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Discussion and decision
1 Introduction

This paper recomments RAN2 to consider, for resolving issues arising in Hetnet environments, solutions that are based on radio measures alone i.e. without introducing intermediate concepts reflecting UE mobility state or network topology e.g. a solution based on the pace at which the radio signals change i.e. the gradient. It is expected that solutions only based on radio measurements can address a wider range of scenarios and hence are more future proof. Hence, RAN2 is request to consider this alternative solution direction.

2 Discussion

The following figure shows a typical case of the RSRP measurement results for a UE passing from macro cell through a pico cell. The measurement results plotted below are based on the simulation assumptions captured in TR 36.839 for calibration phase [1] . 
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Figure 1 Example of RSRP measurement results performed by UE.
So far it seems that most solutions for enhancing good mobility performance in Hetnet scenario's either concern UE mobility state or network topology (e.g. cell types). It might well be possible to develop solutions along these lines to cater for the scenarios currently discussed under this topic.

We were however wondering if it would be possible to develop solutions that are based on radio measures alone i.e. without introducing intermediate concepts reflecting UE mobility state or network topology. We would think that radio measurement only based mechanisms would more likely be able to cater a wider range of scenario's and hence would be more future proof. One possible option would be to also consider the pace at which the radio signals change i.e. the gradient.
Table 1 Gradient calculation based on UE RSRP measurement.

	Distance
	Macro
	Pico
	Macro-Pico
	Delta-sig
	Delta-tim
	Gradient

	0.0
	15
	-91
	106
	 
	 
	 

	25.0
	-32
	-88
	56
	-50
	3.0
	-16.7

	50.0
	-44
	-86
	42
	-14
	3.0
	-4.7

	75.0
	-51
	-83
	32
	-10
	3.0
	-3.3

	100.0
	-56
	-72
	16
	-16
	3.0
	-5.3

	112.5
	-57
	-64
	7
	-9
	1.5
	-6.0

	125.0
	-55
	-57
	2
	-5
	1.5
	-3.3

	137.5
	-57
	-48
	-9
	-11
	1.5
	-7.3

	150.0
	-59
	7
	-66
	-57
	1.5
	-38.0

	162.5
	-63
	-48
	-15
	51
	1.5
	34.0

	175.0
	-64
	-66
	2
	17
	1.5
	11.3

	187.5
	-65
	-73
	8
	6
	1.5
	4.0

	200.0
	-66
	-77
	11
	3
	1.5
	2.0

	225.0
	-63
	-85
	22
	11
	3.0
	3.7

	250.0
	-62
	-87
	25
	3
	3.0
	1.0

	275.0
	-61
	-89
	28
	3
	3.0
	1.0


Although the above table is based on a limited number of points, it shows that upon entering and leaving the pico cell the rate of change of the difference in RSRP between macro and pico has quite large values (positive upon entry, negative upon departure). The table suggests that it may be possible to use the measurement gradient to encourage or discourage handover to a candidate cell. E.g. as follows:

· 
if the level is very high, the handover candidate cell should be avoided (too low TOS)
· 
if the levels are high, entry/ departure of the cell should be expedited

It should be noted that so far we have not been able to investigate the option to use such an alternative solution option in detail. Nevertheless, considering the potential ability to address a wide variety of radio environments, we would appreciate RAN2 to consider this potential solution direction.

3 Conclusion & recommendation
Proposal:

We request RAN2 to consider solutions purely based on radio measures (eg. gradient) to resolve issues appearing in Hetnet scenarios.
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