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1 Introduction

This document is a summary of the email discussion [95bis#30][LTE/NB-IoT/feMTC] – Mobility enhancements for SC-PTM open issues, started after RAN2#95bis. 
[95bis#30][LTE/NB-IoT/feMTC] – Mobility enhancements for SC-PTM (CATT)

-
Intended outcome: Email discussion report to next meeting

-
Deadline: Tuesday 01/11/2016

Based on the discussion at RAN2#95bis the following agreements were reached:
· We will make enhancements that are applicable to NB-ioT and / or feMTC EC (where we currently do ranking). The exact solution is FFS.
· SC-PTM is supported only in IDLE also for feMTC 

The remaining issues regarding the feasibility and solution for mobility enhancement for SC-PTM are further addressed.
2 Discussion
Since SC-PTM is supported only in IDLE state for both of eNB-IoT and feMTC, mobility enhancement for SC-PTM includes cell reselection evaluation process only. Cell reselection priorities handling and cell-ranking criterion need to be considered. The solution of cell reselection evaluation is discussed separately in following since the cell reselection evaluations for eMTC and for NB-IoT are different in R13. If UE is capable of SC-PTM reception and interested to receive SC-PTM services, UE will consider the suitable cell on which the SC-PTM services is transmitted as SC-PTM cell according to suitability check. 
2.1 feMTC
Reselection priorities handling is only used for UE in normal coverage (NC) in R13. Cell reselection evaluation mechanism for feMTC needs to be separately discussed for UE in NC and for UE in EC.
2.2.1 NC
In R13, for inter-frequency cell reselection between frequencies with cells that can use NC then absolute priorities apply for UE in normal coverage and the reselection priorities handling for SC-PTM is not applicable for eMTC. eMTC UEs may reselect a best cell not supporting SC-PTM.
Question #1: Should SC-PTM be considered in reselection priorities handling for UE in NC [4]?

	Question #1: Should SC-PTM be considered in reselection priorities handling for UE in NC [4]?

	Company name
	Yes/No
	Comments

	Kyocera
	Yes
	We think the current specification does not have any restriction for eMTC UE in NC. 

	ZTE
	Yes
	We consider similar SC-PTM requirement as that in legacy LTE. So SC-PTM should be considered in reselection priorities handling for UE in NC.

	Qualcomm
	Yes
	

	Huawei, HiSilicon
	Yes
	We think the SC-PTM should be considered in cell reselection priorities handling for UE in NC.

Otherwise, the eMTC UEs may reselect a cell not supporting SC-PTM. Thus, it is reasonable to specify the UE, which is interested in SC-PTM reception, to directly reselect a cell on the carrier frequency that supports SC-PTM indicated by SIB15, if the S criterion is fulfilled.

	Ericsson
	Yes
	We would like to clarify the intention with “eMTC UE in normal coverage”. We think the following are possible: A “normal” category UE can be in normal or enhanced coverage. If it is in normal coverage it is not within the scope of these WIs, i.e. feMTC and eNB-IoT. A Cat-M1 UE, i.e. BL UE, can either be in CE Mode A or CE Mode B, however in both cases it is in enhanced coverage.

	LGE
	Yes
	Like Release 13 eMTC, UE in NC needs to reselect a SC-PTM cell on a MBMS frequency by reselection priority handling for MBMS service.

	CATT
	Yes
	

	Intel
	Yes
	


If SC-PTM is considered in reselection priorities handling for UE in NC, the next issue is how to handle the reselection priorities for feMTC. According to the legacy mechanism of reselection priorities handling in [1], if the UE is capable 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. If UE is also camped on a suitable CSG cell and that cell can be accessed in normal coverage, UE considers the CSG frequency to be the highest priority. The prioritization among MBMS frequency and CSG frequency which UE considers to be the highest priority frequency is left to UE implementation.
Question #2: Should legacy mechanism of reselection priorities handling for SC-PTM be reused for UE in normal coverage [4]?

	Question #2: Should legacy mechanism of reselection priorities handling for SC-PTM be reused for UE in normal coverage?

