3GPP TSG-RAN WG4 Meeting #82
R4-1700635
Athens, Greece, 13 - 17 February 2017
Agenda Item:

7.30.2
Source: 


Ericsson

Title: 



Patterns and requirements for non uniform low density gaps
Document for:
Discussion
1 Introduction
In recent meetings RAN4 has discussed non uniform low density gap patterns. In the way forward from RAN4\82, the following aspects of non uniform gap pattern are FFS:
	· FFS: RAN4 needs to inform RAN2 that it is decided to specify Non-uniform measurement gap pattern configuration:
Gap Pattern Id
MeasurementGap Length (MGL, ms)
Measurement Gap Repetition Period
(MGRP, ms)
Minimum available time for inter-frequency and inter-RAT measurements during 480ms period
(Tinter1, ms)
Measurement Purpose
0
6

40

60

Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x

1
6

80

30

Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x

2
6

40

60

Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x

· FFS: A gap burst consist of a number of consecutive gaps repeated with a longer burst repetition period.
· RAN4 will introduce a periodicity of the gap burst.
· RAN4 will define number of gaps per gap burst.


2 Discussion

The first aspect to decide is the parameters for non uniform gap pattern, and then we can discuss the resulting performance. The use case is for background searches with a low density pattern, so in this sense low density patterns are more important than optmising performance, although a range of settings are desirable so that the performance and density can be scaled according to deployment needs.
3 main parameters need to be decided – MGRP between gaps within a burst, Tburst the periodicity between bursts, and Ngaps. We assume that the basic duration of a gap, ML=Tgap would remain as 6ms, since this relates to PSS/SSS periodicity. To avoid coupling between eGap subfeatures and the remaining time in the work item, we do not see a strong need to define requirements for Tgap=3ms with syncronised frequency layers, although this could be considered in a future release.
The non uniform pattern is shown in figure 1
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Figure 1 : Burst gap pattern

MGRP : Either 40ms or 80ms could be considered, since the intention is as much as possible that the burst gap pattern is like a legacy gap pattern except that it is gated on and off. Since either increasing Tgap or increasing Tburst provides a mechanism to reduce the gap density, we think that 80ms MGRP is only needed for the longest Tburst setting, Otherwise 40ms can be used and if it is desired to reduce gap density, a larger Tburst can be used.

Tburst : Earlier it has been discussed that the pattern should be periodic over a system frame number (SFN) repetition period of 10.24s. Since the patterns should have substantially lower density than a legacy uniform gap pattern, we propose that 2.56s, 5.12s and 10.24s are used. For the proposed Ngap=12 (see next section), Tburst of 640ms would give quite similar gap density to a uniform pattern. Tburst=1.28s could be considered, but we propose not to specify this case to limit the number of new patterns introduced.

Ngap : It has been discussed earlier that in legacy implementations there are 12 gaps per 480ms measurement period. To ensure that a single burst is sufficient for measuring known cells, Ngap=12 is proposed.
Overall then we propose to introduce 4 new patterns
Proposal 1 : It is proposed to introduce the following non uniform patterns
	Tburst
	MGRP
	Ngap
	Tgap

	1.28s
	40ms
	12
	6ms

	2.56s
	40ms
	12
	6ms

	5.12s
	40ms
	12
	6ms

	10.24s
	40ms
	12
	6ms

	10.24s
	80ms
	12
	6ms


Next we discuss the resulting performance. Since there are 12 gaps in each Tburst period, the measurement period is equivalent to Tburst*Nfreq. For cell identification (including measurement part) the release 8, the requirement to identify cells has been 96 gaps, for both 40ms and 80ms MGRP. Following the same approach, the cell identification requirement for the reduced density gap patterns would be 8*Tburst*Nfreq.

Proposal 2 : Measurement period of Tburst*Nfreq and cell identification requirement of 8*Tburst*Nfreq is specified for the reduced density gap pattern
Finally, we think that incmon reduced performance group requirements would be very difficult to address for low density gap patterns, so incmon configuration should only be considered with all frequencies in the normal performance group.

Proposal 3 : For incmon, requirements for non uniform reduced density gap patterns are only specified when all frequencies are in the NPG.
3 Conclusions

Proposal 1 : It is proposed to introduce the following non uniform patterns
	Tburst
	MGRP
	Ngap
	Tgap

	1.28s
	40ms
	12
	6ms

	2.56s
	40ms
	12
	6ms

	5.12s
	40ms
	12
	6ms

	10.24s
	40ms
	12
	6ms

	10.24s
	80ms
	12
	6ms


Proposal 2 : Measurement period of Tburst*Nfreq and cell identification requirement of 8*Tburst*Nfreq is specified for the reduced density gap pattern
Proposal 3 : For incmon, requirements for non uniform reduced density gap patterns are only specified when all frequencies are in the NPG.
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