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1 Introduction
This document is a summary of an email discussion following the 3GPP RAN WG2 91 meeting. 

The intended topic is the following
-
Discuss mobility support also taking into account recent input from RAN4

-
Can address IDLE and CONNECTED mode

=>
Intended outcome: Email discussion report to next meeting
The proposals for discussion herein are collected from references [3] – [12], see below, and from those agreements at RAN2#90, that are pending due to the need for RAN4 input. In summary, the agreements from RAN2#90 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).

In ref [2], RAN4 responds that cell selection criterion S, cell reselection by comparison towards absolute threshold, and by cell ranking are all feasible for UEs in Enhanced Coverage, at least under the condition that SINR > Threshold. 
For the purpose of abbreviating the writing, the following two notations are used in this document. 

Normal Coverage (NC) Cell = A cell that fulfills the normal coverage cell selection criterion. 

Enhanced Coverage (EC) Cell = A cell that does not fulfill the normal coverage cell selection criterion but fulfills the EC cell selection criterion. 
2 S-criteria for Enhanced Coverage
==================== Copy Paste From 36.304 BEGIN =======================
The cell selection criterion S is fulfilled when:

	Srxlev > 0  AND  Squal > 0



where: 
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp


where:

	Srxlev
	Cell selection RX level value (dB)

	Squal
	Cell selection quality value (dB)

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

	Qrxlevmeas
	Measured cell RX level value (RSRP)

	Qqualmeas
	Measured cell quality value (RSRQ)

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Qqualmin
	Minimum required quality level in the cell (dB)

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Qqualminoffset
	Offset to the signalled Qqualmin taken into account in the Squal evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Pcompensation 
	max(PEMAX –PPowerClass, 0) (dB)

	PEMAX
	Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in [TS 36.101]

	PPowerClass
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in [TS 36.101]


=========================== From 36.304 END =======================
Proposal 1 for discussion:  S-criteria for EC in one of the following: 
Alt 1: To add a fixed value, α to the legacy S-Criterion as follows:

Srxlev + α> 0 AND Squal + α > 0
Alt 2: To 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
Alt 2b: As alt 2, but additionally also define new QrxlevminoffsetCE, QqualminoffsetCE and/or PcompensationCE, to be used in the formula in Enhanced Coverage. 
Alt 3: To define new configurable offset parameters, QrxlevoffsetCE and QqualoffsetCE which are added to the legacy S-Criterion as follows:

Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation - Qoffsettemp + QrxlevoffsetCE
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp + QqualoffsetCE
	COMPANY
	COMMENT

	Mediatek
	We prefer Alt 2, as it seems to be the most logical one, keeping the current semantics of the parameters.  

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


The following agreement relating to Idle mode was agreed in RAN2#90: 


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. 

Proposal 2 for discussion: Confirmation of the agreement, i.e. 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.

	COMPANY
	COMMENT

	Mediatek
	We support to confirm this as RAN4 has indicated that S criterion is feasible in EC. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3 Cell reselection for Enhanced Coverage
The following assumption was agreed at RAN2#90, pending feasibility input from RAN4: 

RAN2 assumes that Intra-frequency Cell reselection and same priority cell reselection is supported by Rel-13 EC UEs.
Proposal 3 for discussion: Agree the previous assumption, i.e. Intra-frequency Cell reselection and same priority cell reselection is supported by Rel-13 EC UEs.
	COMPANY
	COMMENT

	Mediatek
	We support to confirm this, as RAN4 has indicated that ranking of cells in EC is feasible. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Proposal 4 for discussion: Cell reselection between EC cells can be done by

Alt 1: Only a) same-priority ranking cell reselection

Alt 2: As in the baseline, either by a) same priority ranking cell reselection or b) absolute priority cell reselection. 

Alt 3: Only b) absolute priority cell reselection. 
Note that there was also a proposal to no support cell reselection between EC cells, but just cell selection, possibly supported by neighbor cell information. As this seems to go against the past agreements, it was not included as an alternative here. 

	COMPANY
	COMMENT

	Mediatek
	Alt 2 would give better tools for load balancing. However, we think the deployment scenarios are simple. Capacity should be quite high, as one idle mode carrier can correspond to multiple narrowband carriers in connected mode, so alt 1 should be sufficient. In any case we don’t like alt 3. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Proposal 5 for discussion: In case it is decided to support absolute priority cell reselection between EC cells, 

Alt 1: The current cell reselection priorities are reused for the EC cells, with additional constraints for the case of cell reselection between EC cells and NC cells. 
Alt 2: New cell reselection priorities are defined for EC cells. 
	COMPANY
	COMMENT

	Mediatek
	Well, we don’t have a strong opinion. There is of course a possibility that an operator would like to do load balancing differently for UEs in EC between two cells than the load balancing for UEs in NC between these cells, which would speak for alt 2. However, we are also concerned about broadcast capacity. We support alt 1, but if alt 2 is desired, maybe it would be possible to only apply it for dedicated priorities. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Proposal 6 for discussion: For same priority cell reselection between EC cells, introduce new parameters QHyst and TreselectionRAT
	COMPANY
	COMMENT

	Mediatek
	This seems to make sense. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


For cell reselection between EC and NC cells, there is the following agreement from RAN2#90: 

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. 