	Company name
	Yes/No
	Comments

	Kyocera
	Yes
	

	ZTE
	Yes
	The legacy mechanism of cell reselection priorities handling for SC-PTM should be reused in reselection priorities handling for UE in NC. 

	Qualocmm
	Yes
	Reuse Rel 13 SC-PTM approach.

	Huawei, HiSilicon
	Yes
	We think the legacy mechanism of reselection priorities handling for SC-PTM be reused for UE in NC.

In the legacy SC-PTM mechanism, the UE is not able to prioritize the cell that supports its interested MBMS service via SC-PTM. But this will be a critical issue in FeMTC because amounts of MTC UEs may trigger connection with the eNB which doesn’t support SC-PTM service once the FeMTC UE reselect to a cell. Both the power efficiency and spectral efficiency will decrease.

	Ericsson
	Yes
	We would like to clarify the intention with “eMTC UE in normal coverage”. We think the following are possible: A “normal” category UE can be in normal or enhanced coverage. If it is in normal coverage it is not within the scope of these WIs, i.e. feMTC and eNB-IoT. A Cat-M1 UE, i.e. BL UE, can either be in CE Mode A or CE Mode B, however in both cases it is in enhanced coverage.

	LGE
	Yes
	Legacy mechanism of reselection priorities for SC-PTM should be re-used for UE in NC. By reselection priority handling for MBMS service, UE in NC should reselect a SC-PTM cell on a MBMS frequency.

	CATT
	Yes
	It is simple and feasible to reuse legacy mechanism.

	Intel
	Yes
	


If SC-PTM is not considered in reselection priorities handling for UE in NC, there are four options of ranking when SC-PTM cell exists.
Option 1: UE in normal coverage adds an offset to SC-PTM cells in ranking based cell reselection [4].
Option 2: UE in normal coverage performs ranking based cell reselection only with SC-PTM cells which of qualities are above a threshold.

Option 3: UE in normal coverage performs ranking based cell reselection only with SC-PTM cells.
Option 4: The legacy ranking mechanism for eMTC UE in normal coverage is reused [1].
Question #3: Which option should be used for ranking if SC-PTM is not considered in reselection priorities handling for UE in NC and SC-PTM cell exist?
	Question #3: Which option should be used for ranking if SC-PTM is not considered in reselection priorities handling for UE in NC and SC-PTM cell exist?

	Company name
	Option
	Comments

	
	
	


2.2.1 EC
Ranking with cell selection criterion S for enhanced coverage is applied for intra-frequency and inter-frequency cell reselection when the current serving cell can only be accessed using enhanced coverage [1]. There are four options of ranking for UE in enhancement coverage if SC-PTM cell exists.
Option 1: UE in enhanced coverage adds an offset to SC-PTM cells in ranking based cell reselection [2] [4].
Option 2: UE in enhanced coverage performs ranking based cell reselection only with SC-PTM cells which of qualities are above a threshold [2].

Option 3: UE in enhanced coverage performs ranking based cell reselection only with SC-PTM cells [2].
Option 4: The legacy cell reselection mechanism for eMTC UE in enhanced coverage is reused [1].
Option 5: The reselection priorities handling is also applied to UE in enhanced coverage, when the UE is receiving or interested to receive an MBMS service [6] 
Question #4: Which option should be used for ranking for UE in enhancement coverage if SC-PTM cell exists?
	Question #4: Which option should be used for ranking for UE in enhancement coverage if SC-PTM cell exists?

	Company name
	Option
	Comments

	Kyocera
	5
	We think it’s simple and reliable way to stick to the “highest priority” concept also for SC-PTM in enhanced coverage. 

	ZTE
	5
	We share the same opinion with Kyocera.
Like the legacy mechanism, UE interested in SC-PTM service should select the frequency which carries SC-PTM service with highest priority.

The prioritization among the frequencies which UE considers to be the highest priority is left to UE implementation.

	Qualocmm
	5
	

	Huawei, HiSilicon
	1
	We think the ranking based cell reselection with no priority should be reused for enhanced coverage with the same reason for Rel-13 eMTC. 

