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1
Introduction
In RAN2 #60 bis, an LS on value ranges of mobility IEs was sent to RAN4 [1]. In the LS, RAN2 asked RAN4 to inform if updates to the value ranges or granularity of parameters are needed. The aim of this contribution is to discuss whether the value ranges of mobility IEs proposed by RAN2 should be refined or not.

2
Discussions

In this contribution, we concentrate on the parameters below, which could be considered key parameters in defining LTE mobility performance and hence RAN4 should study:
· Qrxlevmin, Sintrasearch, Snonintrasearch, Threshserving_low, Threshx_low, Threshx_high
· Qhyst

· Qoffset_cell, Qoffset_frequency

· Treselection

Qrxlevmin, Sintrasearch, Snonintrasearch, Threshserving_low, Threshx_low, Threshx_high
From a value range point of view, Qrxlevmin would be the most important among these parameters, because it would limit the minimum value of the value range for all parameters. Therefore, we will mainly discuss the value range of Qrxlevmin below. The same value range can be applicable to the other parameters.
“-119 … -56 (step: 2)” was proposed for the value range of Qrxlevmin by RAN2 [2], which was the same as the value range of CPICH RSCP in WCDMA. However, the definition of RSRP is much different from that of CPICH RSCP, and hence, some refinement is needed. In TS 36.214, it is defined that RSRP is measured as the power contribution of the resource elements, i.e., RSRP is the received power per resource element [3]. The definition of RSRP in TS 36.214 is attached in Annex for information.
Therefore, we derive LTE Qrxlevmin from WCDMA Qrxlevmin and pathloss as follows. Frist, we assume WCDMA BS max power = 43 dBm, CPICH Ec/Ior = -10 dB, and Qrxlevmin = -119 dBm, and calculate the corresponding pathloss as below:

Pathloss = 43 – 10 – (-119) = 152 [dB]

Then, LTE Qrxlevmin can be derived from the pathloss, LTE BS max power = 43 dBm, and 300 sub-carriers (5 MHz Channel BW) as follows:

LTE Qrxlevmin = 43 – 10*log10(300) – 152 = -133.77 = -134 [dBm]

Furthermore, we propose a 6 dB extension taking into account dual-antenna receiver gain and operation flexibility. As a result, the proposed value range of Qrxlevmin should be “-140 … -78 (step: 2).”
It is also proposed that the measurement accuracy requirements should be defined for all the value range, although some degradation might be observed at the low end.
Proposal 1: The value range of Qrxlevmin should be “-140 … -78 (step: 2)”
Proposal 2: The measurement accuracy requirements should be defined for all the value range.

Qhyst
“0 … 15 (step: 2)” was proposed for the value range of Qhyst by RAN2 [2], while that of WCDMA Qhyst was “0 … 40 (step : 2).” i.e. the proposed value range was significantly reduced.

Our proposal is “Enumerated (0, 1, 2, 3, 4, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24).” The rationale is listed in the following:
· 1 dB step size might be needed in the low value range. For example, “3 dB” might be a typical value for Qhyst.

· It is true that the value range of 15 dB might be sufficient for quality measurement, such as RSRQ and CPICH Ec/N0. For the received power measurement such as RSRP and CPICH RSCP, however, a larger value range would be needed, because the value range for RSRP would be larger than that for the quality measurements. 

Proposal 3: The value range of Qhyst should be “Enumerated (0, 1, 2, 3, 4, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24)”
Qoffset
“-30 … 30 (step: 2)” was proposed for the value range of Qoffset by RAN2 [2]. It is felt that the proposed value would be reasonable, because a typical value for Qoffset would be much smaller than 30 dB.
Proposal 4: The value range of Qoffset should be “-30 … 30 (step: 2)”
Treselection
“0 … 7 (step: 1)” was proposed for the value range of Treselection by RAN2 [2]. It is felt that the proposed value would be reasonable, because a typical value for Treselection would be smaller than 7 seconds.
Proposal 5: The value range of Treselection should be “0 … 7 (step: 1)”
3
Conclusions
This contribution provided our analysis on the value ranges of mobility IEs. Proposals are listed in the following:
Proposal 1: The value range of Qrxlevmin should be “-140 … -78 (step: 2)”
Proposal 2: The measurement accuracy requirements should be defined for all the value range.

Proposal 3: The value range of Qhyst should be “Enumerated (0, 1, 2, 3, 4, 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24)”
Proposal 4: The value range of Qoffset should be “-30 … 30 (step: 2)”
Proposal 5: The value range of Treselection should be “0 … 7 (step: 1)”
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Annex. Definition of RSRP
5.1.1 Reference Signal Received Power (RSRP)

	Definition
	Reference signal received power (RSRP), is determined for a considered cell as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth.

For RSRP determination the cell-specific reference signals R0 and if available R1 according TS 36.211 [3] can be used.

If receiver diversity is in use by the UE, the reported value shall be equivalent to the linear average of the power values of all diversity branches. 

	Applicable for
	RRC_IDLE intra-frequency,

RRC_IDLE inter-frequency,

RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


Note: The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.

