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1 Introduction
This document is a smmary of an email discussion following the 3GPP RAN WG2 89bis meeting. 
The intended topic is the following
-
Discuss requirements and possible solutions for handling UE mobility

-
Focus on IDLE mode mobility (cell selection / reselection). 

-
Need for intra-frequency, inter-frequency and inter-RAT?

=>
Intended outcome: Email discussion report to RAN2-90

2 Cases and assumptions
The following coverage scenarios 1-4 were mentioned in the referenced tdocs [1]-[7], as scenarios for which we may need differentiated functionality or differentiated level of support and seem applicable to mobility discussions:
1.  Low Complexity (LC) UE in normal coverage, no Rel-13 extended coverage (EC) features such as repetition is applied. 
2.  LC UE in shallow EC of EC supporting cell, where the coverage extension is mainly to give LC UE the same coverage as a Rel-12 normal UE in normal coverage. 
3.  Normal UE in deep EC of EC supporting cell (up to 15dB extension). 
4.  LC UE in deep EC of EC supporting cell (up to 15dB extension). 
However it has also been proposed that in general there may be different coverage extension levels where a UE may have support only for certain level of coverage extension. It seems unclear to what extent/if such levels should be treated differently, from functionality support point of view. 
Proposal for Discussion: From Mobility point of view, the 1-4 above are the scenarios we need to take into account?
	COMPANY
	COMMENT

	Mediatek
	Yes. 1-4 seems like a reasonable starting point. For mobility it is not clear that we need to differentiate case 2 and 4. They could probably be the same. 

	Sony
	The number of repetitions provided by a NW and the amount of coverage enhancement should be configurable. Our main question is whether it is possible to be able to provide scenario 2 and 4 in the same cell *(e.g. some SIBs only to support shallow EC and other SIBs sent to also support deep EC). Our opinion is that it should be possible. If it is not possible, then there is no difference between scenario 2 and 4.

	Nokia Networks
	The scenarios 1-4 seems like a good starting point for initial cell selection. For reselection (true mobility), perhaps we need to distinguish source and target.

	Alcatel-Lucent
	Scenarios 1-4 are a good starting point

	InterDigital
	Yes. Given that the coverage levels supported will be configurable by the network we see no reason to differentiate between 2 and 4.  For scenario 3, we should however, ensure that the solution designed is a solution similar to scenario 2 and 4.  This would be in line with previous discussions on not designing optimized solutions for normal UEs in CE mode.

	Intel
	Scenarios 1, 2 and 4 could be used to discuss the mobility support. Scenario 3 could be addressed as part of Scenario 4 and, any additional work/discussion for a normal (i.e. non-LC) UE in EC, if needed, should not be prioritized as per the updated WID (RP-150492).

	Ericsson
	Agree with Mediatek that Scenario 4 can be considered with Scenarion 4.
Agree with Intel that Scenario 3 could be addressed as part of Scenario 4.

	Qualcomm
	Agree with Intel. Scenario could cover both Scenario 3 and Scenario 4.

	Sierra Wireless
	Agree with others that the scenarios are 1, 2 and 3-4 combined, because all UEs in deep EC should be handled in the same way.

	ASUSTeK
	Yes. We think all cases should be taken into accout.

	ZTE
	Agree with Intel

	Samsung
	We assume to consider all scenarios introduced above.

	LGE
	We think three scenarios would be enough, which includes LC in normal coverage, LC in enhanced coverage and normal UE in enhanced coverage.

	NEC
	We also assume all scenarios 1-4 need to be considered.


3 Cell selection
Observation: All proposals currently on the table assumes that cell selection functionality exists also in the new coverage cases, and that it works as legacy cell selection, except specifically identified deviations. 
A: To allow cell selection to cells supporting EC, under EC low signal strength/quality conditions, modification is needed for the cell selection suitability criterion. S. 
B:  It was also proposed that the cell selection procedure should be modified to ensure that UEs do not select cells in EC conditions when cells in normal coverage conditions are available and suitable. At a first glance this seems to have low support. 
=========================== 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 for discussion: Cell selection functionality exists also in the new coverage cases, and it works as legacy cell selection, except specifically identified deviations. 
	COMPANY
	COMMENT

	Mediatek
	Yes. 

	Sony
	Yes. 

	Nokia Networks
	Yes.

	Alcatel-Lucent
	Yes

	InterDigital
	Yes

	Intel
	It is not clear what "new coverage cases" refer to. For cell selection, we preferred to be more specific in the proposal as per below:

1) 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.

2) 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.

	Ericsson
	Yes. We agree with Intel’s further specification.