And an offset for SC-PTM should also be introduced based on the same reason for Question #3.

	Ericsson
	1
	The ranking based inter frequency cell reselection can be used for UEs in EC. The UE shall be allowed to reselect a cell on a frequency that is not the highest ranked frequency, but is providing MBMS services, when the UE is about to receive or is receiving MBMS services. This may be achieved by applying an offset to the SC-PTM capable cells on other frequencies in the ranking.

	LGE
	1
	We have same view as Huawei and Ericsson. We think option 1 can be aligned with legacy reselection mechanism in Rel. 13 eMTC. By adding an offset to SC-PTM cells, the possibility to reselect SC-PTM cell can be increased.
In case that reselection priority handling as described in option 5 is applied to UE in EC, if there are a neighbour SC-PTM cell in EC which has weak signal (low RSRP) and a neighbour non-SC-PTM cell in NC, UE reselects the SC-PTM cell in EC regardless of signal strength and existence of cells in NC. This is not aligned with eMTC cell reselection mechanism.

	CATT
	1
	Option 1 is more flexible. We share views with LGE.

	Intel
	-
	Rel-13 eMTC UE in EC does not do cell reselection priorities handling but ranking based cell reselection. In Opt.1-3, the measurements done by a UE in EC might not be accurate to use in ranking based cell reselection, as per RAN4 input on Rel-13. Therefore we prefer leaving this prioritization up to UE implementation.


2.2 eNB-IoT
No reselection priorities handling is used for NB-IoT in R13 for simplicity. There are four options of ranking for eNB-IoT if SC-PTM cell exists.

Option 1: UE adds an offset to SC-PTM cells in ranking based cell reselection [3][5].

Option 2: UE performs ranking based cell reselection only with SC-PTM cells which of qualities are above a threshold [3].

Option 3: UE performs ranking based cell reselection only with SC-PTM cells [3].
Option 4: The legacy cell reselection mechanism for NB-IoT is reused [1].
Option 5: The reselection priorities handling (only the part of “highest priority” for SC-PTM) is introduced. 
Question #5: Which option should be used for ranking if SC-PTM cell exists?
	Question #5: Which option should be used for ranking if SC-PTM cell exists?

	Company name
	Option
	Comments

	Kyocera
	5
	It’s not crystal clear to us how the ranking is useful, since the UE just wants to reselect the cell providing SC-PTM of interest. In addition, we agreed that “UE need to know whether to attempt to receive a SC-PTM transmission or not, based on the UE radio conditions vs. the expected coverage of the SC-PTM transmission.” So, we wonder if at least the current ranking using only RSRP is not considered as a viable solution) 

	ZTE
	5
	We have the similar opinion with Kyocera.
With option5, UE interested in SC-PTM service should select the frequency which carries SC-PTM service with highest priority.

The prioritization among the frequencies which UE considers to be the highest priority is left to UE implementation.

	Qualcomm
	5
	

	Huawei, HiSilicon
	1
	Same reason for Question #4.

	Ericsson
	1
	The ranking based inter frequency cell reselection can be used for UEs in EC. The UE shall be allowed to reselect a cell on a frequency that is not the highest ranked frequency, but is providing MBMS services, when the UE is about to receive or is receiving MBMS services. This may be achieved by applying an offset to the SC-PTM capable cells on other frequencies in the ranking.

	LGE
	1
	Option 1 can be aligned with legacy reselection mechanism in Rel. 13 NB-IoT. In order to align with legacy reselection mechanism and increase the possibility to reselect a SC-PTM cell, option 1 can be good candidate solution.

Reselection priority handling as described in option 5 is not suitable solution since Rel. 13 NB-IoT does not support reselection priority handling.

	CATT
	1
	Option 1 is more flexible. We share views with LGE.

	Intel
	-
	Same response as FeMTC.


