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Discussion
Introduction
During the past meetings RAN WG2 discussed several ways the load balancing for the NB-IOTs could work. Anyway during the ad-hoc meeting in Budapest many documents were not treated and therefore more progress on this topic is needed. 

“Inter-frequency” denotes a scenario with more than one cell on different 180 kHz NB carriers.
Email Discussion
[Mediatek Comment:] The proposals on the table for Load balancing and inter-frequency cell reselection seems to be the ones below and the proposals seems not strictly mutually exclusive.
a)  Dedicated parameter(s) for cell reselection, with ranking cell reselection

b)  Dedicated parameter(s) for cell reselection, with priority cell reselection

c)  Redirection (blind)

d)  Redirection (based on measurements)

e)  A specific load balancing function that relies on cell reselection, that uses broadcast parameters, and the UE implements randomization. 

Reasonable General questions could then be: 

1)  Is there any support for a load balancing function with randomization in the UE (e above). 

2)  For load balancing, do we need to impact the behavior of cell reselection, or is it sufficient to do redirection?

3)  Is Inter-frequency cell reselection to be done by ranking, by priorities, or both?

4)  What signaling information is needed and how is this information conveyed to the UE?
	Company
	General Questions

	Mediatek 
	1)  We see no need for randomization in the UE, we think it brings complexity, and should not be considered for NB-IOT in rel-13. 

2)  We don’t think redirection is sufficient, as it would only work in particular scenario. We think cell reselection is more important and need to be controllable for load distribution/balancing. Ranking cell reselection can be controlled by offsets, and priority cell reselection can be controlled by setting priorities. 

3)  For eMTC it was concluded that in really bad coverage, it is best to just keep the UE on the best coverage it can find. We agree with this and think it is applicable also to NB-IOT, and we think this means that a) we should indeed support ranking for interfreq cell reselection at least for the worst coverage, b) it should be possible for the UE to ignore offsets etc when the UE is in its worst coverage, but this can be ensured in RAN4. The we do see some merits to also support priority based cell reselection, as it gives the operator excellent control for load balancing, but it seems that some level of control can also be achieved by ranking with offset so maybe that is sufficient. 
4)  For load balancing with only ranking, we think a frequency-specific offset should be applied as a dedicated parameter that do not need timer supervision for its applicability. If we decide to support priorities, a dedicated priority should be applied instead. 

	Qualcomm
	Additional frequency to overcome sustained overloading is necessary. But for infrequent overloading it would still be beneficial to use other techniques to re-distribute UEs to other cells that are not overloaded and UE does not experience excessive path loss.

	Sony
	It might be useful to have some load balancing functionality however this would be an enhancement that is not essential, so in the interest of WI completion should perhaps be discussed in a later release and just use ranking in Rel-13. If we do introduce something for Rel-13 it should be based on LTE e.g. absolute priority reselection which we already know works. 

	GTO
	Re-selection by ranking and re-direction seems to be sufficient. However, re-selection is a minimum requirement, static devices may have optimizations i.e. usage of stored information especially in case of re-direction this may cause devices to re-reselect even re-selection criteria is not fulfilled which is not precluded. It should be discussed whether there should be limitations after re-direction o prevent from re-reselection.

	Intel
	With the introduction of multiple carrier operation in RAN 1, the UE can camp on any frequency layer in idle mode but the load can still be distributed by the eNB across the different frequency layers during idle to connected transition (i.e. PRACH resources in another frequency layer can be used while the UE camp on another frequency layer) and in connected mode (unicast message can be spread across different frequency layer). In such deployment, ranking based inter-frequency cell reselection is sufficient.

If multiple carrier operation is not the only possible deployment (i.e. cells of different frequency layer is not completely overlapped), there is a need to further load distribution in idle mode. The existing absolute priority based inter-frequency cell reselection can be used to perform such load distribution among the frequency layers.  

	Samsung
	Since, low power consumption and simple modem design are one of the primary requirements for NB IoT, we recommend to simplify the current cell-reselection and inter-frequency measurement policies in line with the given objectives. We consider that inter-frequency cell-reselections should be avoided as much as possible.
As for redirection procedure, we think that the current mechanism would be sufficient for load balancing requirements for the initial phase of NB IoT as the number of NB IoT devices are not expected to be very high in number. Any enhancements can be considered in the next release if seriously required.

