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1
Introduction

In this contribution we consider for which purposes neighbour lists may be used and when they may be needed. We also separate neighbour list needs for supporting intra E-UTRA mobility from neighbour lists needed for supporting inter-RAT mobility as typically it is desirable to maintain legacy systems as unchanged as possible. Furthermore, if changes to the legacy systems like UTRA and GERAN should be made, feasibility of changes towards these legacy systems should first be discussed among the UTRA and GERAN experts in order to fully understand various implications on legacy systems and implementations.
2
Neighbour list considerations
2.1
Support for intra E-UTRA mobility

In [1] RAN1 indicates that absence of intra E-UTRA cell neighbour cell information e.g. in terms of reference symbol sequences will have little impact on the time it takes to find E-UTRAN neighbour cells. RAN1 will take into account that absence in the detailed design of common channels (like P-SCH and S-SCH) and the corresponding sequences used for cell search purposes.
While we think, the above works well for a serving frequency layer in most scenarios we still think that a UE needs specific information about available carrier frequencies to efficiently detect cells of correct frequency layer. It is expected that both the E-UTRA specifications, terminals and networks will support multiple frequency bands. This information should include the carrier frequency itself, but may additionally include other parameters if needed, e.g. offsets.
In RAN2 58 meeting/RAN 36 plenary, it was concluded that intra E-UTRA measurements may benefit from neighbour cell information in certain scenarios and operators should have the possibility to optionally include neighbour cell information for those cases. We support the approach of the optionally included NCL. Additionally we feel that certain limited information like carrier frequency information for inter-frequency measurements should be mandatory for E-UTRA network if inter-frequency neighbour cell searches and measurements are expected from a UE.
In addition some scenarios were discussed where UEs shall not consider particular neighbouring cells for reselection or measurement reporting and therefore the network should be able to “black list” those cells in detail. We support the approach to enable the network to signal information uniquely identifying those cells for both the intra- and inter-frequency case. We think that also together with an optional NCL the black list is still needed in case the UE is allowed/ordered to detect cells in addition to the cells in the optional NCL and thus may find unsuitable cells otherwise.
As a consequence for the Intra E-UTRA mobility case a UE measures and reselects/reports detected cells except those excluded by a blacklist according to measurement and reselection/reporting criteria.
2.2
Support for inter-RAT mobility

From legacy implementations well known and proven algorithms are readily available for identifying and measuring UTRAN and GSM neighbour cells. These algorithms are based on neighbour list information as signalled in the UTRAN and GERAN system information:
· For UTRAN cells: Carrier frequency, mode and Scrambling code information.

· For GSM cells: RAN2 agreed to ask GERAN/2 [2] for information about the needed parameters for identifying GSM cells. GERAN has provided its preliminary answer in its response LS in GP-071070. In the LS GERAN answers as follows: “TSG GERAN WG1 has started discussion on this issue and will provide more details in the next TSG GERAN meetings. However it is the understanding of TSG GERAN, that an indication on used ARFCN’s of possible neighbour cells is not sufficient considering overlaps in BCCH frequency planning or frequency reuse at national borders. Hence the starting point for the analysis by TSG GERAN will be to assume the inclusion of an explicit GERAN neighbour cell description in the system information messages broadcasted in LTE and to investigate any viable shortening of this description”.

Based on the answer of GERAN it would be best at least for time-being to assume that information uniquely identifying the cells, e.g. Band Indicator, ARFCN of the BCCH carrier and BSIC (If BSIC verification is configured) need to be provided in E-UTRA. Thus, we also propose to adopt the latter as a working assumption as long as a definite answer is outstanding.
Since we consider it very beneficial to minimise changes to the legacy implementations and corresponding legacy algorithms, we suggest to signal basically the same information in E-UTRA system information for inter-RAT mobility.
3
Neighbour Distribution
We suggest two ways to provide the neighbour cell information to the UEs:

· The main neighbour cell information is provided through system information broadcast. The neighbour cell information is not seen as a very time critical information and therefore longer repetition period will be feasible using the D-BCH.
· The same information shall be used in RRC_IDLE and in RRC_CONNECTED state 
· Needed updates or changes may be provided through dedicated signalling to a given UE.
· A single list is seen sufficient for all neighbour cell information as proposed in [3]. The “black lists” may be of a reasonably reduced size.
4
Conclusions
From the considerations above we conclude the following:

(1) For the intra E-UTRA neighbour cell information:

a. For the Intra-frequency case there is no cell specific information provided in most scenarios.
b. For the Inter-frequency case a list of carrier frequency information is provided (if needed together with other parameters).
c. An optional NCL even for the Intra-frequency case may be provided in certain scenarios.
d. A blacklist may be provided identifying individual cells in a carrier frequency, which shall not be considered by the UE for reselection or reporting.

e. As a consequence, a UE measures and reports detected cells on the indicated carrier frequency or frequencies according to measurement and reporting criteria, except for cells listed in the blacklist; an optional NCL can be used to support UE speeding up measurements.
(2) For the Inter-RAT neighbour cell information:

a. A list of UTRAN cells is provided; each cell uniquely identified by it’s characteristics like carrier frequency, mode, scrambling code as in UTRA.
b. A list of GSM cells is provided; the exact content is FFS. However, as working assumption GERAN guidance to assume the inclusion of an explicit GERAN neighbour cell description in the system information messages should be followed to full uniquely identify cells (e.g. as provided in UTRAN).
As a consequence a UE measures and reports cells from these cell lists according to measurement an reporting criteria.
We strongly suggest that the provided information should be as much as possible similar to information provided in the legacy UTRAN in order to minimize impact on existing implementations.
In case the group decides to omitting all or part of the proposed information as a consequence impact to the legacy systems could be considered. We recommend that feasibility of changes towards these legacy systems should first be discussed among the UTRA and GERAN experts in order to fully understand various implications on legacy systems and implementations.
(3) For the distribution of neighbour cell information:

a. Neighbour cell information is provided in system information

b. The same information is used in RRC_IDLE and in RRC_CONNECTED state.
c. Updates or changes may be provided through dedicated signalling to a given user.
d. A single list is seen sufficient for all neighbour cell information.
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10.1.1.2
Cell reselection

UE in RRC_IDLE performs cell reselection. The principles of the procedure are the following:

-
The UE makes measurements of attributes of the serving and neighbour cells to enable the reselection process:

-
There is no need to indicate neighbouring cell in the serving cell system information to enable the UE to search and measure a cell i.e. E-UTRAN relies on the UE to detect the neighbouring cells;

-
Specific intra-frequency neighbouring cells may be indicated to speed up their detection;

-
For the search and measurement of inter-frequency neighbouring cells, only the carrier frequencies need to be indicated.

-
The attributes to be measured for E-UTRAN cells are FFS;

-
Measurements may be omitted if the serving cell attribute fulfils particular search or measurement criteria. The criteria and rules relating to which measurements may be omitted are FFS;

-
Cell reselection identifies the cell that the UE should camp on. It is based on cell reselection criteria which involves measurements of the serving and neighbour cells. Details for cell reselection criteria are FFS;

-
It should be possible to use cell reselection parameters for specific intra-frequency neighbouring cells. The BCH of the neighbouring cell may include parameters that are often cell specific e.g. an offset (FFS). The neighbouring cell information provided by the serving cell includes parameters that are rarely cell specific or for which there is a need to indicate values for a specific serving- neighbouring cell pair. Consequently, the UE may need to read the BCH of detected neighbouring cells (FFS), possibly only for suitable cell reselection candidates.;

-
For inter-frequency neighbouring cells, there is no need to indicate cell-specific cell reselection parameters i.e. these parameters are common to all neighbouring cells on a frequency;

-
It should be possible to prevent the UE from reselecting to specific detected neighbouring cells. The details of the mechanism are FFS;

-
Cell reselection parameters are applicable for all UEs in a cell, but it is possible to configure specific reselection parameters per UE group or per UE.

Cell access restrictions apply as for UTRAN, which consist of access class (AC) barring and cell reservation (e.g. for cells “reserved for operator use”) applicable for mobiles in RRC_IDLE mode.
~ next modified section ~

10.1.2
Mobility Management in LTE_ACTIVE

The Intra-E-UTRAN-Access Mobility Support for UEs in LTE_ACTIVE handles all necessary steps for relocation/handover procedures, like processes that precedes the final HO decision on the source network side (control and evaluation of UE and eNB measurements taking into account certain UE specific area restrictions), preparation of resources on the target network side, commanding the UE to the new radio resources and finally releasing resources on the (old) source network side. It contains mechanisms to transfer context data between evolved nodes, and to update node relations on C-plane and U-plane.