It is agreed that SIB20 indicate the carrier for SC-MCCH, and SC-MCCH indicate the carrier for MTCH in RAN2#95bis meeting. When downlink power boosting for NB-IoT is applied, the RSRP of the non-anchor carrier(s) on which SC-MCCH and/or SC-MTCH is transmitted might be different from the RSRP of the anchor carrier. When UE is interested to receive SC-PTM service which is transmitted in neighbour SC-PTM cell A and SC-PTM cell B, if cell A has higher RSRP on anchor carrier but lower RSRP on SC-PTM non-anchor carrier comparing with cell B, cell A will be reselected using the first three ranking options above and it causes longer transmission delay for SC-PTM and higher UE power consumption.
Question #6: Should downlink power boosting be considered in ranking if SC-MCCH and/or SC-MTCH are transmitted on non-anchor carrier(s)?
	Company name
	Comments

	Kyocera
	As similar to our comment in Question #5, we think it could rely on (or integrated with) some sort of solution for the agreement that “UE need to know whether to attempt to receive a SC-PTM transmission or not, based on the UE radio conditions vs. the expected coverage of the SC-PTM transmission.”, So, we wonder if the power boosting specific issue is really worth considering. 

	ZTE
	According to the previous agreements, SC-PTM is supported only in IDLE mode. Per our understanding, for NB-IoT cell selection/reselection in IDLE mode, downlink power boosting on non-anchor carrier(s) would not be considered. So we think it’s no need to consider the downlink power boosting issue.

	Qualcomm
	Power boosting requires network to know the coverage range of UEs interested in the multicast service. Without such knowledge eNB cannot effectively use power boosting hence it makes no sense to take into consideration downlink power of SC-PTM carrier when deciding which cell to reselect to.

	Huawei, HiSilicon
	We think the cell selection/relelection should be performed on anchor carrier. Thus, power boosting on non-anchor carrier should not be considered for cell selection / reselection.



	Ericsson
	Downlink power boosting should not be considered in ranking. If service continuity is a requirement for a given SC-PTM transmission, the network should ensure the coverage continuity. Hence, even if the SC-MCCH and/or SC-MTCH are transmitted on non-anchor carriers without power boosting, the network should ensure to use enough number of repetitions to compensate the power difference. The measurement on the anchor carrier should be sufficient for the ranking, and this gives flexibility at the network to configure the number of repetitions that should be used. There is no need to provide additional coverage information for the non-anchor carriers.

	CATT
	If UE selects the cell with lower RSRP on SC-PTM non-anchor carrier and it needs to receive SC-PTM services with more repetitions and causes more power consumption.

	Intel
	For (re-)selection, UE would camp on anchor carrier, so downlink power boosting is not required to consider as also explained by other companies above. 


2.3 Other Open Issues

Open issues which is not covered in this document, please propose in the following table.

	Company name
	Issues and proposals

	
	

	
	

	
	

	
	


3 Email discussion result 

3.1 Summary
The mobility enhancements for SC-PTM are discussed for eMTC and NB-IoT separately. 8 companies shared their views on mobility enhancements for SC-PTM. 

Question #1: Should SC-PTM be considered in reselection priorities handling for feMTC UE in NC?

Yes: 8 companies.

No: 0.

Rapporteur comment: All of the companies agree that SC-PTM should be considered in reselection priorities handling for UE in NC. If UE is receiving or interested in a SC-PTM service and reselects a neighbour cell which does not support multicast, UE can continue to receive SC-PTM service by unicast and it causes more radio resource.
Proposal1. SC-PTM should be considered in reselection priorities handling for feMTC UE in NC.

Question #2: Should legacy mechanism of reselection priorities handling for SC-PTM be reused for feMTC UE in NC?

Yes: 8 companies.

No: 0.

Rapporteur comment: All of the companies agree that legacy mechanism of reselection priorities handling for SC-PTM should be reused for eMTC UE in normal coverage. It is feasible and simple to reuse the legacy mechanism.

Proposal2. Legacy mechanism of reselection priorities handling for SC-PTM should be reused for feMTC UE in NC.
Question #4: Which option should be used for reselection for feMTC UE in EC?
Option 1: UE in enhanced coverage adds an offset to SC-PTM cells in ranking based cell reselection [2] [4] if SC-PTM cell exists.
Option 2: UE in enhanced coverage performs ranking based cell reselection only with SC-PTM cells which of qualities are above a threshold [2] if SC-PTM cell exists.

