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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.  

	Samsung
	We prefer either Alt 2 or Alt 3. We would like to have flexibility even though it would result in the additional signalling, e.g. in System Information. 

	LGE
	We prefer Alt 2.

	Gemalto
	We prefer solution Alt 2 or Alt 2b being close to current rules and doing necessary adaptions of the parameters.

	Sony
	These are all more or less equivalent but Alt.2 is the clearest and most convenient way to define.

	Huawei, HiSilicon
	We prefer Alt 2. It is clear and simple.

	FUJITSU LIMITED
	Alt2 is the simplest way to just define new minimum required levels: QrxlevminCE and QqualminCE

	CATT
	We prefer Alt2.

	Nokia Networks
	We prefer Alt2.

	NTT DOCOMO
	Alt.2 is preferred. The same approach is already adopted for wideband RSRQ and RSRQ on all OFDM symbols for which individual Qqualmin is broadcast. The benefit of Alt.2b is questionable to us. It is not so clear if the offset characteristics of EC are different from the NC. In addition, allowing multiple parameter configuration for EC makes the network operation complicated.

	NEC
	We prefer Alt 2, but do not think Alt 2b is needed as the gain is not clear.

	Ericson
	Alt 2

	Sierra Wireless
	Alt 2

	Qualcomm
	Alt 2 is the simplest and seems sufficient. 

	Sequans
	Alt 2

	Intel
	We prefer Alt2.

	xinwei
	We prefer Alt 2.


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. 

	Samsung 
	We support the agreement. In UE power consumption aspect, UE needs to use the normal mode with higher priority.

	LGE
	We support the agreement.

	Gemalto
	We support the agreement.

	Sony
	OK. 

	Huawei, HiSilicon
	Agree.

	CATT
	Agree.

	Nokia Networks
	We support the agreement.

	NTT DOCOMO
	Yes. Even for EC capable UEs, the UE should select an NC cell as much as possible.

	NEC
	We also agree.

	Ericsson
	Agree

	Sierra Wireless
	Agree

	Qualcomm
	Agree.

	Sequans
	Agree

	Intel
	We support the agreement, although we wonder if further clarifications might be required in order to clarify some aspects based on RAN4 input. EC S criteria allows the UE to differentiate between (1) NC and shallow EC (e.g. threshold 1), as well as, (2) shallow EC and deep EC (e.g. threshold 2). As per RAN4 input e.g. "It is feasible to do cell selection based on RSRP/RSRQ measurements in EC with cell selection criterion S, which corresponds to the maximum enhanced coverage supported in this cell, if SINR of the measured cell is equal to or above the level at which current measurement accuracy requirements can be met (referred to as TSINR)". As accuracy requirements are not guaranteed below TSINR, therefore it could be clarified that EC S criteria only can be used if the threshold 2 is equal or greater than TSINR.

	Xinwei 
	Agree.


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. 

	Samsung
	We support the agreement.

	LGE
	We support the agreement.

	Gemalto
	We support this agreement on intra-frequency cell re-selection.

	Sony
	OK

	Huawei, HiSilicon
	Agree.

	FUJITSU LIMITED
	We agree the previous assumption

	CATT
	Confirm the agreement.

	Nokia Networks
	We support the agreement.

	NTT DOCOMO
	Yes.

	NEC
	Yes, agree.

	Ericsson
	Agree

	Sierra Wireless
	Agree

	Qualcomm
	Agree.

	Sequans
	Agree

	Intel
	We support the agreement when the UE's RSRP measurements indicates that the UE is at least in shallow EC, as previously explained, based on RAN4's input when "the measured cell is equal to or above the level at which current measurement accuracy requirements can be met (referred to as TSINR)". Therefore, we propose RAN2 to consider that if the "threshold 2" (previously explained) is lower than TSINR, a UE does not reselect to the same EC level or higher (worse) EC level.

	Xinwei 
	Agree.


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. 

	Samsung
	We support Alt 3. We assume that we can still apply frequency reselection priorities even between cells in which Rel-13 MTC UE can access in the enhanced coverage mode only. For simplicity, we can also reuse the current frequency reselection priorities. 

	LGE
	Alt.1 is enough. Since it is highly likely that the number of frequencies for LC/EC in a certain area is a few, basically we think that it is not necessary to overly optimize for cell reselection for the UE in CE cell, which might lead to UE complexity and standardization complexity.

	Gemalto
	We support Alt 1 considering the rather simple deployment scenarios, however we could also agree on Alt 2 if deemed necessary.

	Sony
	Alt.1 ensures the UE will always pick the best of a bad bunch, providing best performance.