	Qualcomm
	Yes. We agree with Intel.

	Sierra Wireless
	Yes. Also agree with Intel.

	ASUSTeK
	Yes. We agree with Intel.

	ZTE
	Yes

	Samsung
	Yes

	LGE
	Yes

	NEC
	Yes


Proposal for Discussion: Cell selection to cells supporting EC, under EC low signal strength/quality conditions shall be supported (coverage scenarios 2 3 4) and thus, modification is needed for the cell selection suitability criterion S. Proposals for how to achieve this is a) Introduce new thresholds Qqualmin, EC and Qrxlevmin, EC, or b) introduce offsets. New parameters are expected to be broadcast.
	COMPANY
	COMMENT

	Mediatek
	Yes agree, both a and b are ok.

	Sony
	a sounds sufficient because it deals with both cell selection and reselection, however we are open to additionally have b. Note that introduction of additional thresholds/offsets does imply some modification to cell reselection behaviour because Srxlev and Squal are also used for cell reselection. (i.e. as a minimum how and when to apply which threshold/offset)

	Nokia Networks
	Both a and b are ok.

	Alcatel-Lucent
	Agree, a and b are acceptable

	InterDigital 
	Both a and b are ok, however similar to Sony we think that a) is sufficient. We also think that a) is more in line with existing suitability criteria determination.  

	Intel
	We prefer to wait on this discussion until RAN4 provides their input on the accuracy and reliability of UE measurements in EC (as per LS R1-150919).

	Ericsson
	Both a and b ok. But agree that RAN4 input on measurements are needed.

	Qualcomm
	We agree that modification of the cell selection criterion S is needed in order to support selection of cells in EC. Remaining details on the need for new parameters/offsets are FFS.

	ASUSTeK
	Yes. No preference on a or b.

	ZTE
	a) and b) are acceptable, although probably a) is sufficient (agree with Sony)

	Samsung
	We can agree both options because they would provide same result.

	LGE
	Support. Either options are fine for us.

	NEC
	We also think both a) and b) could work. 


Proposal for Discussion: The UE decides based on measurements whether to access a cell in EC mode or in Normal mode. Alt 1: The behaviour is specified, that 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. Alt 2: This behaviour can be left for UE implementation. 
	COMPANY
	COMMENT

	Mediatek
	Agree with behaviour. If no particular problem is identified this could be left to UE implementation. 

	Sony
	Alt.1 

	Nokia Networks
	Slight preference for Alt.2.

	Alcatel-Lucent
	Alt.1.

	InterDigital
	Alt. 1

	Intel
	We agree that if the cell is suitable according to the legacy/normal S criteria then the UE uses legacy/normal mode to access the cell. If the cell is not suitable according to legacy/normal S criteria, we prefer alt. 2; however, as per our previous comment, we should wait for RAN4 progress on their measurements' evaluation.

	Ericsson
	Alt. 1

	Qualcomm 
	Alt 1

	Sierra Wireless
	Preference for Alt.1. i.e. UE does not to use EC resources (repetitions) unless required.

	ASUSTeK
	Alt. 1 is slightly preferred.

	ZTE
	Alt. 1

	Samsung
	We slightly prefer to have Alt.1.

	LGE
	Alt2. The same philosophy for cell selection (i.e. left to UE implementation) could be applied to this case.

	NEC
	Alt. 1, specifying the UE behaviour is preferable.


Proposal for Discussion: The cell selection procedure to be modified to ensure that UEs do not select cells in EC conditions when cells in normal coverage conditions are available and suitable.. 
	COMPANY
	COMMENT

	Mediatek
	No. Cell selection can be left to UE implementation as today. If UE doesn’t select the most suitable cell, cell reselection should take care of moving the UE to a better cell. 

	Sony
	Agree with Mediatek. No need to prioritise normal coverage in cell selection case because cell reselection can take care of this (although it’s expected anyway a UE implementation will select the best cell, which would automatically take care of that in the cell selection case)

	Nokia Networks
	Also agree with Mediatek.

	Alcatel-Lucent
	Agree with Mediatek.

	InterDigital
	We think, that similar to Alt. 1, the UE even for cell selection, should search for suitable cells according to the existing “normal” suitability criteria first, and the UE should only look for the EC criteria if no other “normal” suitable cell is found. This would will implicitly allow the UE to prioritize cells with normal coverage.  If the UE unnecessarily selects an EC cell it may significantly delay access to the cell.  There will be delay to acquire all the SIBs and a large delay to establish a connection to the cell and the network, given the large number of repetition required in EC mode.  Even if cell reselection will eventually take care of the UE moving to a normal cell, we think there is no reason to delay this process and access the cell when not needed.

