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Introduction
In this document, we discuss way forward for extension of backoff as a RAN overload solution. 
Discussion on Extended backoff for MTC
MTC specific backoff solution is captured in MTC TR as one of RAN overload solutions. In the last meetings, how this solution works and the benefits of this solution were discussed in [1]. As shown in the figure 1, the existing backoff mechanism in MAC is reused for eNB to control RACH overload with an extension of a backoff parameter value. If extended backoff is used in LTE, RAR can be reused to signal and update MTC specific backoff parameter. We could extend the values of the existing backoff parameters in RAR e.g. by using BI reserved values or padding bits in RAR.
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Figure 1: Illustration of the RA backoff solution with an extension of backoff in case of LTE [1]

As we can see, one benefit of extended backoff is extending the values in the existing signalling and not introducing additional downlink RAR overhead. Since MTC specific backoff solution reuses the existing signalling, the extended backoff does not increase overhead in downlink. The extended backoff is included in RARs that are used for responding to ongoing preamble transmissions for normal accesses. 
While a cell is in high load, it is likely that more MTC devices apply extended backoff. In high RACH load, more RARs would be transmitted and so eNB has more opportunities to include extended backoff in the RARs. Thus, eNB would have sufficient opportunities to control several MTC devices by extending backoff in high load. 
On the other hand, in low RACH load, less RARs would be transmitted and so eNB has less opportunities to include extended bakckoff in the RARs. While a cell is in low load, it is likely that MTC devices apply no extended backoff or only limited number of MTC devices applies extended backoff. Hence, eNB would not increase the number of RARs to signal extended backoff.
As a consequence, we think that eNB could control MTC devices by resuing the backoff in RARs without additional overhead for either high load or low load. 
For initial backoff, instead of RAR, the initial backoff parameters could be broadcast on system information, like EAB. However, if initial backoff parameters are broadcast on system information, update of the parameters will be slow. If overload due to MTC devices surges in a short period, it is a question how quickly eNB controls RACH overload by updating SI carrying the initial backoff parameters. Even though a new mechanism could be introduced to quickly update the parameters on system information, it would introduce additional complexity in the spec. From this perspective, we could say that signalling initial backoff parameters on RAR is beneficial to immediately respond to a high surge of overload.
One of drawback for a baseline RAN overload mechanism, EAB, is that EAB cannot control ongoing delay tolerant MTC access entering connected mode and also random access by MTC devices in connected mode. The proposed MTC specific backoff solution can be used to control such access by signalling extended backoff to MTC devices. For example, when overload occurs, eNB could immediately deprioritize ongoing RACH access from MTC devices establishing a RRC connection by extending MTC specific backoff. 
In addition, if MTC devices in connected mode perform RACH based on extended MTC backoff (e.g. Fleet Management Application as in 37.868 B.2), eNB could also selectively delay any RACH trial from MTC devices in connected mode. But, EAB cannot be used for MTC devices in connected mode.
Furthermore, even if overload is not so significant (EAB may be not configured), it is possible that eNB prioritizes normal RA access and deprioritizes delay tolerant MTC access with extended backoff. i.e. random access delays for normal access and delay tolerant access can be differentiated. For instance, eNB could further delay delay tolerant accesses than normal accesses. Then, eNB would mostly accept normal accesses before delay tolerant accesses by using separate backoff parameters for normal access and delay tolerant access. As a result, eNB could maintain normal access delay when delay tolerant access increases.
Conclusion

In summary, we believe that extended backoff in RAR for MTC has the following benefits:

· Immediate response to a high surge of RACH overload

· No additional overhead due to signalling of extended backoff

· Control of ongoing RA retransmissions for MTC devices in connection establishment 
· Control of RA transmissions for MTC devices in connected mode
· Differentiating random access delays for normal access and delay tolerant access during random access

Therefore, the extended backoff in RAR for MTC shall be investigated as a solution for eNB to quickly control a surge of RACH overload and ongoing random access from delay tolerant MTC devices, and to differentiate random access delays for normal access and delay tolerant access during random access.
In conclusion, we propose to include the following objective in Rel-11 MTC WID:

· Extending the existing backoff parameter (in Random Access Response in case of LTE) for initial RA as well as RA retransmissions 

References

[1] R2-112372, Random Access Overload Control for MTC, LG Electronics Inc.








































































Page 1

_1374995671.vsd
RAR window


RAR
Including
BO


BO before initial preamble


Initial
Preamble
Transmission


RAR window


RAR
Including
BO


Preamble
Retransission


RAR window


BO before retransmission


RAR


UL SCH


Apply uniform distribution


Apply uniform distribution



