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Introduction
In this document, we further discuss the extended backoff solution already captured in TR for random access overload control and also provide comparison with enhanced ACB.
Extended Backoff Solution
In UMTS/LTE, backoff is currently used to control random access overload. If UE receives no positive response to a preamble after sending a preamble, UE performs backoff and delays the preamble retransmission. In our view, backoff can be simply extended to support RA overload control for a huge number of MTC accesses.
The figure 1 illustrates a basic concept of the RA backoff solution in LTE. 
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Figure 1: Illustration of the RA backoff solution with EBO (Extended Backoff) in LTE

Before the initial RA transmission of the preamble, if UE performs delay tolerant access, UE monitors RAR within a RAR window in order to receive a BO parameter in RAR. The BO parameter values could be extended for MTC and included in a padding of RAR, independently of the existing BO parameter in the BI field of RAR.
If UE receives the extended BO parameter within a RAR window, UE selects a random backoff time according to a uniform distribution between 0 and the extended BO parameter value. Then, UE delays the initial RA transmission by the backoff time. Else, if UE receives no extended BO parameter within a RAR window, UE immediately performs the initial RA transmission.
The BO parameter could be also used before the subsequent RA retransmissions. As specified in 36.321, UE may update the BO parameter. If the RA transmission is unsuccessful, UE selects a random backoff time according to a uniform distribution between 0 and the extended BO parameter value. Then, UE delays the RA retransmission by the backoff time.
One thing to say is that the extended BO parameter is applied only to a particular type of UEs e.g with delay tolerant access or with MTC access. If UEs do not perform delay tolerant access, UEs follows the existing BO parameter in the BI field of RAR which is independent of the extended BO parameter. If the extended BO parameter replaces the padding of RAR, the extended BO parameter is not meaningful to all UEs except the particular type of UEs because it is a padding to them.
Comparison with Enhanced ACB
In the table 1, we compare between extended backoff solution and enhanced ACB solution.
Table 1: Comparison between extended BO and enhanced ACB
	
	Extended BO
	Enhanced ACB

	Overload control for initial RA transmission
	[+] Contents of RAR carrying BO can quickly change. If RA overload changes, eNB can immediately update a BO parameter value to delay initial RA transmissions.
	[-] SIB carrying ACB parameters slowly changes. If RA overload changes, update of ACB parameters requires double BCCH modification periods.

	Overload control for RA retransmissions
	[+] Extended BO can be applied to RA retransmission as well as initial RA transmission. As soon as RA is overloaded, eNB can immediately control ongoing RA retransmissions as well as RA transmissions from MTC devices with extended BO parameter values.
	[-] The existing BO can be applied before RA retransmissions. However, a value range of the exiting BO is limited to 960 ms i.e. a long-term backoff is not possible.


As described in the table 1, for the enhanced ACB, how quickly eNB control RA overload depends on a configured length of the BCCH modification period. Since the BCCH modification period can be tens of seconds and update of ACB parameters could require double BCCH modification periods, update of enhanced ACB parameters would take a quite long time. Thus, we could say that if enhanced ACB solution is used, we would introduce a certain new mechanism for fast changing SI update.
Meanwhile, the extended BO is carried in RAR, possibly by using a padding of RAR. Since RAR can change anytime, eNB can immediately update a BO parameter value to delay initial RA transmissions, upon change of RA overload. Such fast response to overload is one of the benefits for the extended BO solution.
In addition, since BO is originally used for RA retransmissions, if RAN is overloaded due to a huge number of RA access from MTC devices, eNB can immediately control RA retransmissions as well as initial RA transmission from MTC devices by extending the BO parameter. It is another benefit for the extended BO solution.
Conclusion

In summary, considering that:
· The extended BO parameter can be quickly updated in RAR for delaying initial RA transmissions as soon as RAN is overloaded. But, the enhanced ACB parameter is slowly updated according to the BCCH modification period.
· The extended BO parameter can be used for eNB to control RA retransmissions as well as initial RA transmissions.
,we propose that RAN2 considers to extend the BO parameter as a solution for RAN overload control and further discuss details of BO extension during a WI phase.
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