	Intel
	Cell selection can be left to UE implementation (similar to legacy behaviour).

	Ericsson
	Also agree with Mediatek.

	Qualcomm
	Yes, we think that EC is provided for the cases where normal coverage is not available. We also should avoid cases where all the UEs camp on a cell that provides EC while suitable neighbour cells with normal coverage are available. 

	Sierra Wireless
	Yes, agree with comments by Interdigital and Qualcomm

	ASUSTeK
	Yes, agree with InterDigital and Qualcomm.

	ZTE
	Agree with Mediatek

	Samsung
	We agree with InterDigital. There seems no reason for UE to still use CE mode even though it can access to a cell with normal mode. In general, CE mode enforces the UE to consume higher power by heavy repetitions, and results in longer acquisition time. 

	LGE
	We agree with MediaTek.

	NEC
	Agree with MediaTek that the cell selection can be left to UE implementation.


4 Cell re-selection, Intra-RAT
Same priority and intra frequency reselection
For intra-frequency cell reselection, and same priority inter-frequency cell reselection, the UE ranks the cells by comparing radio measurements. This could work the same way irrespective of using EC or not. 
Proposal for Discussion: Intra-frequency Cell reselection and same priority cell reselection is supported by UEs in EC, including all sub-scenarios: LC UEs, Normal UEs, into EC, out of EC, between cells in EC.  
	COMPANY
	COMMENT

	Mediatek
	Yes, ranking cell reselection could in principle be supported. Performance is however FFS. R4 should be involved in studying the feasibility. 

	Sony
	It should be supported at least for scenarios 1 and 2. Scenarios 3 and 4 may be more challenging due to the repetition levels required to reach UEs in enhanced coverage. However – we see no reason why a UE which obtained SIBs in normal coverage cannot continue to use those SIBs once in extended coverage. This seems quite likely since by definition the need to support mobility implies UE is moving. So perhaps we should not talk about whether mobility is supported in EC, but rather just whether SIBs can be received while in EC. It seems to use a NW decision whether to transmit certain mobility SIBs in EC and what the content of those are, so we don’t see the need to limit that.

	Nokia Networks
	Agree with Mediatek.

	Alcatel-Lucent
	Agree with Mediatek.

	InterDigital
	The UE should support intra-frequency cell reselection for all scenarios. This is especially important if the UE is in EC condition and finds another cell that would provide normal coverage.

	Intel
	For LC UEs not using EC, intra-frequency cell reselection is supported; however RAN4 input needs to also be considered due to Rel-13 LC UE's characteristics (e.g. the narrowband behaviour has to be considered when doing the intra-frequency measurements as the center 1.4MHz needs to be used).

For UEs using EC, intra-frequency cell reselection to a cell requiring EC should be left up to UE; however intra-frequency cell reselection to a cell not requiring EC is supported (considering, as just explained, RAN4 feedbacks due to Rel-13 LC UE's characteristics).

	Ericsson
	Agree with Mediatek. We agree that UE should support intra-frequency cell reselection for all scenarios.

	Qualcomm
	Yes. We prefer a common procedure that applies generally to all scenarios.

	Sierra Wireless
	Agree with Sony. Scenarios 3 and 4 may only be achieved by “best effort” of the UE with delay and reduced performance. Assuring acceptable, reliable performance may be challenging. Would however be pleased if 3 and 4 can be shown to work.

	ASUSTeK
	Cell reselection should be supported in normal coverage (case 1) while it is not clear that whether the UE in EC can achieve same measurement performance as in normal mode due to measurement error. We suggest to wait for RAN4’s input.

	ZTE
	Agree with Mediatek

	Samsung
	We assume that the cell reselection has to be supported similar with the legacy.

	LGE
	Support. We do not see a reason to deviate from the behaviour for normal UEs.

	NEC
	Yes, we also do not see any reason to exclude these functions. Regarding the performance, we also agree on the need of RAN4 guidance.


Absolute priority reselection
Several companies expressed that in general cell reselection should be used to push the UE to the best and most suitable coverage, also in EC scenarios. In particular cells in normal coverage should always have higher priority than cells in EC, to avoid cell reselection NC->EC and to ensure triggering of cell reselection EC->NC. It seems that for EC->EC cell reselection there are several possibilities, e.g. 
a)  Inter-frequency cell reselection between enhanced coverage areas of cells is only done by equal priority reselection, i.e. ranking. 
b)  Inter-frequency cell reselection between enhanced coverage areas of cells can be done by absolute priority reselection, extending the priorities such that EC area of different cells can have different priorities that are lower than the priorities of the normal coverage area of the cells.  
Proposal for Discussion: Absolute priority cell reselection is supported from EC to NC and from NC to EC where EC have lower priority than NC, e.g. by hardcoded rule, or by the possibility to make such configuration. Inter-frequency reselection from EC to EC could be done either by method a) or b) above. 
	COMPANY
	COMMENT

	Mediatek
	We’d prefer to support absolute priority reselection NC-EC by a simple textual rule stating that EC cells have lowest priority, and only support same priority reselection for EC-EC reselection. 