In E-UTRAN RRC_CONNECTED state, network-controlled UE-assisted handovers are performed and various DRX/DTX cycles are supported.

The UE makes measurements of attributes of the serving and neighbour cells to enable the process:

-

-


-
The same information about neighbouring cells is used as for LTE_IDLE. Updates or changes may be provided through dedicated signalling to a given user.
-
Network signals reporting criteria for event-triggered and periodical reporting.

-
It should be possible to use measurement related parameters for specific intra-frequency neighbouring cells. The BCH of the neighbouring cell may include parameters that are often cell specific e.g. an offset (FFS). The neighbouring cell information provided by the serving cell includes parameters that are rarely cell specific or for which there is a need to indicate values for a specific serving- neighbouring cell pair. The parameter(s) is(are) common to CONNECTED and IDLE mode mobility. . Consequently, the UE in RRC_CONNECTED may need to read the BCH of detected intra-frequency neighbouring cells (FFS);
~ next modified section ~

10.2
Inter RAT

10.2.1 
Cell reselection

A UE in RRC_IDLE performs cell reselection. The principles of this procedure are as follows:

-
The UE makes measurements of attributes of the serving and neighbour cells to enable the reselection process:

-
Frequency, mode and scrambling code need to be indicated to enable the UE to search and measure UTRA neighbouring cells;

-
Band Indicator, ARFCN of the BCCH carrier and BSIC (If BSIC verification is configured) need to be indicated for each neighbouring GSM cell in the serving cell system information to enable the UE to search and measure a cell;

-
Measurements may be omitted if the serving cell attribute fulfils particular search or measurement criteria. The criteria and rules relating to which measurements may be omitted are FFS;

-
Cell reselection identifies the cell that the UE should camp on. It is based on cell reselection criteria which involves measurements of the serving and neighbour cells. Details of the cell reselection criteria are FFS;

-
For UTRA neighbouring cells, there is no need to indicate cell-specific cell reselection parameters i.e. these parameters are common to all neighbouring cells on a UTRA frequency;

-
For GSM neighbouring cells, the need to indicate cell-specific cell reselection parameters is FFS;

-
Cell reselection parameters are applicable to all UEs in a cell, but it is possible to configure specific reselection parameters per UE group or per UE.

Cell access restrictions apply as for UTRAN, which consist of access class (AC) barring and cell reservation (e.g. for cells “reserved for operator use”) applicable for mobiles in RRC_IDLE mode.

When performing cell reselection while the UE is camped on another RAT, the principles of this procedure are as follows:

-
The UE measures attributes of the E-UTRA neighbouring cells:

-
Only the carrier frequencies need to be indicated to enable the UE to search and measure E-UTRA neighbouring cells;

-
Cell reselection identifies the cell that the UE should camp on. It is based on cell reselection criteria which involves measurements of the serving and neighbour cells. Details of the cell reselection criteria are FFS;

-
For E-UTRA neighbouring cells, there is no need to indicate cell-specific cell reselection parameters i.e. these parameters are common to all neighbouring cells on an E-UTRA frequency;

-
Cell reselection parameters are applicable to all UEs in a cell, but it is possible to configure specific reselection parameters per UE group or per UE.

-
It should be possible to prevent the UE from reselecting to specific detected neighbouring cells. The details of the mechanism are FFS;

~ next modified section ~

10.2.3
Measurements

10.2.3.1
Inter-RAT handovers from E-UTRAN

Measurements to be performed by a UE for inter-RAT mobility can be controlled by E-UTRAN, using broadcast or dedicated control. In RRC_CONNECTED state, a UE shall follow the measurement parameters specified by RRC or MAC commands (FFS) directed from the E-UTRAN (e.g. as in UTRAN MEASUREMENT_CONTROL).

For the measurements:
-
The same information about neighbouring cells is used as for LTE_IDLE. Updates or changes may be provided through dedicated signalling to a given user.
UE performs inter-RAT neighbour cell measurements during DL/UL idle periods that are provided by the network through suitable DRX/DTX period or packet scheduling if necessary.

NOTE:
How the gaps are controlled, as well as how the scheduler knows the gaps required by the UE, is FFS.