	Huawei, HiSilicon
	This proposal is not totally clear for us. There are several CE levels. The priority should be NC frequency priority > low CE level > deep CE level. And 
RAN4 involvement is needed to determine the feasibility, in particular for deep EC, e,g. how long is the measurement period needed in case that all neighbour cells are deep CE cell?


	FUJITSU LIMITED
	As typical EC cell deployments would be with a limited number of frequencies we think that Alt.1 is enough 

	CATT
	We prefer Alt 1. That is easy to implementation.

	Nokia Networks
	We think both same priority ranking cell reselection and absolute priority cell reselection should be supported for cell reselection between EC cells i.e. same behaviour as in legacy

	NTT DOCOMO
	Alt.2 is a baseline since we’re not sure if it brings an advantage to intentionally remove some of the features already supported from Rel-8. Nonetheless, if it helps to reduce the chipset cost, it seems make sense. In that case, it is also considered to remove the full set of cell reselection features as temporal out-of-coverage due to not supporting cell reselection is not critical to the MTC services unlike the smartphone.

	NEC
	For the simplicity, Alt 1 is preferred basically.
However, we’d also like to discuss and clarify the point raised by Huawei, i.e. need of consideration for the multiple CE levels.

	Ericsson
	Intra-frequency: same-priority ranking cell reselection is obvious. 

Inter-frequency: It is straight-forward to assume “same as in legacy” (alt 2). However we note that 

1) In some sense, same-priority ranking cell reselection could be considered to move UE to the cell/frequency where UE needs least EC
2) In legacy, only the UE search for high-prio cells have relaxed RAN4 performance/search requirements (to save UE power). RAN4 should, if alternative 1 is introduced, introduce relaxed search requirements also for inter-freq cell re-selection based on same-priority cell ranking.

	Sierra Wireless
	Permit Alt. 2. , at least for non-LC devices. Alt. 1 is also acceptable.

	Qualcomm
	We support Alt1. Supporting absolute priority cell re-selection for EC cells would require the UE to perform additional inter-frequency measurements when already in EC. This is not desirable from a power consumption point of view. Moreover it may end up re-selecting to a worse coverage cell, which seems against the principles agreed earlier for EC. 

	Sequans
	We agree with LGE. Alt 1 should be enough for now. There might be room for optimization but it could be postponed for later enhancements according to real deployments needs.

	Intel
	The scope of this question needs to be clarified; our understanding is that this question refers to inter-frequency, however, if Alt.1 is used, would this assume that all different carriers are always mapped to same absolute priority level and therefore they do not need to differentiate them on this regard?

	Xinwei 
	We support 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. 

	Samsung
	We support Alt 1.

	Gemalto
	Due to priorities that selection towards NC has higher priority for UEs in EC, this may lead to high efforts for the device to select towards NC cells also this may never be feasible. We support ALT1 and suggest start a discussion which constraints and limitations should be considered here to prevent from to high power consumption.

	Sony
	EC cells should be treated as lowest priority compared to NC cells to ensure UE always picks NC over EC, as per agreement “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”. This rule is simple to specify.

	Huawei, HiSilicon
	See above comments in proposal 4.

	FUJITSU LIMITED
	Alt.1 is OK

	Nokia Networks
	Alt.1 seems sufficient i.e. cell reselection priorities between EC cells are handled like in legacy i.e. like absolute priority cell reselection

	NTT DOCOMO
	Alt.1. For Alt.2, the use case is not clear to us for the NW to use different priorities between NC mode and EC mode in a same cell.

	NEC
	Alt 1 will be sufficient.

	Ericsson
	Alt.1 seems sufficient. See above comments in proposal 4. Furthermore, agree with Sony on the “NC camping vs EC camping” principle.

	Sierra Wireless 
	Alt. 1, Also agree with Sony on NC priority

	Qualcomm
	Alt1. If absolute priorities are supported in EC, the constraints/requirements for inter-frequency measurements should be significantly relaxed.

	Sequans
	Alt 1 with some sort of measurement requirement relaxation for stationary UEs.

	Intel
	We were a little confused with this question, understanding that if a given company agreed on Alt.1 in previous proposal 4, they would not need to provide view on this. On other hand, we wonder if and how it would be handled in cell reselection, the case in which some cells support different maximum target EC levels.

	Xinwei 
	We support Alt 1.


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. 

	LGE
	Yes for TreselectionRAT. We think TreselectionRAT for LC UE in normal coverage may be different from the one for UEs in enhanced coverage since potentially longer L1 measurement period to perform RRM measurements might be necessary according to R2-153051 (LS from RAN4). 

No for QHyst. We are not sure additional new value for reselection between EC cells is necessary. 

	Sony
	Longer Treselection or scaling factor applied to Treselection may be needed. Qhyst is necessary only if measurement accuracy is affected.

	Huawei, HiSilicon
	See above comments in proposal 4.