	Sony
	See [1] –just to say EC cells have lowest priority is not sufficient, because whether a neighbour is considered higher or lower priority (i.e. whether it needs EC or not) depends on the measurements taken – there is no need to consider a cell which supports EC but does not need to operate in EC to be considered lower priority.

	Nokia Networks
	Does the ranking assume that the UE decodes SIB of the neighbour in order to identify whether it operates in EC or not?

	Alcatel-Lucent
	Agree with Mediatek.

	InterDigital
	We agree that the UE should always prioritize “normal” cells over “EC” cells. Note that this is with respect to measurements and not with respect to cell capabilities.  
For inter-frequency, we think that a cell that meets the “normal” suitability criteria in a lower priority frequency should have higher priority than a cell that meets “EC” suitability criteria in a higher priority frequency.   In other words the UE should always prioritize the highest priority frequency in which a “normal” suitable cell can be found.  If the UE can’t find a suitable cell according to the normal thresholds then the UE can select a cell that is suitable with EC thresholds in the highest priority frequency.

	Intel
	Need to wait for further inputs from RAN4

	Ericsson
	We also agree UE should prioritize cells to camp in NC, despite this could violate the cell re-selection priority. 

	Qualcomm
	We should avoid undesirable cell reselection to a cell with EC when a cell with NC is available.

	Sierra Wireless
	Agree with Interdigital and Qualcomm

	ASUSTeK
	Agree with Intel

	ZTE
	Agree with Sony

	Samsung
	At least, we can agree that cells in normal coverage should always have higher priority than cells in EC. For EC -> EC cell reselection case, we currently have no preference.

	LGE
	Our view is that in case of UE in CE mode (i.e. UE requires repetitions for uplink transmission/downlink reception), the UE might find the neighbouring cell based on quality irrespective of reselection priorities of the frequencies of the cells.

	NEC
	Generally the NC cell should be prioritized over EC cell. However, the detail criteria for inter-frequency cell reselection will be also based on measurements (e.g. difference between NC and EC cells, absolute quality)


The problem of SI size in EC has been mentioned to be a particular problem that could motivate restrictions to cell reselection for UEs camping in EC, however there was no clear common trend in the referenced tdocs, e.g. the following methods could be considered: 
1)  Size limitations of broadcasted neighbour list. 
2)  Reduction of parameters for broadcast in neighbour list. 
3)  Only listing of neighbours that are capable of LC UEs. 
4)  Provide SI by dedicated signalling. 
5) 5) divide SIB5 to provide separate SIB per frequency hence reducing individual SIB size.
Proposal for Discussion: The SI-size for cell reselection for UEs camping in EC need to be kept low, e.g. by methods 1-5 above. Companies are invited to comment, state positions and argue for and against etc. (please note that if restrictions shall be applied only in EC and not in normal coverage, this may lead to a split of the cell reselection system information so that some of the info is only available in normal coverage).  
	COMPANY
	COMMENT

	Mediatek
	For 1-2) it is not clear to what extent new IEs are needed, or if the optimization could be achieved by just omitting optional elements. For 3), it is not clear if this is a good idea to be hardcoded in the spec. “normal” UEs may have EC capability, and they may become stuck in EX even though NC is available. 
4) would lead to UEs connecting to cell first in order to do cell reselection. 
If possible we’d like to achieve optimizations by just allowing to omit optional IEs. 

	Sony
	The neighbour list sent while in EC could be limited, considering that a moving UE could potentially receive SI in normal coverage and continue using that once in EC. If inter-frequency information is divided per frequency that limits the SIB size significantly in the presence of multiple neighbour frequencies.

	Nokia Networks
	Agree with Mediatek as it seems the simplest.

	Alcatel-Lucent
	Should be left to network implementation
Note, for option (2) it is FFS which IEs can be removed.

	InterDigital
	Similar to Mediatek we think that removing some optional IEs could be the simplest, but options 1-4 can all be achieved by network implementation.   Option 3) while it may be optimal for LC UEs, it may not be preferable for normal UEs and may not be absolutely necessary. We think the UE similar to current reselection, prior to reselection will read the MIB of the target cell and determine that it is not LC capable and therefore not reselect to the cell.
However, for normal UEs, we agree with Sony.  The UE should be able to use the previously acquired normal SIBs.  

