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1 Introduction

The tightening of the inter-frequency cell identification requirements has been discussed for several meetings. The provided simulations as such where not questioned the discussion was more focused on the necessity (use case) and a proper wording to include the requirement from Rel-6 onwards into TS25.133.

This document tries to summarize the discussions and simulations in this area that were held in RAN4 so far. Furthermore it proposes a way forward how to incorporate the requirement into the specification.

2 Analysis

2.1 Requirements
The inter-frequency cell identification requirement in TS25.133 is based on the formula:
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The achievable performance depends on the basic identification time, TbasicidentifyFDD,inter, the number of FDD inter-frequency carriers , and the ratio of the total time 
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 of this ratio is called “effective gap density” in this contribution.

The number of FDD inter-frequency carriers can be either one or two, thus the main remaining vales which affect the total identification time are the basic identification time and the effective gap density.

In the following table different calculations are shown for 2 FDD carriers and TbasicidentifyFDD,inter times of 200, 300 and 800ms where the later one represents the actual requirement. The calculations are performed for a gap density of 1.5% to 18.3%

	CM pattern
	Effective gap density
	TbasicidentifyFDD,inter
= 800 ms
	TbasicidentifyFDD,inter
= 200 ms
	TbasicidentifyFDD,inter
= 300 ms

	maxTPGL
	1.5 %
	1 min 48 s
	27 s
	41 s

	A22 set 2
	2.2 %
	1 min 12 s
	18 s
	27 s

	A22 set 3
	4.2 %
	38 s
	9.4 s
	14 s

	A21 set 1
	6.6 %
	24 s
	6.0 s
	9 s

	A22 set 1
	8.9 %
	18 s
	4.5 s
	6.8 s

	A22 set 4
	18.3 %
	9 s
	2.2 s
	3.3 s


Table 1 Allowed cell identification time in Cell_DCH for two neighbour frequencies

This is worst case for CELL_DCH state. For CELL_FACH state, identification time of up to 5 minutes and 42s is specified [11].With the gap density of 2.2% realistic performance values which are sensible from network point of view can only be achieved with the increased identification performance of 200 and 300 ms for TbasicidentifyFDD,inter. For a basic identification time of 800ms this leads to unrealistic long identification times resulting in poor performance.

Although nearly acceptable performance my be achieved with 800ms and the high gap density patterns it needs to be noted here, that such a high gap density configuration is not desirable and often not feasible from network or operator point of view, because there are general restrictions on the use of compressed mode. Maximum of 2 frames are allowed to be compressed within any window of three frames.

Furthermore an operator needs to configure up to 4 compressed mode patterns in parallel for FDD inter-frequency, GSM carrier RSSI,BSIC identification and BSIC verification which is not possible assuming current TbasicidentifyFDD,inter time and trying to realise a reasonable identification time.

Corresponding comments made from operators can be found in reference [14].

Furthermore it was pointed out in the last meeting by several companies that an improved inter-frequency identification performance would also have positive affects on MBMS with respect to the interruptions due to measurement occasions. An decreased TbasicidentifyFDD,inter value would also be valid for Cell-FACH as only the time available for the measurement is important and not whether this time was made available by compressed mode or measurement occasions. In case of a general improved inter-frequency identification one may restrict the measurement occasions to 25% of an MBMS TTI meaning 10 or 20ms for 40 and 80ms MBMS TTIs respectively, which could be counteracted by the physical layer coding of the MBMS and thus would not cause the loss of complete TTIs. 

However, this is only a side effect; the main purpose is to improve the system performance requirements.

2.2 Proposed way forward 
Based on the provided simulations and investigations performed in this area it is proposed to modify TS25.133 as described below:

___________________________________________________________________________________


Xbasic measurement FDDinter = 6

TMeasurement_Period Inter = 480 ms. The period used for calculating the measurement period Tmeasurement_inter for inter frequency CPICH measurements.


TInter:: This is the minimum time that is available for inter frequency measurements , during the period TMeasurement_Period inter with an arbitrarily chosen timing. The minimum time per transmission gap is calculated by using the actual idle length within the transmission gap as given in the table 11 of Annex B in TS 25.212 and by assuming 2*0.5 ms for implementation margin and after that taking only full slots into account in the calculation.


Tbasic_identify_FDD,inter = 300 ms. This is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new FDD cell is defined.


Tbasic_measurement_FDD inter = 50 ms. This is the time period used in the equation for defining  the measurement period for inter frequency CPICH measurements.


NFreq: Number of FDD frequencies indicated in the inter frequency measurement control information.

__________________________________________________________________________________

According our understanding sufficient analysis was provided to justify the above modification.

In [15] the feasibility for a “general” improvement of Tbasic_identify_FDD,inter to 200ms has been demonstrated. The analysis is based on state of the art synchronisation mechanism and at least one implementation proposal is shown in [15], which is robust enough to cope even with 500 km/h. As one may argue we need a trade off between complexity and generality. we would recommend as minimum solution that the performance is increased in a range, where low complexity solutions fulfill the improvement (see [15]). The limits of this range should explicitly be given in a note. This avoids then unnecessary complexity in the UE implementation and makes the conditions clear to the network operator, where severe performance degradation has to be expect (see [15]).
Tbasic_identify_FDD,inter  =300 ms for all propagation conditions specified in TS25.133 and TS25.101 up to a speeds of 250km/h and compressed mode patterns according to table 9.x providing effective gap density of more than 2.2%.

 The basic identification time Tbasic_identify_FDD,inter  can increase up to 800 ms for all further cases.

Effective gap density is the ratio of the total time divided by the sum of minimum times that is available per transmission gap. The minimum time per transmission gap is calculated by using the actual idle length within the transmission gap as given in the table 11 of Annex B in TS 25.212 and by assuming 2*0.5 ms for implementation margin and after that taking only full slots into account in the calculation.

Conclusions

Siemens is favoring the first option to keep the requirement as generic as possible. If a consensus can not be reached otherwise Siemens would also be willing to accept the second alternative and draft the corresponding CRs.
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