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Introduction
The Rel-14 work item on “Further Enhanced MTC for LTE” has five main objectives: (1) positioning, (2) multicast, (3) mobility enhancements, (4) higher data rates and (5) VoLTE enhancements. The details for the objective on multicast are given below:
Multicast [RAN2 lead, RAN1]
· Extend Rel-13 SC-PTM to support multicast downlink transmission (e.g. firmware or software updates, group message delivery)
· Introduction of necessary enhancements to support narrowband operation, e.g. support of MPDCCH, and coverage enhancement, e.g. repetitions

The Rel-14 work item on “Enhancements of NB-IoT” has a few main objectives, one being multicast with details below:
Multicast  [RAN2 lead, RAN1, RAN4, RAN3]
· Extend Rel-13 SC-PTM to support multi-cast downlink transmission (e.g. firmware or software updates, group message delivery) for NB-IoT
· Introduction of necessary enhancements to support narrowband operation, e.g. support of NPDCCH, and coverage enhancement, e.g. repetitions

In RAN2 #96 meeting, the following was agreed for Mobility with regards to SC-PTM, based on an email discussion:
Mobility for SC-PTM
R2-168157	Summary of email discussion [95bis#30][LTE/NB-IoT/feMTC] – Mobility enhancements for SC-PTM	CATT	discussion	result of email discussion [95bis#30]	Rel-14	NB_IOTenh-Core, LTE_feMTC-Core
Updated before presentation in R2-168960
R2-168960	Summary of email discussion [95bis#30][LTE/NB-IoT/feMTC] – Mobility enhancements for SC-PTM	CATT	discussion	result of email discussion [95bis#30]	Rel-14	NB_IOTenh-Core, LTE_feMTC-Core
· Ericsson think that the statement feMTC UE in NC is vague. 

For feMTC, SC-PTM should be considered in reselection priorities handling for BL UEs for normal suitability criterion is met.
For feMTC, Rel-13 mechanism of reselection priorities handling for SC-PTM should be reused for the above case.
For feMTC, for UE in enhanced coverage, an offset to SC-PTM cells in ranking based cell reselection is used if SC-PTM cell exists and UE is receiving or interested to receive an MBMS service.
For NB-IoT, an offset to SC-PTM cells in ranking based cell reselection is used if SC-PTM cell exists and UE is receiving or interested to receive an MBMS service.
FFS how the UE acquires the offset. 
Power boosting should not be considered in ranking.

[bookmark: _Ref178064866]Discussion

[bookmark: _Toc466034851][bookmark: _Toc466064015][bookmark: _Toc469994673][bookmark: _Toc465943922][bookmark: _Toc461086304][bookmark: _Toc461087107][bookmark: _Toc461437846][bookmark: _Toc462820933][bookmark: _Toc463043040]eMTC UEs and NB-IoT UEs in idle mode perform intra- and inter frequency cell re-selection based on ranking as described in chapter 5.2.4.6 in [2]. These UEs will then always camp on the best ranked cell, meaning that the UE will not be able to receive an ongoing MBMS service (through SC-PTM reception) on another cell that has a lower ranking, neither on a cell on a different frequency that has a lower ranking. 
[bookmark: _Toc463042991][bookmark: _Toc466034848][bookmark: _Toc466064010][bookmark: _Toc469994671][bookmark: _Toc473805877]Cell re-selection for eMTC UEs and NB-IoT UEs should be adapted to support reception of MBMS service(s).

If there are BL UEs that follow priority based cell re-selection, these UEs are already covered by existing mechanism.

For legacy SC-PTM, cell reselection is specified in 5.2.4.1 in [2]: 
If the UE is capable either of MBMS Service Continuity or of SC-PTM reception and is receiving or interested to receive an MBMS service and can only receive this MBMS service while camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority during the MBMS session [2] as long as the two following conditions are fulfilled:
1) Either:
-	the UE is capable of MBMS service continuity and the reselected cell is broadcasting SIB13; or
-	the UE is capable of SC-PTM reception and the reselected cell is broadcasting SIB20;
2) Either:
-	SIB15 of the serving cell indicates for that frequency one or more MBMS SAIs included in the MBMS User Service Description (USD) [22] of this service; or
-	SIB15 is not broadcast in the serving cell and that frequency is included in the USD of this service.
Etc.

