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1
Introduction
The purpose of this paper is to review the status of the neighbour cell information (e.g. white list, black list, cell specific offsets, etc) that is provided for both idle and connected mode mobility for intra-frequency, inter-frequency and for each inter-RAT. In some cases a proposal for the way forward is made. Some other cases are flagged as requiring more discussion within RAN2.

2
Idle mode reselection from E-UTRA

2.1
Current status of specification
Table 1 summarises which neighbour cell parameters can be provided in system information for the purpose of cell reselection in idle mode. The entries in the table are based on the current status of the 36.331 ASN.1. The notes below the table indicate cases where there is some information elsewhere in the specifications that is not fully aligned with the ASN.1.
	Parameters
	E-UTRA

intra-freq
	E-UTRA

inter-freq
	UTRA TDD/FDD
	GERAN
	cdma2000

(HRPD, 1xRTT)

	Complete white list
	no
	no
	no
	no
	FFS

	Black list
	yes
	yes
	no
	no
	FFS

	Cell specific offsets (i.e. Qoffset)
	yes
	yes
	no
	no
	FFS

	Frequency specific offset
	n/a
	yes
	yes
	yes
	FFS

	Reselection thresholds
(Threshx,high and Threshx,low)
	n/a
	yes,

per frequency
	yes,
per frequency
	yes,
per frequency


	FFS

	Qrxlevmin
	no
	no
	no
	yes,

per freq (1)
	FFS

	Priority
	yes
	yes,

per freq
	yes, 
per RAT (2)
	yes,

per RAT (2)
	FFS


Table 1: Idle mode cell reselection related parameters
Notes
(1)
36.300 section 10.2.1 indicates that Qrxlevmin is given per frequency band whereas in ASN.1 it is actually included per frequency.

(2)
36.331 indicates an FFS whether the priority should be per RAT/frequency combination. Status of 36.304v800 is that priority is per RAT/frequency combination.
2.2
Discussion

Complete white list
A "complete white list" is a list of physical cell ids of cells to which the UE is allowed to reselect and the UE does not consider any other cells for reselection. Currently there is no possibility to send a complete white list for any case. Whether this could be useful in some cases is discussed in detail in [2]. 

Black list

A black list is a list of physical cell ids of cells to which the UE is not allowed to reselect. All other cells on the frequency are candidates for reselection. Currently black listing is only supported for E-UTRA intra and inter-frequencies. Whether this could be useful for UTRA and GERAN is discussed in more detail in [2]. 
Cell specific offsets

For inter-RAT reselection (and E-UTRA inter-frequency reselection where the frequencies have different priorities) there is no comparison performed between measurements of cells on the target RAT/frequency and the serving cell. If more than one cell of the highest priority RAT/frequency meets the threshold criteria for reselection then the UE is required to reselect to the best cell of that RAT/frequency. Cell specific offsets could be used when selecting the best cell of the RAT/frequency but this does not seem a very strong motivation to include them - i.e. cell reselection within the target RAT/frequency can be relied upon to take the UE to the best cell of that RAT/frequency.
Frequency specific offsets
Frequency specific offsets (i.e. a common offset applied to all cells of frequency) can be used to compensate for differences in the propagation characteristics of carrier frequencies in different bands. However, this can also be compensated by appropriate setting of the reselection thresholds (Theshx,high and Threshx,low) for that RAT/frequency. Therefore it seems unnecessary to provide frequency specific offsets for inter-RAT cases. For inter-frequency equal priority reselection the frequency offset is used for comparison of the serving and neighbour cell.  
The only possible use of a frequency specific offsets for the non equal priority case is if there are several carriers in different bands but with the same priority. If more than one cell of the highest priority frequency meets the reselection criteria then the frequency specific offset could be used for selecting the best frequency/cell from all the equal priority carriers.  However, this does not seem like a very strong reason to keep the frequency specific offsets - it seems more likely that in this case the different carriers will be given different priorities.
Proposal 1: 
Remove frequency specific offset for inter-RAT cases

Proposal 2:
Keep frequency specific offset for inter-frequency only for the case of equal priority reselection

Priority
Current status of 36.304v800 is that priority is per RAT/frequency combination and 36.331 should be aligned to this.
For GERAN it probably not necessary to be able to provide a different priority for every GERAN carrier frequency, Instead it should be sufficient to be able to send a priority per group of GERAN carrier frequencies. For example, this would allow different priority to be allocated to GSM1800 and GSM900 frequencies.

Proposal 3:
Add priority per frequency for UTRA

Proposal 4:
Add priority per group of frequencies for GERAN

Other (reselection thresholds)

Threshx-high and Threshx-low (the target RAT/frequency quality threshold for moving up a priority layer and moving down a priority layer respectively) are provided per RAT/frequency combination for UTRA and GERAN. As discussed above for priority , it is probably sufficient to allow a different thresholds to be set per group of GERAN frequencies.

