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1. Introduction and Background

In the RAN4#33 meeting in [1] it was emphasized that to efficiently utilize WCDMA carriers and GSM resources in a cell and to satisfy the increasing traffic demand in hot spots areas, the UE should be able to carry out simultaneous inter frequency and inter RAT measurements using multiple compressed mode patterns in parallel. This contribution proposes a set of combined compressed mode patterns and the type of test cases needed to ensure that simultaneous IFHO and IRAT HO measurements are possible in the real network operation. In the RAN4#34 meeting combined compressed mode patterns were proposed in [5] but the used patterns are not according to section 8.1.2.1 in [2].
2. Discussion

2.1. Combined Compressed Mode Patterns

This section defines 4 compressed mode patterns: one for IFHO and 3 for IRAT-HO (RSSI, Init BSIC decoding and BSIC reconfirmation), which are illustrated in table 1 and figure 1. 

Table 1. Combined patterns for simultaneous IFHO and IRAT-HO measurements

	Parameter
	IF
	RSSI
	Init BSIC
	BSIC reconfirm

	CFN Offset
	0
	1
	3
	6

	TGSN [slot]
	3
	4
	8
	4

	TGPL1[frames]
	8
	8
	8
	8

	TGL1 [slots]
	7
	7
	14
	7

	Summary
	One 7 slot-gap/8 frames
	One 7-slot gaps/8 frames
	Two 7-slot gaps/8 frames
	One 7 slot-gap/8 frames

	Gap intensity

[slots/frame]
	0.875 
	0.875
	1.75
	0.875


Gap intensity of the combined patterns = 4.375 slots/frame
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Figure 1: IF and IRAT measurement gaps during 24 frames cycle

2.2. Rationale for selected compressed mode patterns
Dense configuration close to allowed maximum according to section 8.1.2.1 in [2], currently not tested. Support of multiple patterns needs to be ensured. Section 8.1.2.1 in [2] defines:

If the UE utilises compressed mode for inter-frequency and/or inter-RAT measurements, in order for the requirements in the following subsections to apply the UTRAN must: 

-
provide transmission gap pattern sequences with TGPL1 > 1, and

-
ensure that with the activation of one or more transmission gap pattern sequences, no more than two frames contain a transmission gap within any window of three consecutive frames, and

-
ensure that there is a minimum of 8 slots between the end of the first transmission gap and the beginning of the second transmission gap in case of two successive compressed frames.
Furthermore pattern selected already need to be supported according to [2]:

-
FDD IF pattern according table 8.1

-
GSM RSSI according table 8.3

-
GSM Init BSIC decoding pattern 5 according table 8.7

-
GSM BSIC re-confirmation pattern 2 according table 8.8

As a consequence the proposed test does not aim for deriving new requirements or specific vendor combinations but rather test a dense configuration according to section 8.1.2.1 of [2]. If this dense test scenario based on the combination of patterns already part of [2] is supported it is likely that also any other allowed combination of compressed mode patterns will be supported.

2.3. Performance of Proposed Patterns

The combined compressed mode patterns should lead to reasonable handover delay figures, which are practically useful in real network operations. In order to secure 3G services it is proposed that the IF cell identification is below 10 seconds, which in turn largely depends upon the Tbasic_identify_FDD,inter in (1); Tbasic_identify_FDD,inter is defined in [2] as 300 ms. Table 2 provides the IF cell identification delay (for the pattern defined in table 1) assuming 2 carriers (one inter-frequency carrier) and 32 neighbouring cells. 
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Table 2. Performance of IFHO pattern assuming different basic cell ID delays

	TbasicidentifyFDD,inter [ms]
	300

	IF cell identification [s]
	9


Table 3 gives the measurement performance of IRAT patterns defined in table 1 assuming 32 GSM neighbours. The proposed patterns lead to reasonable delays for different types of measurements (e.g. < 5 s without BSIC re-confirm).

Table 3. Performance of patterns for GSM measurements
	
	TGL1

[slots]
	TGPL1

[frames]
	Measurement performance

	RSSI measure
	7
	8
	Measurement period = 480 ms
	

	Init BSIC
	14
	8
	Tidentify_abort = 1.84 s
	Nidentify_abort = 23 patterns

	BSIC reconfirm
	7
	8
	Tre-confirm_abort = 5.04 s
	Nre-confirm_abort = 63 patterns


3. Summary of the Proposal

· Combined compressed mode patterns for parallel IF and IRAT handover measurements.

· Test according to section 8.1.2.1 in [2]

· Performance of combined patterns can be test as follows:
-
Define combined patterns and a functional test case in RAN5 [3][4].

4. Conclusions

This document proposes a way forward in order to ensure efficient simultaneous IF and IRAT measurements. In terms of testing it is proposed to introduce a functional test case in RAN5. An LS could be sent to RAN5 for defining a test case for the proposed pattern.
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