	Intel
	We support that RAN2 tries to limit the amount of the mobility related information broadcasted targeting to reduce the SI message size; however how to do this should be further discussed.

	Ericsson
	We also agree that SIB sizes for EC can be limited by omitting optional IEs. But it is FFS to what extent existing IEs can be optimized or removed, 

	Qualcomm 
	Agree with Intel

	Sierra Wireless
	Prefer to provide as much mobility information as possible to LC UEs within SIB constraints to give them close to legacy UE performance. Split SIB5 if necessary. Avoid frequent repetition of SIBs to support deep EC. Avoid sacrificing SIB IEs just to enable more repetitions for EC. Preference for supporting scenario 2 (shallow EC) by moderate repetitions of SIBs.

	ASUSTeK
	Method 3 is preferred at least for LC UEs. Since LC UEs can only access the cell capable of LC UEs, it introduces unnecessary SIB overhead to broadcast cells incapable of LC UEs.

	ZTE
	Agree with Intel/Ericsson

	Samsung
	We agree with ALU, i.e. the network implementation.

	LGE
	In general, we are supportive about option 1 and 2 for reducing the repetition number. 

Option 3 would also be deemed acceptable since we think that the normal UE staying in enhanced coverage for a long time is not a typical scenario. The normal UE may stay in the enhanced coverage state for a moment e.g. during passing the tunnel. Soon after the normal UE would stay in normal coverage so that the UE would read normal system information for reselection.

	NEC
	We also consider allowing the eNB to omit optional IEs proposed by MediaTek would be simpler. We would like to think more about whether the solutions could be really left to the NW implementation as proposed by some companies.

	
	


Assuming that different cells may support different levels of coverage extension, there is the possibility that UEs may make cell reselection decisions towards cells that are not suitable. It has been proposed that this should be avoided, by indicating cell selection parameters in neighbour cell lists. 
Proposal for Discussion: Neighbour list signalling needs to be updated to indicate the updated suitability criteria of neighbouring frequencies and cells in order to support cell reselection in this mode of operation, and imply support of enhanced coverage operation in the neighbouring cell/frequency. 
	COMPANY
	COMMENT

	Mediatek
	This does not seem to be needed. UE will anyway read SI from the cell he intends to camp on, before camping. 

	Sony
	Necessary in order to determine whether it is possible to camp on the neighbour – saves power by avoiding failed reselection attempt + SI reading of neighbour, and also necessary to determine whether cell is considered higher or lower priority (assuming EC frequency/cells are considered lower priority)

	Nokia Networks
	Agree with Mediatek.

	Alcatel-Lucent
	Support Mediatek.

	InterDigital
	Agree with Mediatek

	Intel
	We prefer to wait on this discussion until RAN4 provides their input on the accuracy and reliability of UE measurements in EC (as per LS R1-150919).

	Ericsson
	Agree with Mediatek. 

	Qualcomm 
	Agree with Sony. Such information, including amount of EC, is useful to avoid unnecessary measurement and reselection.

	Sierra Wireless
	Agree that unnecessary measurement and reselection is to be avoided. However, may it be assumed that support for the capabilities (LC and EC) will usually be network-wide when implemented and that the support will not normally be dynamically turned on and off between cells? If this is true then this level of signalling is not needed. 

	ASUSTeK
	Agree with Mediatek

	ZTE
	Agree with Intel (wait for RAN4 input)

	Samsung
	We agree with Mediatek.

	LGE
	The described problem mainly would happen in scenario that the UE reselects to a better cell requiring less repetition while the reselected cell does not support the corresponding coverage enhancement level. We think from deployment point of view, in a specific area which requires coverage enhancement, almost every cell within that area might support same level of coverage enhancement. Then, the raised problem does not seem to be a frequent problem.

In addition, if the problem happens, the UE might read MIB for acquiring the supported CE level for the reselected cell and reselects to another cell if the target cell does not satisfies the suitable criteria. If this does not frequently happen, this burden does not seem to be a big problem.

	NEC
	We also agree with MediaTek


5 Inter-RAT Cell re-selection
Several companies has proposed to limit Inter-RAT cell reselection or to not support it, either only in EC or for all LC UEs. One problem that is addressed is the size of system information. 
Proposal for Discussion: What is the target problem to resolve by limiting or removing support for inter-RAT reselection? 
	COMPANY
	COMMENT

	Sony
	It’s not necessary for a LC UE to obtain inter-RAT information, this could limit the overall SIB overhead in EC. Similarly to the comments above, a normal UE in EC could continue using inter-RAT SIBs received in normal coverage, and it is NW decision what to send in EC, so we don’t see a need to explicitly state that any particular type of mobility is not supported – however we may need to say what happens in various cases (i.e. if UE has received mobility information earlier/in normal coverage).

