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1
Introduction
At the last RAN2 meeting there were proposals in [1] and [2] for adding a mechanism in E-UTRAN for Enhanced 1xCS Fallback (e1xCSFB) to control the e1xCSFB attempts in case of congestion in the 1xCS system. The proposal was based on adding 1xRTT specific persistence parameters (PSIST) in SIB8. At the meeting concerns were raised with the proposal with regards to how the parameters should be set by the E-UTRAN system and how good system behaviour can be assured by just relying on manual or semi-static configuration. It was also unclear what these parameters are used for on the 1xRTT side (e.g. is it just to protect the CDMA access channel or is network load also an issue?).

This contribution explores alternative solutions for addressing the scenario when there is congestion in the 1xRTT system and proposes a way forward. 

2
Alternative Solutions

2.1 Relying on 1xCS IWS or 1xMSC to reject incoming calls at 1xCS congestion

The most straightforward alternative solution is to rely on that the 1xCS Inter Working Solution function (IWS) [3] or 1xMSC simply rejects any incoming e1xCSFB attempts during congestion. This is possible since the 1xCS system will have information about which cell the UE is trying to access and can therefore reject calls to cells that are congested. Since the 1xCS system is also involved in paging of UEs for MT calls it is possible to apply different policies for MT or MO calls if desired. This solution would address both the case of “access channel” overload in a specific 1xCS cell, and network overload scenarios. 
In case the IWS or 1xMSC rejects a call attempt it would be possible to use the “Abort handoff from LTE to 1x” Cause value on S102 [4] which will cause the EPS/E-UTRAN to abort the procedure. For MO calls this probably means that the end user will receive a “system busy” notification (or similar) when attempting to initiate a call. MT call attempts will not be seen by the end user.

In the worst case if the IWS or 1xMSC is in itself is overloaded it can just ignore e1xCSFB call attempts completely which would lead to that the E-UTRAN would abort the procedure with the same results as above (the only difference is that it will take longer time).

It is possible to extend this solution with some more detailed cause values that are relayed back to the UE (preferable transparently to EPS / E-UTRAN) in case it is desirable to block further CSFB attempts by a particular UE (e.g. for X minutes). The benefits with this can however be questions since the failed MO call attempts will most likely have an insignificant impacts on E-UTRAN and the number of attempts will be regulated by the end user willingness to retry.

This solution will in its basic form have no impacts on E-UTRAN and EPS standard, and on the S102 / A21 interface [4].

2.2 Dynamic signalling of 1xCS congestion to E-UTRAN

This solution can be seen as an enhancement to the PSIST solution proposed at the last meeting. The idea is to notify E-UTRAN when there is 1xCS congestion so that E-UTRAN can update the PSIST values in SIB 8. The notification of congestion will preferably be transferred over the S102 and S1 interfaces. 
The 1xCS congestion information could for instance be made up of information PSIST values directly or some other type of parameter describing the severity of the congestion. It is also probably needed that the 1xCS system provides information on how long these congestion parameters are expected to be valid (so that the eNB can fall back to default values after the congestion).

Example scenario:

1xCS system is congested. A UE make an e1xCSFB attempt from E-UTRAN. The attempt is rejected by the IWS. 1xCS congestion information is piggy-backed back to the eNB with the 1xCS reject message from the IWS. The eNB updates the PSIST parameters in SIB8. 

This solution will have impact to RRC, S1-AP and S102 specifications to add congestion parameters.

2.3 Dynamic signalling of 1xCS congestion to the UE

In this solution the information about 1xCS congestion is transferred transparently (using tunnelling) to the UEs camping in E-UTRAN from the 1xCS system. In order to avoid excessive signalling this information should probably only be transferred to the UEs when they are anyway performing some signalling towards the 1xCS system (registration / re-registration, paging, e1xCSFB attempts).

This solution has no impacts on E-UTRAN and EPS standard. 

3
Preferred Solution / Conclusion
It is preferred to adopt solution 2.1 instead of the solution proposed in [1] and [2]. The benefits with this solution compared to the solution in [1] and [2] are that it has no standard impacts in 3GPP and it also avoids the problems on how E-UTRAN should be made aware of the 1xCS congestion. 

Solution 2.2 has significant impacts on E-UTRAN and EPS and has no strong benefit compared to 2.1 since the load of CSFB attempts on E-UTRAN is not expected to be a significant issue, especially given that the number of attempts is anyway regulated by end users making the attempts. In solution 2.3 it is expected that it might be difficult to assure that the congestion information is up to date in the UEs, it is therefore proposed to rule out this solution. 
Proposal: Adopt the solution described in 2.1 with no 3GPP standard impacts.
The detailed 3GPP2 aspects of this solution are FFS in 3GPP2.
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