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1
Background

In LTE deployments where the 1xCS domain is reused for CS services (e.g. voice), it is desirable for the UE to remain camped on LTE in order to achieve fast establishment of PS services, while falling back to the 1xCS domain only when necessary.  For this purpose, 3GPP has defined Enhanced CS Fallback to 1xRTT (e1xCSFB), which tunnels 1x messaging via the E-UTRAN to achieve call setup times similar to native 1xRTT.

During periods of high call volume (e.g. during a crisis or special event), the 1xCS infrastructure can become congested even while service quality in the LTE network is relatively unaffected.  In such a situation, it is important for the operator to have the ability to control e1xCSFB traffic (e.g. block non-emergency calls) while also maintaining the best possible level of LTE service.  However, because e1xCSFB traffic is tunnelled via the E-UTRAN, the existing 1x congestion control mechanisms are bypassed. This issue was first raised at the RAN2 #67bis meeting (Oct ’09).

3GPP2 TSG-C has also been considering this issue, and sent an LS to RAN2 on the topic [1]. The LS affirms the need to “ensure that existing 1x requirements for congestion control apply to 1xCSFB”.  3GPP2 TSG-C was unable to determine a solution that was completely within the domain of 3GPP2, and therefore kindly requested RAN2 action to consider eNB-based options in the Release 9 timeframe.

2
Summary of solution

At the RAN2 #69 meeting (Feb ’10), a solution for e1xCSFB traffic was technically endorsed [2]. The solution introduces access class barring (ACB) parameters in SIB8, which are applied to UE-initiated e1xCSFB traffic by CDMA2000 upper layers.

The solution is functionally similar to LTE access class barring (i.e. ac-BarringInfo in SIB2), except that the access class barring factor is determined by parameters and formulas that are re-used from the 1xRTT persistence value P (see [3]), where the value of P for a particular UE depends on the UE’s Access Overload Class (0-9 are grouped together, while 10 through 15 each have separate values) and the type of request being sent (message, registration, emergency origination, or other request).

3
Discussion and conclusion

The solution in [2] was deemed technically correct by RAN2, but it was not agreed due to concerns from a few companies regarding requirements.  It is the view of the co-sourcing companies that:

· There is a critical need for the solution in Release 9. In e1xCSFB deployments, a very large number of e1xCSFB devices camping on LTE can be expected. Based on service provider’s operational experience, congestion due to occasional massive voice call attempts is a very real concern, and standardizing e1xCSFB ACB in Release 9 would ensure that all e1xCSFB-capable UE will support the mechanism.

· The solution protects the LTE system from 1xRTT system congestion. LTE radio and network resources are not wastefully consumed by massive voice call attempts, which would degrade the availability of LTE resources for PS services and potentially lead to activation of E-UTRAN (i.e. SIB2) access class barring for all services.

· The solution has very limited/isolated impact to LTE specifications. Only a single set of optional new parameters are added in SIB8, which are simply passed to CDMA2000 upper layers (all UE procedures are defined in 3GPP2 specifications).

· The solution ensures the best possible LTE user experience.  A UE that is attempting a voice call remains camped on the LTE network until the call is successful, i.e. there is no disruption to a user’s LTE data services during the period where the user is blocked from making voice calls due to 1xCS network congestion.  Therefore, the service provider can provide controlled voice service while maintaining the highest possible level of LTE service to the same user.

It is therefore proposed that:

1. The CR to 36.331 for e1xCSFB access class barring parameters in SIB8 [1] be agreed; and
2. An LS for [2] be sent to 3GPP2 TSG-C, so that they may take the RAN Plenary decision into account in progressing related 3GPP2 specifications.
NOTE: The UE procedures corresponding to [1] were endorsed by 3GPP2 TSG-C at their March meeting and, pending the RAN Plenary decision, will be included in 3GPP2 C.S0097 which is scheduled for publication in April.
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