	ITRI
	Inter-frequency cell reselection based on ranking together with specific offset(s) seems to be sufficient. How to set the offset(s) for UEs could be considered as an enhancement. If re-distribution for Connected UEs is required, redirection based on measurements is preferable. Blind redirection brings a risk for a UE to camp on a worse NB carrier.


Inter-frequency Load balancing and mobility:

[RRC IDLE MODE Load balancing/mobility] The following alternatives to provide Inter-frequency mobility/load balancing are proposed to discuss for UEs in Idle mode:

1.1 Based on ranking. 

1.2 Do you see an urgent need for any enhancements to the existing Inter-frequency mobility based on ranking?

1.2.1 Based on thresholds as e.g. per R2-160529
1.2.2 Based on path loss increase (or other metric) as per R2-160483
2. Do you see a need for Inter-frequency mobility based on cell priority

	Company
	Do you see a need to support ranking based mechanism in IDLE Mode

	Huawei
	Yes, we think ranking based mechanism is useful to let UE stay in a suitable cell and for static load balancing.

	Ericsson
	We propose to use cell ranking for inter-frequency cell re-selection. However we think that some enhancements are needed to make it suitable for load balancing. 

	ZTE
	No strong view, either ranking-based or priority-based reselection should be supported, but we slightly prefer priority-based reselection.

	Mediatek
	Yes we think ranking based cell reselection is applicable in any case in the worst coverage, and could be selected as the single cell reselection evaluation mechanism for inter-frequency cell reselection for NB-IOT.

	Qualcomm
	Yes, ranking based cell reselection in idle mode is needed. Some enhancements for load balancing based on broadcast parameters can be useful rather than dedicated signaling.

	Sony
	Of course.

	GTO


	Cell ranking should be used for inter-frequency cell re-selection.

	Intel
	As mentioned in our previous response, if multiple carrier operation is introduced, there may not be a need to perform load distribution in idle mode since the load can be distributed by the eNB based on the resource configuration of the PRACH and common message (i.e. paging and RAR) and scheduling on the unicast message. Ranking based inter-frequency cell reselection may be sufficient.

If multiple carrier operation is not the only deployment, there is a need to further load distribution in idle mode. The existing absolute priority based inter-frequency cell reselection can be used to perform such load distribution among the frequency layers. Ranking based inter-frequency cell reselection is required if frequency layer is of the same priority. Furthermore, we agree with MediaTek that it is also needed for cell reselection of cells in enhanced coverage.    

	Samsung
	Yes, we think that ranking based mechanism could be selected as the sole mechanism for load balancing if inter-frequency cell-reselections are required.

	ITRI
	Yes, ranking based cell reselection in IDLE Mode is sufficient.


	Company
	Do you see a need to support enhancements to the existing Inter-frequency mobility based on ranking

	Huawei

	No. we think current ranking based mechanism is enough. Regarding the specific thresholds, we propose to have two thresholds parameters, one is for normal coverage and one is for extended coverage while the current principle of ranking mechanism based on thresholds is kept unchanged. This is mainly because the UE in extended coverage would anyway have lower RSRP and therefore it is not that reasonable to always have one common threshold, which might result in keeping the UE in worse coverage instead of finding a better cell for normal coverage. 

	Ericsson


	Yes, see also following questions. 

	ZTE

	Yes

	Mediatek

	We think a dedicated offset parameter provided to the UE could be the basis to achieve load distribution/balancing. Then as common in the past, probably some broadcast or default in-the-spec offset parameter(s) are probably needed to get hysteresis to avoid ping-pong. 

	Qualcomm
	No.

	Sony

	Absolute priority reselection works, and is simple. If some form of idle mode distribution is needed then it may be based on existing LTE functions.

	GTO
	Ranking should be sufficient, but there should be an additional mechanism after re-direction to prevent from re-reselection. I. e. if send on purpose to a lower ranked cell there should be an additional requirement to prevent from re-turning, i.e., only allowed if difference is above a certain level.

	Intel
	See response above.

	Samsung


	Minor enhancements would be required to support coverage enhancement and avoid possible ping-pong occurrences.

	ITRI

	Yes. Enhancements based on broadcasting specific offset(s) are required for load balancing.