	FUJITSU LIMITED
	Agree with LGE: Yes to TreselectionRAT No for QHyst

	CATT
	Yes for TreselectionRAT, Not clear for QHyst.

	Nokia Networks
	CE level specific TreselectionRAT may be needed. QHyst depends on measurement accuracy in RAN4.

	NTT DOCOMO
	Individual TreselectionRAT for EC seems reasonable given that longer measurement time may be required for UEs in EC. On the other hand, we tend to agree with Sony that the need for QHyst depends on the measurement accuracy in EC.

	NEC
	Agree with DOCOMO.

	Ericsson
	Agree specific TreselectionRAT may be needed. Could consider if fixed scaling is sufficient when serving cell is in EC mode. Need for specific QHyst depends on RAN4-specified accuracy.

	Sierra Wireless
	Agree, probably will need both.

	Qualcomm
	Agree with Sony and Ericsson. Measurement accuracy is likely an issue as ongoing RAN4 studies seem to indicate.

	Sequans
	Agree with Sony and Ericsson

	Intel
	Yes, but considering previous comments related to the measurement accuracy.

	
	


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. 

	Samsung
	First preference is Alt 1, but Alt 2 is also fine if the behaviour is clearer and proved as feasible.

	LGE
	Alt.1. It seems to fit well with the current mechanism.

	Gemalto
	Alt 2 a device being able to operate in NC should stay in NC and not enter EC.

If the device is in EC it should search for NC cells, depending on “experience” this should also be limited. I.e. in deep EC and having done several unsuccessful measurements and search attempts it should limit its activities on that. Furthermore in general here hysteresis would need to be considered in both directions to avoid ping-pong scenarios.

	Sony
	We assume absolute priority rules are used and then either alt.1 or alt.2 defines what happens in the specific case that EC becomes a better candidate than NC cell due to the agreement regarding when to consider a cell as EC (i.e. suitability criteria). Both options are essentially equivalent + just different ways to specify – UE implementation could do either option and meet requirements. This is explained in our previous contribution on this topic + we’ll re-submit that. 

	Huawei, HiSilicon
	We prefer Alt2, the UE can implement to find more suitable CE level, i.e. following deep CE>low CE>NC level, during a period.

	FUJITSU LIMITED
	Both are OK, Alt.1 seems simplest to specify if required

	CATT
	We find the agreement is conflict with the legacy absolute priority inter-frequency cell re-selection. We submit a paper in this meeting to clarify it further. 

	Nokia Networks
	It seems both alternatives would work.

	NTT DOCOMO
	Alt.1 seems to imply that the NW needs to set the cell reselection priority as such. In practise, a carrier frequency in which there are NC cells is not always the same. Cell by cell parameter setting is required for Alt.1. Due to the envisaged burden of NW operations, Alt.2 is desirable.

	NEC
	Alt 2 seems simpler, but we would like to discuss further before deciding. E.g. Huawei comments might include more than what Rapporteur indicates.

	Ericsson
	Agree that both will work

	Sierra Wireless
	Either would work. Prefer Alt 2.

	Qualcomm
	Alt 2. 

	Sequans
	Both are OK. Selection should be done according to specification simplicity and so far Alt 1 seems simpler since Alt 2 may require more thinking of corner cases.

	Intel
	Alt.2 could be considered, however details are still FFS to better understand the requirements that need to be fulfilled. For example, RAN4 indicated that in order to get a reliable RSRP measurement, different estimation techniques are considered "Coherent combining of reference symbols over adjacent subframes to supress noise-induced bias, and potentially longer L1 measurement period to perform RRM measurements to increase the number of non-coherent average snapshots and to average out propagation channel variation." and also that " if SINR of the measured cell is equal to or above TSINR". Therefore, we propose RAN2 to consider that if the "threshold 2" (previously explained) is lower than TSINR, a UE does not reselect to the same EC level or higher (worse) EC level. In addition, we wonder if and how it would be handled in cell reselection, the case in which cells support different maximum target EC level.

	Xinwei 
	We support Alt 1.


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 .. 

	Samsung
	Defer to RAN4 decision

	LGE
	This needs further study. Considering the limited time until completion date of this WI, we prefer to stick to the current behaviour.

	Gemalto
	We support this, especially for stationary devices this is an improvement for power saving to avoid unnecessary measurements. There should be implementation freedom whether a UE supports such methods. If deemed necessary network could indicate whether not allowed to use such extensions, otherwise device should have to freedom to apply. 

	Sony
	RAN4 should discuss relaxation of measurement requirements. However, we should consider current measurement rules and the potential impact due to introduction of new Qrxlevmin and priority as per our previous contribution on this topic.

	Huawei, HiSilicon
	Wait RAN4 inputs.

