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Discussion
1
Introduction
For Enhanced 1xCS Fallback (e1xCSFB), UE will access 1xRTT via signalling that is tunnelled via the E-UTRAN. There is currently no mechanism for operators to throttle e1xCSFB-related traffic during periods of 1xRTT network congestion, such as in a crisis or during special events (e.g. at a stadium).  In such situations, the operator must have the ability to configure parameters at the eNB to control generation of e1xCSFB-related traffic as appropriate.
The 1xRTT radio interface supports a mechanism (“psist”) that allows the operator to control the rate of access attempts in order to prevent the overload of network resources during periods of congestion.  It is functionally similar to the access class barring feature of LTE.  However, this will not differentiate e1xCSFB from any other access.
It is therefore important to support an access control mechanism for e1xCSFB. This paper proposes to extend the 1xRTT psist mechanism to also control accesses for e1xCSFB, so that operators will continue to be able to efficiently manage overload of 1xRTT network resources.
2
Background
The 1xRTT psist mechanism works as follows:

As described in section 2.2.1.1.2.1.5 of [1], an access attempt consists of one or more access sub-attempts, which in turn consists of access probes grouped into sequences.  The timing of the start of the first access probe sequence is determined pseudorandomly by a persistence delay which is based on the persistence value P.  For each R-ACH slot, a pseudorandom test based on P is performed.  If the test passes, the first access probe of the sequence begins in that slot; otherwise, the access probe sequence is deferred until at least the next slot where the pseudorandom test is repeated.  To draw a parallel to the access class barring feature of LTE, P is equivalent to ac-BarringFactor [5], and the R-ACH slot size is equivalent to a fixed ac-BarringTime [5].
The persistence value P is calculated according to formulas described in section 2.1.1.2.2.2 of [2].  The value of P for a particular mobile station depends on the mobile station’s access overload class (0 through 15) and the type of request being sent (message, registration, emergency origination, or other request).

The input parameters for calculating P are signalled in the Access Parameters Message or Enhanced Access Parameters Message defined in [3].  The parameters are as follows:

	Parameter
	Description

	PSIST(0-9)
	Persistence value for access overload classes 0 through 9.

	PSIST(10)
	Persistence value for access overload class 10 (test mobile stations).

	PSIST(11)
	Persistence value for access overload class 11 (emergency mobile stations).

	PSIST(12)
	Persistence value for access overload class 12.

	PSIST(13)
	Persistence value for access overload class 13.

	PSIST(14)
	Persistence value for access overload class 14.

	PSIST(15)
	Persistence value for access overload class 15.

	MSG_PSIST
	Persistence modifier for Access Channel attempts for message transmissions.

	REG_PSIST
	Persistence modifier for Access Channel attempts for for registrations which are not responses to the Registration Request Order.

	PSIST_EMG
	Persistence value for emergency call for access overload classes 0 through 9.


Table 1: Summary of persistence-related parameters signaled in 1xRTT overhead messaging
3
Discussion

In order to achieve access barring for e1xCSFB-related traffic, the psist mechanism can be reused with some modifications in LTE.  In particular, the CDMA2000 upper layers can apply a single persistence test to determine whether to trigger the e1xCSFB-related procedure.  There is no need for the persistence test to be aligned with CDMA system time.
If the 1xRTT psist parameters are added to SIB8, UE that are dual-mode 1xRTT/E-UTRAN would use the parameters as follows:
· When the UE decides to perform a mobile originated CS call using e1xCSFB, it performs a single persistence test. If the test passes, the UE triggers the Extended Service Request procedure.  This test occurs prior to step 3 in section B.2.3a.2 of [4]. 
· When the UE decides to pre-register with the 1xRTT CS domain, it performs a single persistence test. If the test passes, the UE triggers the 1xRTT CS registration.  This test occurs prior to step 3 in section B.2.1.1 of [4].
· When the UE decides to send an application message (e.g. SMS) by sending a 1xRTT Data Burst Message, it performs a single persistence test. If the test passes, the 1xRTT Data Burst Message is sent.  This delay occurs prior to step 2 in section B.2.4.2 of [4].
· The persistence test is not applied to response messages, such as a page response.

NOTE: Upon receiving the Extended Service Request message, if the eNB decides to perform 1xCSFB (i.e. release w/redirection to 1xRTT) rather than e1xCSFB procedures, then the UE will apply access control for a second time when accessing 1xRTT (assuming the psist parameters are also being broadcast in 1xRTT).

It is expected that the operator would semi-statically configure the psist parameters in the eNB and enable via OA&M (e.g. there is no need for the eNB to dynamically know the 1xRTT loading conditions).

The UE procedures for applying the persistence test and actions in case the test fails are outside the scope of LTE specifications. Those are totally transparent to RRC procedures including the E-UTRAN access control. In other words, even if the UE passes the persistence test, the E-UTRAN access control still applies.
4
Conclusion
It is proposed to introduce the 1xRTT persistence parameters to SIB8.  A CR is available in [6].
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