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Discussion
Introduction
During the past meetings RAN WG2 discussed several ways how the overload mechanism should be standardized for NB-IOTs. Currently it is agreed that there will be a barring mechanism and waiting timer within RRC connection reject. The question if we need to have a MAC BI mechanism in addition to the agreed mechanisms is still open.
Email Discussion
Issue 1: Do we need a MAC BI mechanism for NB-IOT in addition to the NB-IOT access class barring and waiting timer within RRC connection reject. 
Question 1: Companies are requested to provide their view on the need for MAC BI mechanism
	Company
	Any comment (e.g. use cases of the third class)

	Mediatek

	a) We believe that RACH backoff is useful as complement to Barring based Access control, b) We believe that the current LTE BI mechanism was a mistake in LTE, as the triggering condition in the network end is very complex, and we have seen also in RAN2, e.g. for the AT&T stadium RACH problem that RACH BI seems to not be used even in the cases for which it was designed. c) if RACH backoff is introduced, it should be a UE mechanism with simple triggering conditions in the RACH procedure. d) a UE based mechanism cannot be in rel-13 but could be in the scope of rel-14. 
Thus we suggest that RACH BI is not introduced for NB-IOT in Rel-13. 

	Qualcomm

	A single mechanism to get UE in NB-IoT to stop RACHing is sufficient. RRC Connection Reject with wait time is already agreed (see R2-157186) and this is sufficient in Release 13. Further enhancements, if required, can be considered in Release 14. 

	Ericsson

	· We believe that the BI for RA is important to support for NB-IoT because even though ACB is an important mechanism for distributing the load ACB will not be able to in general avoid overload in the radio interface and cannot delay a RA procedure which has already been started by a UE.
· One overload scenario which can normally happen is that the eNB may be busy serving a few UEs, and due to the limited possibility to multiplex many UEs at the same time, it is much better to request any new RA requests performed by UE:s to back-off instead of letting the UE constantly repeat PRACH transmissions that the eNB currently has no possibility to handle.
· If there would not be any support for back-off, the eNB would at high load (no resources for MSG3/4) have no other alternative than to ignore those preamble requests which it cannot handle. This will lead to unnecessary preamble repetitions done by the UE, causing unnecessary battery usage by the UE, result in unnecessary interference, and in worst case it may cause the UE to go to a higher coverage level for no reason.

	ZTE

	We suggest keeping MAC BI mechanism in NB-IoT.

We see MAC BI mechanism is a useful supplement for access barring mechanism; and there seems no extra complexity/ signaling overhead to support it from spec perspective.

	LG

	ACB, Wait Time, and BI have different purposes. ACB controls initial access based on access class, Wait Time controls the delay of access retry after RRC Connection Reject, and BI controls the delay between RA preamble transmissions within one RA procedure. As they have different purposes, we think BI is still needed. Since it is already supported from LTE Rel-8, having BI in RAR does not bring any additional complexity.

	Huawei

	We agree that RACH backoff can be a complementary way to access class barring, which is helpful to solve the case that UE has already started random access procedure. We are not clear about the question why the triggering condition from the network side is complicated, but we think the MAC BI bits (now we have 4 bits) might be reduced if necessary, as 16 combinations might add more difficulties for testing.

	NEC

	We also think RACH Back off has a purpose different from ACB or Wait Time. This is useful for UEs which have already started the RA procedure.
In addition, we do not see any critical problem to keep (from LTE and introduce for NB-IoT) BI from complexity and specification effort point of views. For testing raised by Huawei, we do not see any necessity to change BI format, if it is motivated only from testing effort point of view.

	Intel


	We also support MAC BI in addition to the other mechanism as it addresses different congestion situations in the network, as other companies has explained in previous comment. In addition, it is important to highlight that random access procedure will also be used for connected UEs when they need future grants (as Semi-Persistent Scheduling or Dedicated Scheduling Request are not supported in NB-IoT); and therefore, the BI would be the only congestion mechanism to control the random access load.

	Sony


	Similar opinion to Mediatek. Backoff is useful, however using BI indicator in RAR is perhaps not the best way to do that. A simpler approach would be for UE to apply a backoff time after a certain number of failed preamble attempts. That avoids the issues indicated by Ericsson without having to rely on receiving the NW response, and without having to add this indicator for NB-IOT.

	CATT


	We support the use of RACH BI for NB-IoT. RACH BI handles a different overload scenario than what is handled by either wait timer or ACB. We also don’t see this as a complex solution to be supported for NB-IoT.

	Sierra Wireless


	Backoff for RA is a worthwhile feature for load control in addition to ACB and the waiting timer. It should be implemented in release 13 to avoid an effective exemption from control for release 13 USs (NBEs).


Summary of email discussion
In total 11 companies participated in the email discussion. 
· 10 companies see in general a need to have some RACH Back off mechanism in addition to the ACB and wait timer in “RRC connection reject”. 1 company might consider any enhancements on top of ACB and wait timer in “RRC connection reject” starting from Rel 14.
· 8 companies proposed to use the MAC BI mechanism as it is today with the exception that one company might like to simplify it (reduce the amount of MAC BI bits from 4 bits to x) if needed. All these companies see the need for MAC BI mechanism in Rel 13 timeframe.

· 3 Companies do not see a need for this mechanism in Rel 13. Two of these companies propose a UE based mechanism to be considered in Rel 14. 

Conclusion
Based on the discussion above it is proposed to take the following decisions:
1. The RACH Backoff mechanism is needed in addition to the ACB and wait timer in RRC connection reject..

2. The RACH Backoff mechanism is introduced in Rel 13

3. The RACH Back off mechanism is based on MAC BI. 

a. Limited changes to the mechanism like reduction of the MAC BI size from 4 bits to other value can be considered if needed and time allows.
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