	FUJITSU LIMITED
	Leave to RAN4 to decide if possible

	CATT
	Wait for RAN4 inputs.

	Nokia Networks
	Wait for RAN4 input.

	NTT DOCOMO
	First of all, it should be studied how much power saving gain can be achieved by doing this in RAN4. The need and benefit of NW control is not clear to us so far.

	NEC
	Need and wait for RAN4 input

	Ericsson
	This is to RAN4 to specify. 

	Sierra Wireless
	Can be a UE implementation choice.

	Qualcomm
	In principle, yes. But we should wait for further conclusions from RAN4

	Sequans
	Defer to RAN4

	Intel
	This is up to RAN4. Our understanding is that RAN4 reached a common understanding that there is no intention to relax RSRP accuracy requirements for connected UEs; however this discussion point refers to idle, therefore we wonder if the suggestion for RAN4 to consider is to relax the frequency of the measurements in relation to the DRX cycle.

	Xinwei 
	It should be postponed and wait for any inputs from RAN4.


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. 

	Samsung
	We would like to consider all scenarios.

	LGE
	Yes. Considering various use cases for LC UE, connected mode mobility might be important depending on applications. If the network does not want connected mobility, the network may not configure it.

	Gemalto
	There are LC use cases which should consider all mobility scenarios. 

	Sony
	Yes. It should be up to NW to provide enough time for measurement evaluation and handover signalling. If HO fails, then UE can re-establish. 

	Huawei, HiSilicon
	Handover to low EC cell is supported by Rel-13 EC UEs. Further consideration on handover to deep EC cell is needed and we could wait for the RAN4 inputs.

	FUJITSU LIMITED
	Yes. This is a network configuration option.

	CATT
	Network has the knowledge about the UE’s coverage level. And it can depend on network configuration to decide how to perform the mobility procedure. From UE point of view, UE should following the current specification.

	Nokia Networks
	Yes, connected mode mobility including RLF-Reestablishment should be supported.

	NTT DOCOMO
	LC UEs could also be a stationary node regardless of their coverage. In practise, there are deployment scenarios for which connected mobility is not required. In that case, the NW can decide not to provide the mobility as commented above. Likewise cell reselection, it is not so clear the motivation and gain to remove the already specified and implemented feature from Re-8. Nonetheless, if it helps to reduce the chipset cost, the specification should also allow not to support the connected mobility, i.e., intra/inter-frequency and inter-RAT handover as optional.

	NEC
	Yes, from the functionality point of view. While, agree with DOCOMO that the function could be optional, if the cost of Rel-13 MTC UE could be cheaper by not supporting the function.

	Ericsson
	Yes. This is up to nw configuration.

	Sierra Wireless 
	Yes

	Qualcomm
	Yes, LC UEs in normal coverage should support connected mode mobility. These devices may support more frequent data transactions and frequent IDLE->CONNECTED transitions should be avoided.

	Sequans
	Yes. This is up to NW implementation.

	Intel
	Yes, for NC. However, we wonder if the “fast RLF (T312)” and context fetch needs to be supported for Rel-13 LC/EC UEs.

	Xinwei 
	Yes.


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. 

	Samsung
	We would like to consider all scenarios.

	LGE
	Same as comment for proposal 9.

	Gemalto
	Depending on what “shallow” enhanced coverage means. HO mobility is based on measurement reports and here also high “inaccuracy” may need to be considered. If HO is supported in “shallow” EC there may occur errors in case that measured HO baseNode can only be reached in deeper EC than expected.

It should be further discussed which mobility scenarios are to be supported/considered to which EC level.

	Sony
	Yes

	Huawei, HiSilicon
	Handover to low EC cell is supported by Rel-13 EC UEs. Further consideration on handover to deep EC cell is needed and we could wait for the RAN4 inputs.

	FUJITSU LIMITED
	Not sure what “shallow” coverage means – is this temporary or more permanent? We also think more discussion is required on the mobility scenarios that should be supported.

	CATT
	Network has the knowledge about the UE’s coverage level. And it can depend on network configuration to decide how to perform the mobility procedure. From UE point of view, UE should following the current specification.

	Nokia Networks
	Yes

	NTT DOCOMO
	Same comment for proposal 9.

	NEC
	Same comment for Proposal 9

	Ericsson
	Yes. This is up to nw configuration.

	Sierra Wireless
	Yes, for the first increment of EC (eg. 0-5dB)

	Qualcomm
	Yes, since UEs may frequently move between normal and shallow coverage enhancements.  

	Sequans
	Yes. This is up to NW implementation

	Intel
	Same comment for proposal 9.

	Xinwei 
	Yes.


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. 

	Samsung
	We would like to consider all scenarios.