In addition, for GERAN Qrxlevmin is provided per frequency (36.300 states that it should be possible to provided per band). However, given that Threshx-high and Threshx-low are provided, and it is expected that these thresholds will be set greater than or equal to Qrxlevmin, it could be concluded that there is little benefit in additionally sending Qrxlevmin.
However, in the case that the serving cell quality drops so that it no longer meets the cell selection criteria (i.e. S<0) the UE can reselect to any suitable cell. If Qrxlevmin is provided then the UE will be able to know that the cell meets the cell selection criteria (even though it may not be above the Threshx-low threshold). This will speed up reselection to another suitable cell compared to the case that Qrxlevmin is not provided. Note that in the case of UTRA Qqualmin would also have to be provided in order for the UE to determine that the cell meets the cell selection criteria .

An assumption in providing Qrxlevmin (and Qqualmin for UTRA) per carrier frequency is that all cells on the carrier frequency use the same value. 

Proposal 5:
Threshx-high and Threshx-low per group of frequencies for GERAN.

Proposal 6: 
Add Qrxlevmin per carrier for E-UTRA and UTRA and per group of frequencies for GERAN. Add Qqualmin per carrier for UTRA.
3
Connected mode measurements in E-UTRA

3.1
Current status of specification
Table 2 summarises which neighbour cell parameters that can be provided via dedicated signalling for the purpose of connected mode measurement reporting. The entries in the table are based on the current status of the 36.331 ASN.1. The notes below the table indicate cases where this is some information elsewhere in the specification that is not fully aligned with the ASN.1
	Parameters
	E-UTRA


	UTRA FDD/TDD
	GERAN
	cdma2000

(HRPD and 1xRTT)

	Complete white list
	no
	yes (3)
	no
	yes

	Black list
	yes
	no (1)
	no (1)
	no 

	Cell specific offset 
(i.e. CIO)
	yes
	no (2)
	no (2)
	no (2)

	Frequency specific offset
	yes
	no
	no
	no


Table 2: Idle mode cell reselection related parameters

Notes
(1)
36.331 section 5.5.1 indicate that black listing is FFS for GERAN and UTRAN

(2)
ASN.1 contains editor's note indicating CIO is FFS.

(3)
36.331 section 5.5.1 contains an FFS whether UTRA measurements will be able to operate without a complete white list. However RAN4 liaison in [1] confirm that complete white list always will be needed.

3.2
Discussion

Black list

Currently marked as FFS for UTRA and GERAN. Whether this could be useful for UTRA and GERAN is discussed in more detail in [2]. .

Cell specific offsets
For inter-RAT event evaluation there is no comparison performed between measurements of cells on the target RAT/frequency and the serving cell. CIOs could be used to compare between the cells of the target RAT/frequency. It seems more important for handover to take the UE to the optimum cell on the target RAT than it is for reselection to take the UE to  optimum cell. Therefore the use of CIOs for UTRA and GERAN cells could be beneficial and should be considered further by RAN2. 

Frequency specific offsets

For event triggering the threshold is configured as part of the reporting configuration and a single reporting configuration can be linked to several measurement objects. Therefore in order to compensate for different path loss characteristics of different bands then it is necessary to include a frequency specific offset as part of each measurement object. Without frequency specific offsets, such compensation would require different reporting configurations with different triggering thresholds to be configured for the different bands.
Proposal 7: Introduce frequency specific offset per measurement object for UTRA, GERAN, and cdma2000. 
Conclusions

RAN2 is requested to agree the following proposals and then discuss the 3 open points listed

Idle mode proposal:

Proposal 1:
Remove frequency specific offset for inter-RAT cases

Proposal 2:
Keep frequency specific offset for inter-frequency only for the case of equal priority reselection
Proposal 3:
Add priority per frequency for UTRA

Proposal 4:
Add priority per group of frequencies for GERAN

Proposal 5:
Theshx-high and Threshx-low per group of frequencies for GERAN.

Proposal 6: 
Add Qrxlevmin per carrier for E-UTRA and UTRA and per group of frequencies for GERAN. Add Qqualmin per carrier for UTRA.

Connected mode proposals

Proposal 7: Introduce frequency specific offset per measurement object for UTRA and GERAN and cdma2000
Points requiring some further discussion in RAN2
Point 1: 
CIO for connected mode measurement of UTRA, GERAN, cdma2000

Point 2:
Black lists for idle mode reselection and connected mode measurements of UTRA, GERAN, and cdma2000. More discussion of this aspect is provided in [2].
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