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Introduction

In the TeliaSonera 3G/4G network we observed that cell-reselection from UTRAN to EUTRAN is a problem. This has been discussed extensively with various inputs at the RAN2 #73bis meeting in Shanghai (March 2011) in RAN4#59 at the Barcelona meeting (May 2011) [1] – [6] and more recently in the RAN #52 meeting with [7] approved and redefined in [14] to allow for an extra 1sec before starting higher priority search. Cell-reselection from 3G to 4G is of importance in order to give to the user the best data experience and we would expect that cell-reselection from UTRAN to EUTRAN should occur within the shortest time possible.
In this input we show further measurements results with the main focus on (i) how long the data card will be typically in URA_PCH, Cell_FACH or Cell_DCH state and (ii) to see that state changes occur also on a computer with many actively open programmes, as one vendor requested this in the RAN4 #59AH Bucharest meeting. There we showed in [9] results using the 3G/4G data card on a clean XP computer with a minimum number of active programs. In this measurement campaign we used the 3G/LTE data card on:

1. Clean XP lab computer with office installed
2. Work computer with company XP version. 
Measurement results and discussion
Figure 1 shows the measurement results done in our 3G/4G network in Malmö/Sweden at 2600 MHz (Band 7) with: 1) idle mode, 2) URA_PCH, 3) Cell_FACH, 4) Cell_DCH and 5) LTE RRC Connected mode. The measurements are done on:

(a) Clean XP lab computer with only the mobile broadband connection software and the measurement software TEMS [8] active.
(b) Same computer like in (a) but with Internet Explorer / Webmail open.
(c) Work computer with company XP version. Various active programmes

The last ping and or active use of the laptop for the measurement campaign was within 0 to 5 second of the elapsed time shown in Figure 1. A system information message SIB19 with E-UTRA frequency and priority info list for cell reselection (with EUTRA higher priority than UTRA and min RSRP = (118 dBm) was received within the first 15 seconds of the elapsed measurement time. The DRX cycle length is set to 1.28 seconds for idle/URA_PCH mode and Treselection is set to 1 second. From this and knowing that in the priority info cell list we have LTE carriers in band 7 and band 20 we could expect:

· Minimum  needed time in URA_PCH: 6.4 sec = 2 ( 3.2 sec (Kcarrier * Tmeasure,EUTRA/2)
· Maximum needed time in URA_PCH: 38.4 sec = 2 ( 19.2 sec (Kcarrier * TevaluateEUTRA)
Therefore even with the changes in [7] and/or [14] in place there is still the likelihood that cell-reselection to LTE may not occur if the time the data card stays in URA_PCH state is too short. 

All the measurements were done at the same location. The received signal levels for 3G and LTE were:
	3G
	LTE

	CPICH RSCP: -65to -82Bm
	RSRP -93 to -98 dBm

	CPICH Ec/No: -5dB to -13dB
	RSRQ: -3 to -5 dB


From the figure we can see:

· For the clean XP lab computer with a minimum of active programmes cell-reselection to LTE occurred within 45 seconds
· For the clean XP lab computer with webmail active cell-reselection to LTE occurred after about 3 minutes

· For the work computer with company XP version we had to wait >6 minutes for cell-reselection to LTE

· The lengths of URA_PCH and Cell_FACH states varied from 2-25s before a state transition occurred. We note also that in the network the timer settings for Cell_DCH to Cell_FACH are 3 seconds and from Cell_FACH to URA_PCH are 5 seconds.
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	Figure 1
	State transition of 3G/4G data card before cell-reselection to EUTRAN with: 
1) idle mode, 2) URA_PCH, 3) Cell_FACH, 4) Cell_DCH and 5) LTE RRC Connected.


From the results is also evident that the operating system and active programme of the computer will influence directly the terminal states and the length it will be in this state. On a working computer with a different company XP version it is very likely that cell-reselection may never occur if the data card changes more frequently its state. This is not only limited to data cards and  laptops as a similar trend is possible to see with smart phones where without user action lots of traffic can gets generated. 3GPP can not influence the operating system in laptops and/or smart phones and neither the data pattern which these devices generate even when users are not active. But 3GPP can influence the user experience by adapting the radio system performance to follow this trend. With this in mind we can conclude that in order to solve the problem for cell reselection we need:

· Stricter requirements in the RAN4 specifications (e.g. for Tmeasure and Tevaluate) in order to have faster URA_PCH to LTE cell reselection as suggested in reference [10] – [11].
· Mobility/enhancements from Cell_FACH to LTE as discussed/suggested in reference [12] – [13].
Summary
We have shown in this document further measurement results for 3G to LTE reselection on two laptops with different operating systems and active running programmes. We observed cell reselection times from 45 seconds to > 6 minutes depending on the used laptop (operating system + active programme). Furthermore we saw that the terminal state in URA_PCH and/or Cell_FACH can vary between 2 to 25 seconds. For the clean XP lab computer the data card was mainly in URA_PCH state whereas for the work computer with the company XP version the data card was mainly in Cell_FACH state. Therefore in order to ensure fast reselection to LTE both stricter cell reselection requirements from URA_PCH and mobility/enhancements from Cell_FACH to LTE are needed.
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