	LGE
	No. Considering the overhead for signalling related to connected mode mobility due to the heavy repetition, we does not see a benefit of supporting connected mode mobility for LE UEs in deep EC.

	Gemalto
	No, especially for HO we do not see a need/benefit in deep enhanced coverage, latencies in measurements and related signalling may be rather large. 

	Sony
	Our assumption is that no change is necessary and no restriction is necessary. It’s up to NW to decide whether to attempt HO in connected mode and what measurements to configure.

	Huawei, HiSilicon
	Handover to low EC cell is supported by Rel-13 EC UEs. Further consideration on handover to deep EC cell is needed and we could wait for the RAN4 inputs.

	FUJITSU LIMITED
	Like Sony we think this is a network decision.

	CATT
	Network has the knowledge about the UE’s coverage level. And it can depend on network configuration to decide how to perform the mobility procedure. From UE point of view, UE should following the current specification.

	Nokia Networks
	We could wait RAN4 input how deep EC level can be used in connected mode.

	NTT DOCOMO
	Same comment for proposal 9.

	NEC
	Same comment for Proposal 9.

	Ericsson
	Again, this is up to nw configuration.

	Sierra Wireless
	Even if it is permitted it may not be practical even as “best effort”, due to delay and repetition requirements.

	Qualcomm
	Not needed. In deep EC, the overhead due to measurement reporting and extra  power consumption for performing measurements outweigh the benefit of supporting this feature.

	Sequans
	Connected mode mobility should be excluded from UEs in ‘deep’ CE. Leaving this decision for NW configuration means that we would still have to go through long RAN4 evaluation process as well as stingiest requirements on the UE that would increase complexity and cost. OTOH, the benefit from supporting connected mode mobility for ‘deep’ CE is not clear

	Intel
	No, as explained by other companies, and in addition, considering the potential RSRP accuracy concerns previously explained.

	Xinwei 
	Agree with Mediatek.


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. 

	Samsung
	Refer to RAN4 decision. 

	LGE
	We agree with the point that this issue is under the scope of RAN4.

	Gemalto
	The performance should not be too stringent and consider points raised in proposal 6/8. Saving power i.e. minimizing activities should be one of the aims here especially considering accuracy that was/is evaluated for such measurements by RAN4. Final decision in RAN4.

	Sony
	All 3 options should be possible – assume that during measurement gaps, UE will measure on central 6 PRBs of current and neighbour – but it’s up to RAN4, as already commented.

	Huawei, HiSilicon
	All 3 options are the network implementation.

	FUJITSU LIMITED
	RAN4 should decide, from RAN2 point of view all three options are feasible. 

	CATT
	Alt 3 seems be possible.

	Nokia Networks
	All the options seem feasible and we can wait RAN4 input if any. It seems that at least from RAN2 point of view no new functionality needs to be defined for this.

	NTT DOCOMO
	Up to RAN4.

	NEC
	RAN4 should discuss and decide.

	Ericsson
	RAN4 has to conclude on option.

	Sierra Wireless
	All seem possible.

	Qualcomm
	Alt2. It is important to provide the UE with a predictable subframe configuration where measurements may be performed. Configuring gaps is the simplest way to ensure this. Also, it is not clear how Alt1 works: assuming UE only performs measurements during DRX ON (as today), the DRX configuration by itself does not guarantee that the UE is tuned to the center 6PRBs.

	Intel
	Up to RAN4 to decide.

	Xinwei 
	No concern.


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). 

	Samsung
	No

	LGE
	No. We think the current mechanism with the appropriate threshold value is sufficient.

	Gemalto
	No

	Sony
	No

	Huawei, HiSilicon
	No 

	FUJITSU LIMITED
	No.

	CATT
	No

	Nokia Networks
	No. Legacy events seem sufficient. NW may want to prioritize cells in normal coverage over CE cells like already agreed for IDLE mode. In addition NW needs to able to know the UEs CE level. Due to low signal strength and quality conditions and measurement accuracy CE level specific offset/ hysteresis may be needed.

	NTT DOCOMO
	No. If needed, we’d like to understand the real use case that EC coverage is provided continuously.

	NEC
	No

	Ericsson
	No

	Sierra Wireless
	No

	Qualcomm
	No. 

	Sequans
	No

	Intel
	No

	Xinwei 
	Not sure, it depends on the benefit of the additional RRM events / measurement report triggers.


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. 

	Samsung
	Need not restrict it.

	LGE
	RAN2 has agreed that inter-RAT cell reselection from LTE to other RATs is supported by existing means if the UE supports other RATs. Similarly, we think if there is no additional overhead for IRAT connected mode mobility compared to intra-LTE mobility, it seems to be good to support IRAT connected mobility (e.g. handover) if the UE supports other RATs.

