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Discussion and decision
1 Introduction

This contribution addresses open areas related to mobility in idle and connected mode considering related RAN2 agreements in NB-IOT and eMTC, which are also shown in Annex A and Annex B for reference.
2 Discussion

This contribution takes as an assumption that NB-IOT UE would be able to take reliable measurements similarly to eMTC UEs, however this is something that would also be good to check with RAN4.

Proposal 1. To confirm with RAN4 if NB-IOT UEs will be able to also get reliable measurements and whether this is feasible for any given coverage level.
2.1 Cell selection
Assuming that UE can take a reliable measurement, the following eMTC cell selection agreement would also be applicable for NB-IOT:
Proposal 2. To support S-criteria for enhanced coverage level and, define new minimum required levels, QrxlevminCE and QqualminCE instead of the legacy levels, Qrxlevmin and Qqualmin

Proposal 3. The UE uses normal coverage level, if the cell is suitable according to legacy/normal S criteria, and otherwise, the UE uses enhanced coverage level if the cell is suitable according to EC S criteria.

Proposal 4. If a cell supports NB-IOT functionality, the NB-IOT UE is allowed to select the cell in normal or enhanced coverage (EC) level.
2.2 Cell reselection
Assuming that UE can take a reliable measurement, the following eMTC cell selection agreement would also be applicable for NB-IOT:

Proposal 5.  Intra-frequency Cell reselection and same priority cell reselection is supported by NB-IOT UEs.
The cell reselection mechanism needs to be further discussed to address how the UE prioritizes to cells in which the UE is able to camp in normal coverage (NC) vs those in which it could only camp in enhanced coverage (EC), and whether the absolute priorities needs to also be supported for inter-frequency as in legacy LTE. Absolute priorities for inter-frequencies was defined to provide better network balancing control, however this might not be a major issue taking into consideration that NB-IOT UEs would be connected for shorter times, due to the common use case of infrequent small data transmissions. On the other hand, these UEs might require longer times to get reliable measurements (if RAN4 provides similar input to eMTC) and would also need to prioritize camping in a cell with better coverage in order to maximize the UE power saving while minimizing the UE complexity of the whole procedure. Therefore, a simpler cell reselection procedure is preferred, e.g. a Rel-13 LC/EC UE searches and takes measurements in neighbouring cells only if the serving cell is below certain threshold; furthermore, the existing thresholds and measurements rules can be used for this: SIntraSearchP/Q threshold for intra-freq measurements and SnonIntraSearchP/Q for inter-freq measurements. 
Proposal 6. To simplify inter-frequency cell reselection, by not using absolute priority cell reselection, but instead rely only on same-priority ranking cell reselection.

During eMTC, concern has been raised whether the cell reselection mechanism needs to distinguish between UEs in NC vs EC mode A or B. In our view, this could be left up to UE implementation as when a UE detects that the serving cell is below that certain threshold, the UE would need to search and measure the neighbouring cells aiming always to camp in the one with better signal which would imply that it would connect to a cell where it would camp in NC over one where it would need to camp in EC mode A vs one where it would need to camp in EC mode B. 

Proposal 7. RAN2 does not need to specified anything additional to guarantee that a UE prefers to camp on a cell in NC vs on a cell in EC.

3 Conclusion

This contributions analyses open aspects related to mobility and proposes the following:
Proposal 1.
To confirm with RAN4 if NB-IOT UEs will be able to also get reliable measurements and whether this is feasible for any given coverage level.
Proposal 2.
To support S-criteria for enhanced coverage level and, define new minimum required levels, QrxlevminCE and QqualminCE instead of the legacy levels, Qrxlevmin and Qqualmin
Proposal 3.
The UE uses normal coverage level, if the cell is suitable according to legacy/normal S criteria, and otherwise, the UE uses enhanced coverage level if the cell is suitable according to EC S criteria.
Proposal 4.
If a cell supports NB-IOT functionality, the NB-IOT UE is allowed to select the cell in normal or enhanced coverage (EC) level.
Proposal 5.
Intra-frequency Cell reselection and same priority cell reselection is supported by NB-IOT UEs.
Proposal 6.
To simplify inter-frequency cell reselection, by not using absolute priority cell reselection, but instead rely only on same-priority ranking cell reselection.
Proposal 7.
RAN2 does not need to specified anything additional to guarantee that a UE prefers to camp on a cell in NC vs on a cell in EC.
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5 Annex A

