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Analysis on Latency of CS Call Setup during CS Fallback to GERAN
1 Introduction
CS fallback to GERAN solution was agreed by SA and specified in TS 23.272. There are two main scenarios, i.e. PS handover supported and PS handover not supported (eNACC shall be used) in the target cell. If the target cell supports PS handover, the UE shall be handed over to the target cell using PS handover procedure when a CS call is initiated. If the target cell does not support PS handover, the UE shall be transferred to the target cell using eNACC procedure on the CS call request. In both scenarios, CS call shall be established after handed over or transferred to the target cell. 
If the target cell does not support DTM, the PS service will be released on receiving the Packet CS Request message. In this case, the useless PS handover causes much processing and transmitting between RAN nodes and CN nodes for PS service establishment and release. This paper mainly discusses the latencies of the two scenarios.
2 Discussion
2.1 Definition
According to the CS fallback specification TS 23.272 [1], we define the latency of a CS call setup as the below.
For MO case, the latency is the interval which is started after the CS Call Request message sent from the UE in the source E-UTRAN cell and ended just before the SETUP message sent from UE in the target GERAN cell.
For MT case, the latency is the interval which is staredafter CS Paging information received by the eNodeB and ended just before the Paging response message sent by the UE in the target GERAN cell.
2.2 PS handover Scenario
In the case of PS handover scenario, the latency is mainly consisted of two parts as the following figure illustrated.
For MO case, TMO, PSHO = TPSHO, Prepare + TPSHO, Delay;
For MT case, TMT, PSHO = TPSHO, Prepare + TPSHO, Delay.
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Where
TPSHO, Prepare = the time for PS handover preparation phase plus the time taken by sending the Handover Command message from the source MME and processing this message in source eNodeB, as the following figure illustrated. 
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For estimating the time for PS handover preparation, simulation from Huawei shows about 290ms will be needed.
TPSHO, Delay = the PS handover delay, normally 190ms as defined in TS 25.133[3], section 5.4.2.1 
So the total lantency for PS handover is about 480ms.
2.3 eNACC Scenario
In the case of eNACC scenario, the latency is defined below.
For MO case, TMO, eNACC = TeNACC, Delay = 190ms + TBCCH + TRA;
For MT case, TMT, eNACC = TeNACC, Delay = 190ms + TBCCH + TRA.
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where
TeNACC, Delay = the eNACC delay, normally 190ms + TBCCH + TRA as defined in TS 25.133[3], section 5.9.2.1 ()
TBCCH = the maximum time allowed to read BCCH data from the GSM cell [5], during the eNACC procedure, the necessary BCCH data is sent to the UE before it enters the target cell. Thus, TBCCH = 0.
TRA = the additional delay caused by the random access procedure, i.e. between the Channel Request message sent from the UE and Immediate Assignment received by the UE, illustrated in the following Figure.


[image: image4.emf]UE BTS BSC

1. Channel request

2. Channel request

4. Immediate assignment

5. Immediate assignment

3. Wait for the CCCH group 

which the UE belongs to

Um Abis


Simulation from Huawei showed that TRA is about 220ms, thus the total delay is about 410ms.
From the above simulation result PS handover solution for CS fallback has no benefit for time delay.
3 Conclusions
According to the above analysis PS handover solution for CS fallback has no benefit for time delay and additionally in the PS handover scenario much more signaling are transmitted and processed between radio interfaces and CN nodes. Furthermore since most of the legacy GERAN network does not support PS handover and DTM handover features, we think eNACC is a more common solution which will not require much more work of introducing new features. In this case we suggest to consider eNACC solution as a common solution for CS fallback to GERAN no matter PS/DTM handover is supported or not.
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