	Gemalto
	LC devices not needing enhanced coverage and supporting additional RATs could support full mobility. In case device is in enhanced coverage this may be different especially with respect to HO giving delays that need to be considered. This should be for FFS.

	Sony
	No changes to existing requirements. It’s unlikely low cost UE will support another RAT, but if it is supported then it’s up to NW whether to configure existing measurements.

	Huawei, HiSilicon
	No changes to existing requirements.

	FUJITSU LIMITED
	No restriction required network can configure if required.

	CATT
	No changes to existing requirements.

	Nokia Networks
	No changes to existing requirements.

	NTT DOCOMO
	Same comment for proposal 9.

	NEC
	Agree with Sony

	Ericsson
	As it is unlikely that LC UE will support multiple RAT, it can be questioned the specification need to support it at all. But we agree existing requirements could still apply, leaving support up to UE and nw impl.

	Sierra Wireless
	Agree with Ericsson and Sony.

	Qualcomm
	No additional work needed in RAN2. This means LTE outbound is supported (if to UE implementation) and LTE inbound to EC is not supported.

	Sequans
	Agree with Ericsson, and as long as no change is required, we do not have to restrict it.

	Intel
	Agree with Sony

	Xinwei 
	Keep alignment with existing requirements.


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.

	Samsung
	Agree with Mediatek

	LGE
	We also think that RLF should be triggered at the max EC level of the serving cell. One point to be noted is that there should be a method of the UE changing the coverage level before declaring RLF at the current EC level if the current EC level is not max EC level of the cell.

	Sony
	Agree with above comments from Mediatek + LGE. UE should switch from NC to EC without declaring an RLF, and only declare RLF at max EC. 

	Huawei, HiSilicon
	Agree with above comments from Mediatek + LGE.

	FUJITSU LIMITED
	Agree with Sony – no RLF when switching from NC to EC.

	CATT
	Agree with above comments from Mediatek + LGE.

	Nokia Networks
	The UE should switch from NC to shallow EC without declaring RLF. Also switch from shallow EC to deep EC should not trigger RLF. RLF should be declared only at max CE level.

	NTT DOCOMO
	Agree with the comments from Mediatek and LGE.

	NEC
	Agree with the comments from Mediatek and LGE

	Ericsson
	We agree the UE should trigger Radio Link Failure when the radio link can no longer be maintained. It is up to RAN4 to decide if existing criteria can be used also in EC.

	Sierra Wireless
	Agree with Mediatek

	Qualcomm
	RLM principle applies in the sense that UE should declare RLF based on M-PDCCH decoding error estimates for the CE level the UE is configured. Note that the UE is not necessarily configured with the maximum CE level the cell provides.

	Sequans
	We also agree with Sony. 

	Intel
	Agree to Sony

	Xinwei 
	Agree with Mediatek


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. 

	Samsung
	Currently, we do not assume any enhancement.

	LGE
	No. We think using the store information, the UE could select a cell fast.

	Sony
	Existing handling should be sufficient.

	Huawei, HiSilicon
	No enhancement in RAN4, but When the UE is served by the cells in the EC, multiple repetitions are required to guarantee its data transmission. In this way, the block error may be impacted when the UE is in the EC. Thus, it would be appropriate to send LS to RAN4 describing that the block error may be impacted when the UE is in the EC and wondering if Qout and Qin need to be redefined.

	FUJITSU LIMITED
	No enhancements are required as existing UE implementations for fast cell selection should be enough.

	Nokia Networks
	It seems not necessary to enhance the behaviour for the case where RLF is triggered 

	NTT DOCOMO
	The existing RLF mechanism is sufficient

	NEC
	No

	Ericsson
	No.

	Sierra Wireless
	No

	Qualcomm
	No enhancements need to be specified. UE should select the best cell for re-establishment as today. 

	Sequans
	No

	Intel
	The relevant timers for RLF are T310 and T311 having the following value ranges: t310-r9 = ENUMERATED {ms0, ms50, ms100, ms200, ms500, ms1000, ms2000}, and t311-r9 = ENUMERATED {ms1000, ms3000, ms5000, ms10000, ms15000, ms20000, ms30000}. Therefore RAN2 might want to discuss whether at least T310 range is extended.