Note that there is nothing specific for which cell to choose, only that it is possible to choose another frequency in order to receive MBMS service(s). There are no specific offsets, instead the UE is allowed to camp on a frequency providing MBMS service(s) even though it is not the highest priority frequency.

[bookmark: _Toc473283981][bookmark: _Toc473805878]There are no specific rules for choosing a specific cell for legacy SC-PTM, only rules for which frequency to choose.

For BL UE:s in enhanced coverage and NB-IoT UE:s, the cell reselection criteria is specified in 5.2.4.6 and 5.2.4.6a in [2]. The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
Rs = Qmeas,s + QHyst - Qoffsettemp
Rn = Qmeas,n - Qoffset - Qoffsettemp



where:
	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.
For inter-frequency: Equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise and for NB-IoT this equals to Qoffsetfrequency.

	Qoffsettemp
	Offset temporarily applied to a cell as specified in [3]



The UE shall perform ranking of all cells that fulfil the cell selection criterion S, which is defined in 5.2.3.2 (5.2.3.2a for NB-IoT), but may exclude all CSG cells that are known by the UE not to be CSG member cells.
The cells shall be ranked according to the R criteria specified above, deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results.
If a cell is ranked as the best cell the UE shall perform cell reselection to that cell. If this cell is found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.
In all cases, the UE shall reselect the new cell, only if the following conditions are met:
-	the	new cell is better ranked than the serving cell during a time interval TreselectionRAT;
-	more than 1 second has elapsed since the UE camped on the current serving cell.
---

Following the agreement of introducing offsets for MTC/NB-IoT SC-PTM, a new offset per frequency could be introduced to give the UE the possibility to prioritize frequencies that provide MBMS Service(s) in cell ranking. On the other hand, to be in line with legacy SC-PTM, this could also be achieved without any Offsets at all. A BL UE in enhanced coverage or a NB-IoT UE interested in MBMS service(s) could instead be allowed to camp on a cell on a frequency, that is not the highest ranked frequency, but provides MBMS service(s). The UE would then be allowed to try to re-select a cell on another frequency which provides MBMS service(s) (as given in SIB15/SIB15-NB or USD).

A BL UE in enhanced coverage or a NB-IoT UE interested in MBMS service(s) should be allowed to camp on a cell on a frequency, that is not the highest ranked frequency, but provides MBMS service(s).


The proposal 1 above, could also be achieved by introducing an Offset as has been agreed. If such an Offset is still agreed, the absence of the Offset could also indicate the behaviour as described above in Proposal 1.

[bookmark: _Toc473805879]There are alternative ways of doing cell ranking for SC-PTM, the alternatives being:
a. No offset; meaning that the UE can by itself choose a cell on a frequency that provides MBMS services to be the highest ranked cell. This is in line with legacy SC-PTM and described in Proposal 1 above.
b. A new offset; QoffsetSCPTM could be introduced. The offset shall only be applicable at inter-frequency ranking for UEs wanting to receive MBMS service(s) on such a frequency.


We propose to discuss if there really is a need for an Offset in cell ranking.

If it is anyway agreed to introduce an Offset, the Offset could be included in SIB15/SIB15-NB.

If an Offset needs to be introduced, the offset could be introduced in SIB15/SIB15-NB.
[bookmark: _GoBack]Conclusion
In section 2 we made the following observations:
Observation 1	Cell re-selection for eMTC UEs and NB-IoT UEs should be adapted to support reception of MBMS service(s).
Observation 2	There are no specific rules for choosing a specific cell for legacy SC-PTM, only rules for which frequency to choose.
Observation 3	There are alternative ways of doing cell ranking for SC-PTM, the alternatives being:
c. No offset; meaning that the UE can by itself choose a cell on a frequency that provides MBMS services to be the highest ranked cell. This is in line with legacy SC-PTM and described in Proposal 1 above.
d. A new offset; QoffsetSCPTM could be introduced. The offset shall only be applicable at inter-frequency ranking for UEs wanting to receive MBMS service(s) on such a frequency.

Based on the discussion in section 2 we propose the following:
1. A BL UE in enhanced coverage or a NB-IoT UE interested in MBMS service(s) should be allowed to camp on a cell on a frequency, that is not the highest ranked frequency, but provides MBMS service(s).
We propose to discuss if there really is a need for an Offset in cell ranking.
If an Offset needs to be introduced, the offset QoffsetSCPTM could be introduced in SIB15/SIB15-NB.
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