =204 /s, which is really a rare case. And RACH cannot support 204/s according to slotted ALOHA model. Based on the analysis in [5], RACH can support 43/s with ASR=97%. If higher ASR should be guaranteed, the arrival rate on RACH should be lower. Therefore, there is no requirement to assign 8 MSs with a single message.

6) Additional energy consumption

After receiving the matching EIA message, the MS should move to the assigned PDCH to monitor the ATI message to receive further information to complete TBF establishment. If a single EIA message addresses 8 different MSs, in the worst situation, the MS needs to decode 3 ATI messages [6] to establish the TBF, which results in more energy consumption and delay for downlink PACCH monitoring at MS. And loss of ATI message will introduce more delay, 200ms as mentioned in [2].
So the maximum delay (collecting RACH request plus completing ATI assignment) of TBF establishment will be 600ms (400ms+200ms), which may not be acceptable.
3 Simulation considerations
Traffic models for Instant Message and Web browsing were finalized in GP#55 meeting [4]. Since OSAP is proposed to improve the CCCH capacity in the GERAN EMDA topic, the updated simulation results should be provided according to the finalized traffic model. 
Moreover, comparison results with IPA method which also aims at improving the AGCH capacity are necessary for evaluating the OSAP performance.
4 Conclusion

The impacts of OSAP are discussed in this discussion paper. The sourcing company believes these impacts will decrease the system performance and user experience. The evaluation of these impacts should be provided in details and the reduction/avoidance of these impacts is preferred.
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note � MCS-1 data load = 22bytes


note � 6 AGCH blocks in 51 multiframe
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