	Nokia Networks
	Limiting or removing the support for inter-RAT reselection would naturally allow SIB messages to be reduced in size while allowing low complexity UEs supporting one RAT only.
Regardless of the above, incoming UEs from UTRAN or GERAN might be worth discussing e.g. is SIB reading of the target LTE cell is also assumed (see question above).

	Alcatel-Lucent
	Left to Network implementation if it supports Inter-RAT reselection for LC-EC devices.

	InterDigital
	The problem to address for inter-RAT is the reduction of the SIB size and reduction of LC UE capabilities to support a single RAT.  Nonetheless, we don’t think that single RAT should be assumed for LC UEs, as EC UEs for examples may support UTRAN for CS fallback purposes and the network may want to trigger inter-RAT handover.  We agree with ALU that it should be left to network implementation.

	Intel
	The inter-RAT support could be left up to UE and NW implementation for Rel-13 LC UEs; however it is important to keep in mind that the inter-RAT  support might increase UE complexity (and potentially cost). In order to enable inter-RAT support, the SIB content and inter-RAT cell re-selection impacts would also need to be addressed. 

	Ericsson
	Inter-RAT support is so far optional for UE, We assume this will remain for Rel-13 LC. Not supporting Inter-RAT cell re-selection in a EUTRA cell means UE will search for other RATs when loosing EUTRA coverage. SIB optimization/reduction is main problem to address. 

	Qualcomm 
	It is up to UE whether it supports inter-RAT capability. If supported, mobility into EC may not be desired if a suitable other RAT is found. Conversely, mobility out of EC to other RAT should be supported.

	Sierra Wireless
	Low priority. The lowest cost UEs will not have multi-RAT capability. Providing the feature implies a burden of more SIB information. It could be a network implementation option.

	ZTE
	Left up to UE and NW implementation

	Samsung
	We agree with ALU, i.e. the network implementation.

	LGE
	- Cost of the UE: Supporting inter-RAT cell reselection means that the LC-UE is required to be equipped with multiple RAT modules. We think this would increase the cost of the UE.

- Supportability of LC and/or EC in other RAT: In order to support LC/EC, the network also needs to be enhanced. Otherwise, the LC/EC UE could not be camped on the cell. However, since enhancing the other RAT is not the scope of the WI, it seems to be reasonable to restrict to intra-RAT cell reselection.

	NEC
	We also think the restriction of not supporting inter-RAT cell reselection could reduce the SIB size.

Normally it could be up to the UE and network implementation of supporting inter-RAT mobility. However, as LGE commented, it is not sure what the consequence of deciding to support inter-RAT cell reselection by LC/EC UE is, because there is no work expected for other RAT.


Proposal for Discussion: What should be the scope of limiting or removing support for inter-RAT reselection?
·  LC UEs?
·  UEs in EC?
	COMPANY
	COMMENT

	Sony
	No need to limit the support for inter-RAT (or any) mobility, we should just focus on what SIBs can be sent and the conditions in which UE is allowed to use the information it received earlier.

	Alcatel-Lucent
	No need to limit the support for inter-RAT (or any) mobility

	InterDigital
	As stated above, we don’t think we should limit the support of mobility, as we may still want to support CS fallback for EC UEs. 

	Ericsson
	No need to limit.

	Sierra Wireless
	No need to limit.

	ZTE
	No need to limit.

	
	

	
	

	
	

	
	

	
	


6 Other
Several companies has proposed to agree that only if a cell supports Rel-13 LC UE, a LC UE is allowed to access the cell otherwise the cell shall be considered barred. 
Proposal for Discussion: only if a cell supports Rel-13 LC UE, a LC UE is allowed to access the cell otherwise the cell shall be considered barred 
	COMPANY
	COMMENT

	Mediatek
	Yes, support. Seems quite obvious. 

	Sony
	UE cannot anyway operate on the cell so it seems necessary.

	Nokia Networks
	Yes.

	Alcatel-Lucent
	Yes

	InterDigital
	Yes

	Intel
	Yes, however, changes to the barring mechanism for Rel-13 LC could be considered, e.g. whether 5min barring time needs to be changed to be a different or a variable time per UE or kind.

	Ericsson
	Yes.