	Company
	Do you see a need to support enhancements based on thresholds

	Huawei

	As explained as the above, we think we need to have two thresholds parameters. Other than this, we don’t see any more enhancements are needed because the existing ranking mechanism can already well distribute UEs randomly and we have also agreed that such load balancing is static. For specific UEs in connected mode we can use redirection as the complementary method. Consequently we don’t see any need for introducing new mechanisms.

	Ericsson


	In our understanding proposals in R2-160529 and R2-160483 are very similar, and we would like to discuss details of this approach further. However both proposal lack that the UE not necessarily remains on the "randomly" selected carrier. And it is not clear if this approach would lead to more cell re-selections of the UE and increase power consumption (i.e. it is not clear on which events the UE should "randomize")? But perhaps the details need to workout further. 

	ZTE

	Some enhancement, e.g. randomized threshold, could be considered further.

	Mediatek

	We have not clearly understood what this is. S-thresholds can anyway be useful to reduce UE power consumption. However, to allow good power consumption also in bad coverage it need to be possible for the UE to stop doing frequent measurements if it detects that the environment is not changing much, but this part can be handled in RAN4.

	Qualcomm


	Some enhancements based on thresholds could be useful for load balancing. Proposal in R2-160483 is to allow UEs to reselect to other cells what are not too dissimilar to the highest ranking cell. Furthermore, UEs in good coverage should consider reselecting to other cells.

	Sony


	We could just re-use LTE reselection. If something simplified should be introduced, then a simple high/low priority list could be used. Then the only threshold needed is suitability (normal coverage) criteria. UE selects the low priority frequency only if normal coverage is not available on the higher priority ones 

	GTO


	Cell re-selection based on ranking and re-direction should be sufficient. But an additional mechanism is needed to prevent from returning after re-direction. In case that new cell is worse than previous serving cell but better than re-selection criteria. Static devices may have here optimizations which could operate against the re-direction mechanism. Cell re-selection is so far only a minimum criteria.

	Intel


	See our response above.

	Samsung


	As stated above, enhancements are required to support coverage enhancements and to minimize ping-pong occurrences.

	ITRI

	Inter-frequency cell reselection based on ranking together with specific offset(s) seems to be sufficient.


	Company
	Do you see a need to support enhancements based path loss increase or other metrics

	Huawei
	No. As explained as the above, we are addressing static load balancing and therefore we believe ranking mechanism (idle mode) + blind redirection (connected mode) is enough for all load balancing handling.

	Ericsson
	See answer above.

	ZTE
	No.
Pass loss increase is difficult to decide in eNode. 

Further, the effect using path loss for reselection maybe the same as using RSRP, for path loss = C-SRS Tx Power – RSRP.

	Mediatek
	Yes, with the understanding that path loss increase = offset, we support this, and furthermore we believe that it is sufficient if this is applicable to frequency rather than to cell. 

	Qualcomm
	No

	Sony
	No. NW can anyway compensate for UL coverage using cell specific offsets.

	GTO
	In the ranking an offset may be considered.

	Intel
	See our response above.

	Samsung
	No. Adding path loss increase in the mechanism may only increase the complexity of the procedure.

	ITRI
	No


	Company
	Do you see a need for Inter-frequency mobility based on cell priority



	Huawei

	No. we have already agreed to using ranking mechanism for intra-frequency mobility and we believe only one single mechanism is needed. As mentioned above, the ranking based mechanism can work well for inter-frequency mobility too. 

	Ericsson


	We do not see the need for the support of priority based cell re-selection (nor dedicated priorities), to avoid the UE measurement requirement to search continuously for higher priority frequencies in the background. 

	ZTE

	No strong view, compared to ranking-based reselection, we slightly prefer priority-based reselection; by configuring suitable threshold for higher priority frequency, UE can easily reselect it with less power consumption than ranking-based reselection.

	Mediatek

	If frequency priorities are used, ranking may still be needed for the case of worst coverage. Dedicated priorities do have the benefit that it gives excellent control possibility for the operator, so we do see some merits. However, we also see that load balancing could be achieved without priorities if ranking + offset is used, so considering the short time available for the WI we suggest at this point to not use priority based cell reselection. 

	Qualcomm


	No, ranking based mechanism is sufficient.

	Sony


	See previous answers.

	GTO


	No, ranking based solution should also be applied for inter-frequency mobility for simplicity.

	Intel


	See our response above.