	Xinwei 
	No


5 Outcome Summary

CELL SELECTION

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
Discussion Outcome: Converged. 17(17) Companies preferred Alt 2, One company preferred also Alt3 and one Alt 2b. Proposal to go with Alt 2: 

Proposal 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
Proposal 2 for discussion: Confirmation of the previous 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. 
Discussion Outcome, All companies support the agreement. Intel was wondering if we need to add clarifications, e.g. “It is feasible to do cell selection based on RSRP/RSRQ measurements in EC with cell selection criterion S, which corresponds to the maximum enhanced coverage supported in this cell, if SINR of the measured cell is equal to or above the level at which current measurement accuracy requirements can be met (referred to as TSINR)". As accuracy requirements are not guaranteed below TSINR, therefore it could be clarified that EC S criteria only can be used if the threshold 2 is equal or greater than TSINR.”
Proposal 2A:, The UE uses normal mode if the cell is suitable according to legacy/normal S criteria, and otherwise, at least when SINR > TSINR, the UE uses EC mode if the cell is suitable according to EC S criteria. TSINR is the lowest SINR level at which current measurement accuracy requirements can be met.
Proposal 2B: It is FFS if other EC S criteria are needed for SINR < TSINR. 
CELL RESELECTION

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.
Discussion Outcome, All companies support the agreement. Intel was proposing to add applicability clarification "the measured cell is equal to or above the level at which current measurement accuracy requirements can be met (referred to as TSINR)".
Proposal 3A: Intra-frequency Cell reselection and same priority cell reselection is supported by Rel-13 EC UEs, at least when the measured cell SINR is equal to or above the level at which current measurement accuracy requirements can be met, referred to as TSINR.
Proposal 3B: It is FFS if changes are needed for SINR < TSINR.
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. 

Discussion Outcome: Different Preferences were expressed: Alt 1: 9 (preference) + 2 (acceptable), Alt 2: 3 (preference) + 2 (acceptable), Alt 3: 2 (preference). 

There were comments that it should be clarified if the question refers to only inter-frequency or not. There were comments that for intra-frequency, of course same-priority cell reselection shall be used, and that the main open question is related to inter-frequency. There were also comments highlighting that Alt 2 is the baseline and there is no reason to change. 
Proposal 4: There was significant support 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. 

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. 
Discussion outcome: 11 companies prefer alt 1, 1 company prefer alt 2. Comment were raised that if alt 2 is proposed then further details need to be discussed before agreement is possible. Another comment was raised how to support cell reselection between EC cells that has different max EC level.

Proposal 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 for the case of cell reselection between EC cells and NC cells. 

Proposal 6 for discussion: For same priority cell reselection between EC cells, introduce new parameters QHyst and TreselectionRAT
Discussion outcome: 13 companies support a new TreselectionRAT. Most companies want to await RAN4 progress, and only consider a new QHyst if measurement accuracy is different in EC. 

Proposal 6A: For same priority cell reselection between EC cells, introduce a new parameter TreselectionRAT
Proposal 6B: For same priority cell reselection between EC cells, consider introducing a new parameter QHyst only if measurement accuracy is different between EC and NC, which is FFS, and input is expected from RAN4.
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. 
Discussion outcome: The support between alternatives 1 & 2 seems evenly split. Both proposals can work. Most companies just want to go with the proposal that gives the simplest stage-3 texts. 

Proposal 7: No proposal. Decide based on stage-3 text proposals. 

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?
Discussion outcome: Four companies expressed support for this proposal. There were doubts expressed that this would give gains. 12 companies thought this need to be discussed in RAN4. 

Proposal 8: No proposal. Proponents may initiate further discussions, e.g. in RAN4. 

CONNECTED MODE
Proposal 9 for Discussion: Shall baseline connected mode mobility be supported for LC UEs in normal coverage?
Discussion outcome: 16 companies: YES. Which mechanism to use will be up to the network. 
Proposal 9: Baseline connected mode mobility mechanisms are supported for LC UEs in normal coverage. 
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. 
Discussion outcome: 14 companies YES. 3 companies thought this need to be discussed more, and could be clarified better. Proposed to go with the majority. 

Proposal 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. 
Proposal 11 for Discussion: Shall baseline connected mode mobility be supported for LC UEs in “deep” enhanced coverage?
Discussion outcome: The views were diverging. Most companies seemed to agree that Handover does not make sense if the coverage < some level. 7 companies thought there would be benefits to NOT support handover in “deep” enhanced coverage. 5 companies explicitly stated that whether to use handover or not should be a network decision. A number of companies thought we need more input from RAN4 on measurement accuracy and measurement time period.
Proposal 11: No proposal. Wait for further RAN4 input. 
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. 
Discussion outcome: Majority think this is a typical RAN4 issue. 

Proposal 12: No proposal. Can be discussed in RAN4. 

Proposal 13 for Discussion: Do we need additional RRM events / measurement report triggers. 
Discussion outcome: Unanimous support that currently we see no need to introduce new events. A comment that we may need an EC level specific parameter such as offset or hysteresis. 

Proposal 13: No proposal. No need seen for additional RRM events / measurement report triggers. 
Proposal 14 for Discussion: What level of support is needed for IRAT connected mode mobility. 
Discussion outcome: Majority of companies think that current mechanism can be supported of the UE support multiple RATs. One company proposed the clarification that this means that outbound mobility from LTE is supported regardless EC-level and inbound mobility to LTE is not supported to EC.  

