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Discussion and Decision
1
Introduction
The agreement in RAN#49 suggests that CN overload control would be an important criterion for any RAN overload control mechanism to be considered. In the RAN2 #71bis meeting it has been agreed on that connection rejection would be the basic method for CN overload control. RAN2 was decided to request SA2’s comments on motivation of using ACB. In response to RAN2 questions on ACB SA2 states: “… SA 2 acknowledges that there may be other RAN solutions that could be used if RAN prefer. SA 2 has not specified ACB in the S1 Overload Start. SA2 has specified the MTC subcategories of traffic to be restricted.  Therefore, it is up to RAN to determine how the MTC subcategory of traffic will be rejected.”
This contribution discusses the function and capability of ACB as an access control method. The capability of a few other schemes is also discussed and compared with ACB.
2
Discussion
2.2
Comparison with Other Access Method
1. Is ACB the simplest solution for access control?
Since MTC have to be treated separately from H2H, separate set of ACB parameters are expected for MTC devices. Additional set of ACB parameters will have impact to air interface signalling. ACB scheme is not simple and how to set the ACB parameters properly is not straight forward. There will be additional burden for network to maintain and adjust the ACB parameters. If additional sub-access-classes are introduced, it will be even more complicated.
Taking an alternative as an example, the slotted access approach is basically following the existing frame work of UE terminated access after the UE is paged. Both the existing procedures and the associated timing of the paged access will be followed.  The only change is to allow the application (in addition to the page) triggering the MTC-UEs performing access at their paging slots.  The change to the existing mechanism is minimal.
Therefore, there are other access schemes having less impact to the existing system than ACB. ACB is not the simplest solution.
2. Compare the access performance between ACB and Slotted Access

Detailed simulation results and the curves are shown in [1]. The basic simulation parameters are adopted from the Table 1 of [2]. The simulation results in the case of Beta arrival distribution over 10s are assumed to facilitate the comparison of slotted and ACB schemes. 



Table 1. Performance of the slotted access under (10s, Beta) scenario.
	
	30k users
	10k users

	
	 Slot256
	Slot512
	Slot1024
	 Slot256
	Slot512
	Slot1024

	MTC success probability
	88.42%
	100%
	100%
	100%
	100%
	100%

	RACH preamble collision probability
	15.4%
	3.56%
	1.13%
	0.73%
	0.37%
	0.12%


Table 2. Performance of the ACB under (10s, Beta) scenario.

	
	30k users
	10k users

	
	 (0.9 4s)
	(0.7 8s)
	(0.5 16s)
	(0.9 4s)
	(0.7 8s)
	(0.5 16s)

	MTC success probability
	53.95%
	99.86
	100%
	100%
	100%
	100%

	RACH preamble collision probability
	24.48%
	1.9%
	0.27%
	0.49%
	0.098%
	0.028%


Under the 30k MTC-UEs scenario, comparing the slotted access versus ACB, the 256 slots (1.25s time spread) configuration has better performance than ACB (0.9, 4s). The 1024 slots (5s time spread) configuration is comparable with the ACB (0.7, 8s)  and has better performance. With less time spread, slotted access achieves better success rate which means the slotted access is the most efficient scheme than ACB.

3. Compare the MTC-impact to H2H with ACB and other access schemes.
Table 3. Comparison of MTC-impact to H2H with ACB and other schemes under (30k user, 10s, Beta) scenario.

	
	ACB (0.9 4s)
	Slotted Access (256 slots)
	Slotted Access with msg3 muting (1~5)

	MTC success probability
	53.95%
	88.42%
	99.88%

	RACH preamble collision probability
	24.48%
	15.4%
	12.48%

	H2H success probability
	73.64%
	90.54%
	98.61%


Simulation results show that slotted access has the much less impact to H2H than ACB. With further enhancement the performance could be even better.  For example, with an msg3 muting scheme, from HARQ occasions 1 ~5 MTC UE mutes each occasion at the probability of 0.25. Further performance gain is observed.
Note: the simulation results shown in this section are the worst case performance of slotted access with the assumption that UEs randomly pick their IDs (i.e. the paging/access slots) and the preambles. Since the slotted access force the arrival distribution being flat over the paging cycle, even the worst case performance is much efficient than ACB. Further more, the slotted access provides the operators the potential of contention free access among the stationary MTC-UEs in a cell with proper device ID and preamble arrangement. 
2.3
Needs for Access Control
From recent multi-company simulation results [2], the upper bound of the access channel capacity has been identified. However, the simulations have been done under the single cell environment. The inter-cell interference in a multi-cell environment was not evaluated.  With the appearance of the inter-cell interference, the capacity of access channel would be further reduced. In addition, in the simulation, the PDCCH resources are fully available for the MTC access. In a real system, the PDCCH resources would be occupied by the H2H with high priority. This will further increase the access failure rate. Further more, the non-ideal intra-cell detection could further compromise the access performance. Taking all these factors into consideration, it is desired to have further study on the access performance and load control. With more restricted access resource and the needs from CN, better access control for MTC would be required.
Proposal 1: Further study the access performance with the factors in a real system. Further evaluate all the possible access control schemes for both access control and CN overload control before adopting any access control scheme. 
3
Conclusions
In this paper, the simulation results show that the access control performance of ACB is worse than the slotted access. As a result, it has much more impact to the H2H. With shorter spreading time and lower collision rate, the slotted access achieves the shortest access delay. It makes the access behaviour of each MTC-UEs more predictable at the E-UTRAN/eNB comparing with ACB.  The slotted access has the least impact to the legacy system with minimal enhancement required on the existing system. It avoided the complexity at the network to maintain and adjust sets of new parameters required by ACB. Since there are better access schemes than ACB for access control and addressing the CN issues, we should not be in a rush to make decision on any access control schemes including ACB for R10.
Proposal 1: Further study the access performance with the factors in a real system. Further evaluate all the possible access control schemes for both access control and CN overload control before adopting any access control scheme.
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