	Qualcomm 
	Yes

	Sierra Wireless
	Yes

	ASUSTeK
	Yes

	ZTE
	Yes

	LGE
	Yes. Similar behaviour with Rel-12 LC-MTC UE could be supported for Rel-13 LC UE.

	NEC
	Yes


7 Outcome summary
CELL SELECTION

Proposal 1 for Discussion: From Mobility point of view, the 1-4 below are the scenarios we need to take into account?

1.  Low Complexity (LC) UE in normal coverage, no Rel-13 extended coverage (EC) features such as repetition is applied. 
2.  LC UE in shallow EC of EC supporting cell, where the coverage extension is mainly to give LC UE the same coverage as a Rel-12 normal UE in normal coverage. 
3.  Normal UE in deep EC of EC supporting cell (up to 15dB extension). 
4.  LC UE in deep EC of EC supporting cell (up to 15dB extension). 
Outcome of discussion: 
All 4 scenarios (possibly just as initial assumption)


8 companies

Scenario 3 and 4 shall be combined into one



5 companies
Scenario 2 shall be
combined with 3 and/or 4



4 companies
Proposal 1: From Mobility point of view, we need to discriminate between 2 cases, a) UEs in normal coverage, and b) UEs in enhanced coverage. It is FFS whether we also need to discriminate c) UEs in shallow enhanced coverage and LC UEs in deep enhanced coverage. Additional functionality for Normal UEs in EC (beyond support of LC UEs in EC) shall have low priority. 

Proposal 2 for discussion: Cell selection functionality exists also in the new coverage cases, and it works as legacy cell selection, except specifically identified deviations
Outcome of discussion: All companies agreed. The following further clarification was proposed and seemed to have wide support (no objections, and 5 companies explicitly supporting).  

1) 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.

2) 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.
Proposal 2: Cell selection functionality exists also in the enhanced coverage cases, and it works as legacy cell selection, except specifically identified deviations. 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. 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.

Proposal 3 for Discussion: Cell selection to cells supporting EC, under EC low signal strength/quality conditions shall be supported (coverage scenarios 2 3 4) and thus, modification is needed for the cell selection suitability criterion S. Proposals for how to achieve this is a) Introduce new thresholds Qqualmin, EC and Qrxlevmin, EC, or b) introduce offsets. New parameters are expected to be broadcast.
Outcome of discussion: All companies agreed that cell selection criterion need to be modified. Only one company expressed a preference between the two alternatives, for a). Three companies wanted to leave all details FFS, and come back to this when RAN4 have done progress on measurements.  
Proposal 3: Cell selection to cells supporting EC, under EC low signal strength/quality conditions shall be supported and thus, modification is needed for the cell selection suitability criterion S. Details are FFS.
Proposal 4 for Discussion: The UE decides based on measurements whether to access a cell in EC mode or in Normal mode. Alt 1: The behaviour is specified, that 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. Alt 2: This behaviour can be left for UE implementation. 
Outcome of discussion: 10 companies in favour of Alt1, 4 companies in favour of Alt 2. All opinions supporting alt 2 were “weak”, e.g. expressed with words as “somewhat”. One company pointed out that this is dependent on RAN4 progress on Measurments. 
Proposal 4: The UE decides based on measurements whether to access a cell in EC mode or in Normal mode. The behaviour shall be specified, that 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. 
CELL RESELECTION

Proposal 5 for Discussion: Intra-frequency Cell reselection and same priority cell reselection is supported by UEs in EC, including all sub-scenarios: LC UEs, Normal UEs, into EC, out of EC, between cells in EC.

Discussion outcome: Companies in general agreed with the proposal with the disclaimer that performance is FFS and RAN4 work is needed to determine the feasibility. In particular, two companies pointed out that the measurement performance in deep enhanced coverage may make cell reselection there a challenge. 
Proposal 5: RAN2 assumes that Intra-frequency Cell reselection and same priority cell reselection is supported by UEs in EC, into EC, out of EC, between cells in EC, at least for shallow EC. RAN4 involvement is needed to determine the feasibility, in particular for deep EC.

Proposal 6 for Discussion: Absolute priority cell reselection is supported from EC to NC and from NC to EC where EC have lower priority than NC, e.g. by hardcoded rule, or by the possibility to make such configuration. Inter-frequency reselection from EC to EC could be done either by method a) or b) below.
a)  Inter-frequency cell reselection between enhanced coverage areas of cells is only done by equal priority reselection, i.e. ranking. 
b)  Inter-frequency cell reselection between enhanced coverage areas of cells can be done by absolute priority reselection, extending the priorities such that EC area of different cells can have different priorities that are lower than the priorities of the normal coverage area of the cells.  
Outcome of discussion: It is clarified that EC and NC above is with respect to radio measurements and not just related to cell capability. 10 out of 14 companies clearly expressed that NC shall be prioritized over EC. 