Proposal 14: Existing mechanisms for connected mode mobility apply for LC UEs supporting other RATs. Outbound mobility from LTE is supported regardless EC-level. Inbound connected mode mobility to LTE is not supported to EC.

Proposal 15 for Discussion: How to define Radio Link Failure (RLF) in Enhanced Coverage?
Discussion Outcome: There was strong support that “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”. There was also strong support that there need to be a mechanism that allows the UE to change EC-level without triggering RLF. There was a comment that it will be up to RAN4 the criterion for “when the radio link can no longer be maintained”. 

Proposal 15A: The UE shall trigger Radio Link Failure when the radio link can no longer be maintained. 

Proposal 15B: An EC capable UE in a cell that supports a certain max EC level shall trigger RLF when radio conditions < max EC level.

Proposal 15C: There need to be a mechanism that allows the UE to change EC level without triggering RLF. 

Proposal 16 for Discussion: Do we need enhancements in the UE handling of Radio Link Failure (RLF)?
Discussion outcome: Most companies see no need for enhancements. There were comments that cell selection should be enhanced, that the T310 range need to be reconsidered, and that RAN4 may need to reconsider Qout Qin in EC. 

Proposal 16: No Proposal 

6 Proposals Summary
CELL SELECTION 
Proposal 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
Proposal 2A:, The UE uses normal mode if the cell is suitable according to legacy/normal S criteria, and otherwise, at least when SINR > TSINR, the UE uses EC mode if the cell is suitable according to EC S criteria. TSINR is the lowest SINR level at which current measurement accuracy requirements can be met.

Proposal 2B: It is FFS if other EC S criteria are needed for SINR < TSINR. 
CELL RESELECTION

Proposal 3A: Intra-frequency Cell reselection and same priority cell reselection is supported by Rel-13 EC UEs, at least when the measured cell SINR is equal to or above the level at which current measurement accuracy requirements can be met, referred to as TSINR.
Proposal 3B: It is FFS if changes are needed for SINR < TSINR.
Proposal 4: There was significant support 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. 

Proposal 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 for the case of cell reselection between EC cells and NC cells. 

Proposal 6A: For same priority cell reselection between EC cells, introduce a new parameter TreselectionRAT
Proposal 6B: For same priority cell reselection between EC cells, consider introducing a new parameter QHyst only if measurement accuracy is different between EC and NC, which is FFS, and input is expected from RAN4.
Proposal 7: No proposal.

Proposal 8: No proposal.

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

Proposal 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. 
Proposal 11: No proposal.

Proposal 12: No proposal.
Proposal 13: No proposal.

Proposal 14: Existing mechanisms for connected mode mobility apply for LC UEs supporting other RATs. Outbound mobility from LTE is supported regardless EC-level. Inbound connected mode mobility to LTE is not supported to EC.

Proposal 15A: The UE shall trigger Radio Link Failure when the radio link can no longer be maintained. 

Proposal 15B: An EC capable UE in a cell that supports a certain max EC level shall trigger RLF when radio conditions < max EC level.

Proposal 15C: There need to be a mechanism that allows the UE to change EC level without triggering RLF. 

Proposal 16: No Proposal 

7 References
[1] R2-152888
Report of email discussion [89bis#23][LTE/MTCe2]; Mediatek; Disc; 
[2] R2-153054
LS reply to R2-152914 on measurements cell selection and reselection for MTC LC/EC (R4-155119); RAN4
[3] R2-153127
Cell Reselection for Enhanced Coverage; Sony; discussion; 
[4] R2-153307
Connected mode mobility support for Rel.13 eMTC; QUALCOMM CDMA Technologies; discussion; 
[5] R2-153068
MTC cell re-selection and mobility implications; Gemalto N.V.; discussion; 
[6] R2-153358
Mobility Enhancement in Emtc; Huawei, HiSilicon; discussion; 
[7] R2-153447
Cell Selection/Reselection for Rel-13 low complexity MTC; Samsung Telecommunications; discussion; 
[8] R2-153515
Further discussion on cell selection reselection parameters in EC; HTC Corporation; discussion; 
[9] R2-153606
Cell reselection for coverage enhanced UEs; Nokia Networks; discussion; 
[10] R2-153614
Connected mobility for Rel13 UEs in EC mode; Nokia Networks; discussion; 
[11] R2-153615
RLM/RLF for Rel13 low complexity UE or/and UE in EC mode; Nokia Networks; discussion; 
[12] R2-153713
Connected mode Mobility for LC and CE; Ericsson; discussion; 

23/25

