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1. Introduction
Currently, 3G and 2G networks do not share the same configuration for LA/RAs, and in China,TD-SCDMA(abbr. TD) and GSM network have different configurations for LA/RAs too in their overlapped coverage area.Thus, when iRAT reselection occurs between TD and GSM, the UE will trigger the LAU and RAU procedure during which it can not receive CS paging messages and therefore is unreachable. Learned from amounts of field tests, China Mobile found that a large number of MTC failures (30% approximately) are caused by ongoing iRAT reselections.Therefore, reducing the times and duration of iRAT reselection (inter-LA scenario) is an important measure on improving the Call Setup Success Rate in TD-SCDMA network.

Regarding the above problem, China Mobile has kicked off a dedicated research on reduction of iRAT reselection duration, mainly on the period of time when UE can not be paged. The iRAT reselection phases and their duration from field tests are shown in figure 1. We can see that

1. The procedure is composed of three phases: reading system broadcast information, Location area updating and Routing area updating.
2. TD to 2G reselection duration is much longer than that of 2G to TD reselection, thus is the main factor that affects the Call Setup Success Rate of TD network.

3. The time UE spends on reading 2G system broadcast information is the longest and will become even longer after LTE system is introduced, thus is the key for optimization. 
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Figure 1. iRAT reselection procedure
This contribution addresses the above optimization from the terminal side.

2. Analysis
It is not yet specified that how many system informations the dualmode terminal needs to read before triggering sebsequent LAU and RAU after it reselects to another RAT. According to our field trial experiences, the implementation differentiates among terminal vendors. When reselect from TD to 2G, Some terminals need to read all 2G SIs before LAU and RAU leading to a long reselection duration, while others only read a part of them thus have better performance.
According to TS 45.002, 2G SIs are broadcast on BCCH with a period of 8 x 51multiframes (8 x 51 x 4.615ms = 1.883s). Table1 (where TC = (FN DIV 51) mod (8)) shows the SIs used in the existing network and their positions in normal BCCH channel where SI2bis, SI2ter, SI2quater and SI13 are multiplexed on TC=4 and 5. SI2quater contains 3G neighbor cell information, it will be segmented into 2 or more pieces if there are a large number of 3G neighbor cells configured in the 2G cell. In this case, it takes at least 3 x 1.883s to broadcast all SIs. Considering that the introduction of LTE system would add more neighbor cell information to 2G system, SI2quater would be segmented into 4 or 5 pieces, prolonging the broadcasting time to 10s or even longer (5 x 1.883s = 9.415s).
Table 1.  position of 2G SIs on BCCH norm.
	Sent when TC =         CH
	0
	1
	2
	3
	4
	5
	6
	7

	BCCH norm.
	SI1
	SI 2
	SI3
	SI4
	SI2ter、SI2quater、SI13
	SI2bis、SI2quater、SI2ter
	SI 3
	SI4


China Mobile have carried out comparison tests using three terminals in two cities where 2G/3G interworking is enabled. The time spent on reading 2G system information before LAU is compared among these terminals and is shown below.

1. UE1: read all 2G SIs before LAU

2. UE2: read SI1, SI2, SI3, SI4 and SI13 before LAU

3. UE3: read SI1, SI2, SI3 and SI4 before LAU

Table 2. comparison test results
	UE1
	UE2
	UE3

	5.734s
	2.759s
	1.660s


It can be concluded from both theoratical analysis and field tests that the unreachable time is relatively longer for UEs that need to read most or all SIs before sebsequent procedures. These UEs can be optimized to read only necessary SIs. Concretely, UE should read SIs and judge whether the already read ones are enough for triggering LAU and/or RAU. If so, trigger LAU and/or RAU before continuing with reading other SIs if any. In fact, the above optimization principle is suitable for all RATs in the following two scenarios:

1. Inter-LA and/or inter-RAU cell reselection;

2. Cell selection in target cell after inter-LA and/or inter-RAU CS handover;

But the optimization effect will prove to be most obvious when UE reselect or select to 2G network.

3. Conclusion
It is proposed to optimize the procedure for UE reading the system broadcast information in target cell after inter-LA/RA cell reselection.

Proposal 1: to fully discuss which SIs are necessary thus should be read by UE before LAU and RAU in the following scenarios:

1)  Inter-LA and/or inter-RAU cell reselection to 2G network

2) Cell selection in target cell after inter-LA and/or inter-RAU CS handover to 2G network

Proposal 2: modify or add terminals’ action upon receiving SIs in 3GPP TS44.018 and TS51.010 to unify terminal implementation so that CS paging unreachable time can be reduced.
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