Proposal 6: Absolute priority cell reselection is supported from EC to NC and from NC to EC where EC have lower priority than NC, and where EC and NC refer to radio measurements. 
Proposal 7 for Discussion: The SI-size for cell reselection for UEs camping in EC need to be kept low, e.g. by methods 1-5 below. Companies are invited to comment, state positions and argue for and against etc. (please note that if restrictions shall be applied only in EC and not in normal coverage, this may lead to a split of the cell reselection system information so that some of the info is only available in normal coverage): 
1)  Size limitations of broadcasted neighbour list. 
2)  Reduction of parameters for broadcast in neighbour list. 
3)  Only listing of neighbours that are capable of LC UEs. 
4)  Provide SI by dedicated signalling. 
5)  divide SIB5 to provide separate SIB per frequency hence reducing individual SIB size.
Outcome of discussion: Views were somewhat divergent. 7 companies out of 14 thought that the primary option for optimization is just omitting optional Information Elements. However, several companies thought we cannot make firm decisions now. 

Proposal 7: The SI-size for cell reselection for UEs camping in EC need to be kept low. The baseline option to achieve this by just omitting optional IEs for SIB transmitted in EC shall be considered. 

Proposal 8 for Discussion: Neighbour list signalling needs to be updated to indicate the updated suitability criteria of neighbouring frequencies and cells in order to support cell reselection in this mode of operation, and imply support of enhanced coverage operation in the neighbouring cell/frequency. 
Outcome of discussion: 11 companies thought that this is not needed whereas two companies thought it is needed. Two companies pointed out that we may need to wait for RAN4 progress to decide this. 
Proposal 8: No agreement proposed. This can be revisited when RAN4 has progressed on performance. 

Proposal 9a for Discussion: What is the target problem to resolve by limiting or removing support for inter-RAT reselection? 
Proposal 9b for Discussion: What should be the scope of limiting or removing support for inter-RAT reselection?
·  LC UEs?
·  UEs in EC?
Outcome of discussion: 6 companies indicated that SIB size is a main concern. 7 companies indicated that UE complexity is a main concern. No company saw any need to introduce additional spec limitations. Most companies thought that the support of Inter-RAT cell reselection is just as today up to UE capabilities and Network implementation. 
Proposal 9: On Inter-RAT cell reselection, keeping UE complexity low, and keeping SI size low can be done by existing mechanisms and principles. No need for further enhancements has been identified. 
Proposal 10 for Discussion: only if a cell supports Rel-13 LC UE, a LC UE is allowed to access the cell otherwise the cell shall be considered barred 
Outcome of discussion: All companies support. However this was also covered by proposal 1. 

Proposal 10: No need to agree (already covered in proposal 1)

8 Proposals Summary

Proposal 1: From Mobility point of view, we need to discriminate between 2 cases, a) UEs in normal coverage, and b) UEs in enhanced coverage. It is FFS whether we also need to discriminate c) UEs in shallow enhanced coverage and LC UEs in deep enhanced coverage. Additional functionality for Normal UEs in EC (beyond support of LC UEs in EC) shall have low priority. 

Proposal 2: Cell selection functionality exists also in the enhanced coverage cases, and it works as legacy cell selection, except specifically identified deviations. 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. 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.

Proposal 3: Cell selection to cells supporting EC, under EC low signal strength/quality conditions shall be supported and thus, modification is needed for the cell selection suitability criterion S. Details are FFS.

Proposal 4: The UE decides based on measurements whether to access a cell in EC mode or in Normal mode. The behaviour shall be specified, that 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 5: RAN2 assumes that Intra-frequency Cell reselection and same priority cell reselection is supported by UEs in EC, into EC, out of EC, between cells in EC, at least for shallow EC. RAN4 involvement is needed to determine the feasibility, in particular for deep EC. 

Proposal 6: Absolute priority cell reselection is supported from EC to NC and from NC to EC where EC have lower priority than NC, and where EC and NC refer to radio measurements. 

Proposal 7: The SI-size for cell reselection for UEs camping in EC need to be kept low. The baseline option to achieve this by just omitting optional IEs for SIB transmitted in EC shall be considered. 

Proposal 8: Void
Proposal 9: On Inter-RAT cell reselection, keeping UE complexity low, and keeping SI size low can be done by existing mechanisms and principles. No need for further enhancements has been identified. 
Proposal 10: Void
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