The NB-IOT RAN2#91bis agreements in mobility discussion were the following:

The following functions are agreed to be supported by NB-IoT:

-
Intra-frequency and inter-frequency cell reselection;

The following functions are assumed not supported by NB-IoT:

-
Inter-RAT cell reselection or inter-RAT mobility in connected mode (Note that in this respect NB-IoT is a separate RAT from LTE);

--
Handover and measurement reporting (measurement reporting can be discussed further based on contributions); 

Mobility Management follows the assumptions as below: 

-
Intra-frequency and inter-frequency cell reselection among NB-IoT cells is supported. Details are FFS.
Note: 
"Inter-frequency" denotes a scenario where there is more than one cell on different 180 kHz NB carrier, regardless other character of the deployment. FFS if this definition needs to be updated if RAN1 introduces frequency hopping etc.

-
Speed dependent scaling of mobility parameters is not supported.
-    Mobility history is not supported.

6 Annex B
The eMTC RAN2#91bis agreements in mobility discussion were the following:
CELL SELECTION 

1: To support S-criteria for EC, define new minimum required levels, QrxlevminCE and QqualminCE instead of the legacy levels, Qrxlevmin and Qqualmin

Srxlev = Qrxlevmeas – (QrxlevminCE + Qrxlevminoffset) – Pcompensation - Qoffsettemp

Squal = Qqualmeas – (QqualminCE + Qqualminoffset) - Qoffsettemp

2:, The UE uses normal mode if the cell is suitable according to legacy/normal S criteria, and otherwise, the UE uses EC mode if the cell is suitable according to EC S criteria. 

CELL RESELECTION

3: Intra-frequency Cell reselection and same priority cell reselection is supported by Rel-13 EC UEs.

3a
RAN2 assume that RAN4 will handle cases when SINR <TSINR , e.g. by specifying reduced performance or not specifying performance.

FFS: Whether to simplify inter-frequency cell reselection between EC cells, by not using absolute priority cell reselection, but instead rely only on same-priority ranking cell reselection. This can be considered. 

FFS: How to prioritise NC cells ober EC cells.

5: In case it is decided to support absolute priority cell reselection between EC cells, the current cell reselection priorities are reused for the EC cells, with additional constraints (details TBD) for the case of cell reselection between EC cells and NC cells. 

6: For same priority cell reselection between EC cells, introduce a new parameter TreselectionRAT

CONNECTED MODE

9: Baseline connected mode mobility mechanisms are supported for LC UEs in normal coverage. 

10: Baseline connected mode mobility mechanisms are supported for LC UEs in “shallow” enhanced coverage, e.g. for low cost devices that uses EC to overcome coverage issues dues to cost reductions such as single antenna. 

14: Existing mechanisms for connected mode mobility apply for LC UEs supporting other RATs. Inbound connected mode mobility to LTE is not supported to EC.

15A: The UE shall trigger Radio Link Failure when the radio link can no longer be maintained. It should be possible for the criteria to reflect the extended coverage level of the cell. (Criteria for RLF detection are FFS)
The eMTC RAN2#90 agreements in mobility discussion were the following:

1
From Mobility point of view, we need to discriminate between 2 cases, a) UEs in normal coverage, and b) UEs in enhanced coverage. Additional functionality for Normal UEs in EC (beyond support of LC UEs in EC) shall have low priority. 

2
Cell selection functionality exists also in the enhanced coverage cases following legacy cell selection as baseline. 

2a
If a cell supports Rel-13 LC UE, a Rel-13 LC UE is allowed to select the cell; otherwise the cell is considered as a barred cell. 

2b
If a cell supports Rel-13 EC functionality, the Rel-13 UE supporting EC mode is allowed to select the cell in normal or enhanced coverage.

4
The UE uses normal mode if the cell is suitable according to legacy/normal S criteria, and otherwise uses EC mode if the cell is suitable according to EC S criteria. This assumption is dependent on RAN4 outcome on measurements in EC. 

5
RAN2 assumes that Intra-frequency Cell reselection and same priority cell reselection is supported by Rel-13 EC UEs. RAN4 involvement is needed to determine the feasibility, in particular for deep EC. 

6
The UE shall reselect to inter-frequency cells in which the UE is able to operate in NC over cells in which it has to use EC based on radio measurements. 

9
Inter-RAT cell reselection from LTE to other RATs is supported by existing means (if the UE supports other RATs).
