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1
Introduction 
This paper discusses the existence of a performance issue that has been recently identified with the 1x CS Fallback feature developed by SA2 (TS23.272). The present paper illustrates the basic elements of the issue (more details are provided in the Annex) and proposes a way forward.

Since this performance issue would create a significant degradation in the user experience, it may negatively affect the LTE rollout date. Consequently, we propose to address this issue as soon as possible.

2
Discussion
1xCSFB is supported in Release 8. It allows the UE to register to a cdma2000 network through E-UTRAN/EPC tunnels. It also allows to receive cdma2000 paging messages while the UE camps on E-UTRAN. 
As per the 1x CS Fallback procedures, in order to make a Mobile Origination or Mobile Termination call, it is necessary to perform an Extended Service Request to get redirection information from the eNodeB. After the UE receives redirection information, it tunes to the cdma2000 network and continues the cdma2000 call processing.

It was however identified that the Release 8 1xCSFB procedure has much longer call set up time as compared with the “native” cdma2000 1x call set up. This is of course a blocking factor, as it would negatively affect the user experience. Annex illustrates in detail the existing procedure and where the issue resides.
Optimizations for this procedure are possible, and should be studied by SA2. 
3
Summary and Proposal

The call set up time issue for Release 8 1xCSFB is going to be much longer than the “native” cdma2000 1x call setup. Optimizations for this procedure should be studied by SA2. The authors of this paper believe this can be done within the next 3GPP TSG cycle. 

Therefore, we ask TSG SA to direct SA2 to work on 1xCSFB optimizations for Release 9 during the next TSG cycle, and hopefully report back with an agreed solution to SA #45.
Annex
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Figure 1. Mobile Origination Procedure based on 1xCSFB (as per TS23.272 Rel-8)
The UE performs the Extended Service Request procedure. eNodeB can provide only one cdma channel to redirect in step 6.

However, If there are multiple cdma channels in the network (which is typical deployment scenario), the cdma channel provided in the redirection may not be the channel the UE is supposed to camp on. In this case, the UE needs to change the cdma channel that is determined by the hash algorithm and read 1x overhead message again. Also, if multiple paging channels are deployed within a cdma channel, the UE also needs to perform an hash to determine the right paging code channel. If the paging code channel is changed, the UE needs to read the 1x overhead information again. 
Thus, in the worst scenario, the UE needs to read 1x overhead information three times, which would take close to 4 seconds
. This additional time could be required every time 1xCSFB procedure is triggered since those processes are required by 3GPP2 specification when the UE tunes to a cdma2000 1x network.

In the “native” 1x call set up, a cdma channel is determined before the MO/MT procedure is triggered. Thus, the extra time (Extended Service Request and Channel Hash) discussed above is not required in the “native” case.







� The 1x overhead information is provided at least every 1.28s. Thus, the worst-case scenario becomes 1.28 x 3 = 3.84s
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