Option 3: UE in enhanced coverage performs ranking based cell reselection only with SC-PTM cells [2] if SC-PTM cell exists.
Option 4: The legacy cell reselection mechanism for eMTC UE in enhanced coverage is reused [1].
Option 5: The reselection priorities handling is also applied to UE in enhanced coverage, when the UE is receiving or interested to receive an MBMS service [6] 
Option 1: 4 companies.

Option 5: 3 companies.

Rapporteur comment: Option5 is recommended for simplicity. Option1 is a similar way and allows some flexibility to the network to configure the cell reselection criterion, such as a small offset to avoid that UE reselects the SC-PTM cell which has low RSRP regardless of other non-SC-PTM cells which has much higher RSRP.
Proposal3. RAN2 discuss which option should be used for reselection for feMTC UE in EC.
Option 1: UE in enhanced coverage adds an offset to SC-PTM cells in ranking based cell reselection if SC-PTM cell exists and UE is receiving or interested to receive an MBMS service.
Option 5: The reselection priorities handling is also applied to UE in enhanced coverage, when the UE is receiving or interested to receive an MBMS service.
Question #5: Which option should be used for reselection for eNB-IoT UE?
Option 1: UE adds an offset to SC-PTM cells in ranking based cell reselection [3][5] if SC-PTM cell exists.

Option 2: UE performs ranking based cell reselection only with SC-PTM cells which of qualities are above a threshold [3] if SC-PTM cell exists.

Option 3: UE performs ranking based cell reselection only with SC-PTM cells [3] if SC-PTM cell exists.
Option 4: The legacy cell reselection mechanism for NB-IoT is reused [1].
Option 5: The reselection priorities handling (only the part of “highest priority” for SC-PTM) is introduced. 
Option 1: 4 companies.

Option 5: 3 companies.

Rapporteur comment: Option5 is recommended for simplicity. Option1 is a similar way and allows some flexibility to the network to configure the cell reselection criterion, such as a small offset to avoid that UE reselects the SC-PTM cell which has low RSRP regardless of other non-SC-PTM cells which has much higher RSRP.
Proposal4. RAN2 discuss which option should be used for reselection for eNB-IoT UE.
Option 1: UE adds an offset to SC-PTM cells in ranking based cell reselection if SC-PTM cell exists and UE is receiving or interested to receive an MBMS service.
Option 5: The reselection priorities handling (only the part of “highest priority” for SC-PTM) is introduced.
Question #6: Should downlink power boosting be considered in ranking if SC-MCCH and/or SC-MTCH are transmitted on non-anchor carrier(s)?
Yes: 7 companies.

No: 1 company.

Rapporteur comment: Majority of the companies prefer to not to consider power boosting in ranking for complexity and it is noted that the issue can be solved by setting appropriate power on SC-PTM carriers.
Proposal5. Power boosting should not be considered in ranking.
3.2 Recommendation
Proposal1. SC-PTM should be considered in reselection priorities handling for feMTC UE in NC.
Proposal2. Legacy mechanism of reselection priorities handling for SC-PTM should be reused for feMTC UE in NC.

Proposal3. RAN2 discuss which option should be used for reselection for feMTC UE in EC.
Option 1: UE in enhanced coverage adds an offset to SC-PTM cells in ranking based cell reselection if SC-PTM cell exists and UE is receiving or interested to receive an MBMS service.
Option 5: The reselection priorities handling is also applied to UE in enhanced coverage, when the UE is receiving or interested to receive an MBMS service.

Proposal4. RAN2 discuss which option should be used for reselection for eNB-IoT UE.
Option 1: UE adds an offset to SC-PTM cells in ranking based cell reselection if SC-PTM cell exists and UE is receiving or interested to receive an MBMS service.
Option 5: The reselection priorities handling (only the part of “highest priority” for SC-PTM) is introduced.
Proposal5. Power boosting should not be considered in ranking.
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