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1 Introduction

CS fallback has been introduced in 3GPP since Rel-8 Rel-9 as a feature to support voice calls from LTE/HSPA to GSM. Nowadays operators have gradually deployed the LTE network and CSFB becomes a necessary mechanism to support voice services. In this case it is worth discussing whether there is unnecessary delay in the existing mechanism and if so whether such delay can be further reduced. This paper provides detailed analysis and proposals as below.
2 Discussion

As specified in 44.018 below, in case of CSFB from LTE to GSM without Release 9 System Info provisioning, the UE is required to read the SIB 3 (e.g. to obtain the Cell Selection Criteria), SIB 1 (e.g.to obtain Cell Allocation in case Frequency Hopping is active in the cell for SDCCH and also TCH) and SIB 13 (for GPRS/EGPRS to obtain the Network Mode of Operation (NMO)) for determining if combined routing area update procedure (NMO I) should be performed in the cell or not. As specified in 24.008 section 4.5 the UE may perform for CS fallback rather a location area updating procedure instead of a combined routing area update procedure in NMO I. 
	A mobile station camping on the cell as a result of a cell change order or redirection from E-UTRAN to GERAN is not required to perform the complete acquisition of the system information of the cell on BCCH before proceeding with a RR connection establishment (see sub-clause 3.3). The mobile station shall perform the acquisition on the BCCH of the cell of the following messages if not provided in the MobilityFromEUTRACommand or, respectively, in the E-UTRA RRCConnectionRelease message (see 3GPP TS 36.331):

-
SYSTEM INFORMATION TYPE 3,

-
for a GPRS capable mobile station in a cell supporting GPRS, SYSTEM INFORMATION TYPE 13, and

-
SYSTEM INFORMATION TYPE 1 if broadcast in the cell (see 3GPP TS 45.002).


According to the table below extracted from 45.002, SIB1 is transmitted when TC=0 and SIB3 is transmitted when TC=2 and 6. Therefore the typical time to acquire SIB1 and SIB3 is around 2 seconds and 1 second respectively. However for SIB13, it is specified that “in the case that the message is sent on the BCCH Norm, it is sent at least once within any of 4 consecutive occurrences of TC=4” and therefore typically to acquire SIB13 takes around 4seconds and in the worst case around 8 seconds are needed. 

	System Information Message
	Sent when TC =
	Allocation

	Type 1
	0
	BCCH Norm

	Type 3
	2 and 6
	BCCH Norm

	Type 13
	4

or

0
	BCCH norm

BCCH Ext


Based on the above analysis, it seems that acquisition of SIB13 takes longest time before RACH access.
Observation 1: acquisition of SIB13 takes longest time before random access.
Actually SIB13 is required to read if SIB3 indicates that GPRS is supported in this cell. However considering the CSFB case, the UE mainly wants to setup CS connection for voice calls there is no need to read SIB13 at that time. To be more specific, in 24.008 it already allows the UE to skip the (Combined) Routing Area Update in case of CSFB-Scenario and only mandate a Normal Location Update in case the Location Area Code differs between the selected GSM Cell and the LAC received in LTE (in EMM combined Attach Accept or combined Tracking Area Update Accept). Therefore it seems unnecessary to read SIB13 in case of CSFB. 
Furthermore if the UE supports dual transfer mode, the relevant parameters for CS call setup and PS operation are expected to be sent in the DTM Assignment from the BSS and thus reading SIB13 seems also unnecessary. 
In summary SIB13 causes significant delay and it is not necessary for a UE to acquire SIB13 before random access for CSFB related call setup.
ALT 1: It is not necessary for a UE in a CSFB-Scenario to read SI-13 and thus the requirement for reading SI-13 prior to random access can be removed.
Another alternative solution is to use BCCH Ext. As specified in 45.002, if SIB13 is transmitted over BCCH Ext, the time to acquire is around 2 seconds, which is equivalent to SIB1 acquisition. Therefore to reduce the delay caused by SIB13, it seems possible to always use BCCH Ext to transmit SIB13, which also mandates the UE to support BCCH Ext.
ALT 2: to mandate the use of BCCH Ext to transmit SIB13.
Compared these two alternatives, ALT 1 has an additional advantage to reduce the signalling overhead. If SIB13 is proved not necessary, it does not have to be included in the LTE RRC Connection Release with System Information for the GSM Target Cells. And in this case, the message size to be transmitted over the LTE-Uu air interface can be reduced by around 30%:
When the SI-13 does not have to be included in the LTE RRC Connection Release with System Infos for the 2G Target Cells then the message size to be transmitted over the LTE-Uu air-interface can be reduced by around 33% (assuming 21 octets for each SIB). If 16 GSM cells are considered as LTE neighbour cells, the reduced overhead can reach to 336 bytes (3*21*16 – 2*21*16).
Based on the above ALT1 is preferred and we propose to adopt ALT1 in the specification.
3 Conclusion

In this paper, we discuss the potential optimization to reduce CSFB delay and propose to remove the requirement for SI-13 reading prior to random access.
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