Proposal 7 for discussion: Cell reselection between EC and NC cells can be triggered in different ways in the specification: 

Alt 1: Absolute priority cell reselection according to the currently specified logic, where EC cells are assigned lower priority than NC cells. Because S criterion is used when comparing to Threshx (high, low) care need to be taken to compare to the right S criterion (EC or NC), when evaluating for reselection. 
Alt 2: A new specific logical rule, that forbids a UE in NC to reselect to a EC cell, and that makes UE in EC recurringly search for NC cells and reselect to NC cell if available. 
	COMPANY
	COMMENT

	Mediatek
	In our opinion Alt 2, to just introduce additional logical rule(s), seems clearer than trying to integrate this into the current logic. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


It is assumed that RAN4 will define measurement requirements that scale with DRX. A reasonable question is if we can/should/shall go beyond that, in order to allow further battery saving.  
Proposal 8 for Discussion: Should it be possible that measurement requirements can be further relaxed for a UE for which it can be detected that the situation is unchanged for significant time, i.e. assuming that the UE has become stationary? If so, is network control needed, or should this be up to the UE?
	COMPANY
	COMMENT

	Mediatek
	Yes, freedom should be left to allow this. It does not need to be stringently specified and does not need network control, e.g. maybe captured in RAN4 spec that under some conditions the measurement requirements do not apply etc .. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4 Connected mode
Note that most the referenced papers do not discriminate between several kinds of connected mode mobility, network controlled redirection, handover etc. In this discussion we assume that connected mode mobility includes all methods unless otherwise stated. 

With the introduction of fast RLF (T312), and the introduction of context fetch in TS 36.300, RLF - RRC connection reestablishment could be looked upon as a connected mode mobility procedure. Thus also proposals relating to RLF handling is included here. 

Proposal 9 for Discussion: Shall baseline connected mode mobility be supported for LC UEs in normal coverage?
	COMPANY
	COMMENT

	Mediatek
	Well, probably for the use cases of m2m, continuity at cell change etc is of low priority. We would be fine to not support handover, but instead rely on idle mode mobility or just RLF – Reestablishment. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Proposal 10 for Discussion: Shall baseline connected mode mobility be 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. 
	COMPANY
	COMMENT

	Mediatek
	Same as above. Probably for the use cases of m2m, continuity at cell change etc is of low priority. We would be fine to not support handover, but instead rely on idle mode mobility or just RLF – Reestablishment. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Proposal 11 for Discussion: Shall baseline connected mode mobility be supported for LC UEs in “deep” enhanced coverage?
	COMPANY
	COMMENT

	Mediatek
	No. For deep enhanced coverage we assume that the latencies in obtaining measurements would be significant and it does not make sense to support prepared handover. Other mobility mechanisms may be ok. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


In case handover, and the related measurement reporting, is agreed to be supported for LC UEs, it need to be discussed how to obtain the measurements. It is assumed that the UE in connected mode may switch between subbands for frequency diversity and for capacity, also meaning that the UE may not be able to measure the center 6PRBs of intra-frequency neighbour cells. For inter-frequency cells, the problem is the same as in the baseline. 
Proposal 12 for Discussion: How to ensure that the UE gets sufficient opportunity to measure intra-frequency neighbour cells and inter-frequency neighbour cells. 
Alt 1: Use DRX. 

Alt 2: Use measurement gaps

Alt 3 (applies only to intra-frequency neighbours and serving cell): eNB ensures by configuration and scheduling that each UE spends “sufficient” time in the center 6PRBs to do serving cell and neighbour cell measurements. 
	COMPANY
	COMMENT

	Mediatek
	All of the above alternatives seems to be “legal”. The UE would do its best in all cases. For performance guarantee the traditional way has been Alt 2. However for m2m traffic a) we don’t see a strong reason why performance need to be very stringent, b) we think typically DRX can be used. We would be fine with Alt 1 and 3. However this seems like an issue typically resolved in RAN4. Should be handed over to RAN4. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


In case handover, and the related measurement reporting, is agreed to be supported for UEs in Enhanced Coverage, it should be discussed if this involves requirements for additional RRM events. 

Proposal 13 for Discussion: Do we need additional RRM events / measurement report triggers. 
	COMPANY
	COMMENT

	Mediatek
	No. It should be sufficient to use the current measurement events, or maybe just a subset. Not related to mobility, an interesting question is if the eNB need to be fully aware of the CE level of a UE in connected mode (probably yes). Possibly optimizations related to this case could be considered (FFS). 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Proposal 14 for Discussion: What level of support is needed for IRAT connected mode mobility. 
	COMPANY
	COMMENT

	Mediatek
	Handover or redirection is not needed. Should be resolved by cell selection, triggered by RLF. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Proposal 15 for Discussion: How to define Radio Link Failure (RLF) in Enhanced Coverage?
	COMPANY
	COMMENT

	Mediatek
	The UE should trigger Radio Link Failure when the radio link can no longer be maintained, i.e. an EC capable UE in a cell that supports a certain max EC level should trigger RLF when radio conditions < max EC level.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Proposal 16 for Discussion: Do we need enhancements in the UE handling of Radio Link Failure (RLF)?
	COMPANY
	COMMENT

	Mediatek
	We expect that for m2m, RLF-Reestablishment is a useful mobility mechanism. The main shortcoming in the current procedure is that the cell selection at RLF is unspecified. It would be better if the UE at RLF, first attempted cell reselection, and only if it fails continues to full search and cell selection. 
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