	Samsung


	No. Priority based load balancing can lead to unnecessary power consumption for the UE due to measurements for higher priority frequencies.

	ITRI

	No, it would be better to apply the same ranking mechanism for both intra-frequency and inter-frequency.


[RRC CONNECTED MODE load balancing] The following alternatives to provide Inter-frequency Load balancing are proposed to discuss for UEs in connected mode:
1. Do you support that No method at all is introduced in RRC Connected mode as it is assumed UEs are distributed well in idle mode

2. If no:

2.1 Dedicated message with redirection to a particular carrier (blind)

2.2 Dedicated message with cell priority (Blind)

2.3 Do you see a need to support the inter frequency load balancing listed in 2.1 and 2.2 with the assistance of measurements and why.

	Company
	Do you support to have no method at all as it is assumed UEs are distributed well in idle mode



	Huawei
Yes
	In most cases, idle mode mobility can serve well. The redirection method can adjust some UEs in case operators want to distribute UEs in a more small granularity level. Also this is a straightforward way for UEs in connected mode to let UE go to another frequency without going to idle mode, reading SI, monitoring other cells and having cell reselection procedures. So we think blind redirection can be reused.

	Ericsson

Yes
	We also would like to have control in connected mode, i.e. individual UE control for load balancing. For this we propose release with redirection. This can be done blindly, but for solution 18 we would prefer to have UE measurements to redirect the UE to a suitable/good frequency (which is also beneficial from a UE perspective from power consumption perspective). 

	ZTE
No
	No.  The reasons including:

1) From the legacy LTE deployment experience, UE distribution in idle mode only is hard to guarantee evenly distributed UEs among multiple carriers.
2) Furthermore, cell selection and reselection is the only mechanism in idle mode to distribute UEs among multiple frequencies, which define a common behavior for all UEs, it is difficult to avoid the On/Off issue: either most idle UEs on the serving carrier will reselect the target carrier or all the idle UEs will stay with the serving carrier.

	Mediatek
yes
	For the general case, that we have discussed so far, we think it is sufficient to provide a dedicated cell reselection parameter in connected mode that is used in Idle. 

New, from RAN1: For specific deployment conditions, we understand that the RAN1 agreement to introduce multi-carrier support is to reduce L1 overhead, where some carriers do not transmit a full set of synch and BCH. With our understanding we assume that Idle mode is only applicable to one such carrier and that load distribution need to be done to the other ones when UE transit from Idle to Connected. We further understand that this do not reduce the need to be able to distribute load among normal carriers, which do not adhere to deployment conditions where the R1-multi-carrier can be used e.g. where synch signals do not need to be transmitted.

	Qualcomm

Yes
	No, inter-frequency load balancing with blind redirection is sufficient.

	Sony

Yes
	Redirection could be supported, however this should be at RRC establishment phase rather than RRC release.

	GTO

Yes
	Cell re-selection criteria will be aligned to accuracy that can be achieved by measurements, i.e. this may be in the order of several dBs. In case that signals are emitted from same location/NB-IoT basestation on different carriers the difference may be too small for achieving load distribution by re-selection. We suggest to have besides re-selection an additional mechanism for load distribution, re-direction.

	Intel

Depends on the scenario
	If multiple carrier operation is the only valid inter-frequency deployment, then there is no need to distribute well in idle mode as the eNB will spread the load for PRACH, common messages and unicast message among the frequency layers. 

If multiple carrier operation is not the only deployment scenario, then there is a need to have further control in connected mode in cases where the operator may want to push UEs to cells in other frequency layers and dedicated priority can be used to achieve this. 

	Samsung

Might be
	No strong opinion. If the connected mode mobility is seriously required, the mechanism should be simplified for the inter-frequency measurements.

	ITRI
Might be
	No strong view. But if we consider doing Connected Mode load balancing, redirection based on measurements is preferable for re-distribution. Blind redirection brings a risk for a UE to camp on a worse NB-IOT carrier.


	Company
	Do you see a need for Dedicated message with redirection to a particular carrier (blind)



	Huawei
Yes
	Yes. See explanation as the above.

	Ericsson

Yes, but not blind
	Yes, but not necessarily blind. See also answer above. 

	ZTE
Yes
	Yes.

Common behavior for all UEs with cell selection and reselection only is hard to guarantee evenly distributed UEs among multiple carriers.

	Mediatek
No
	There is some merits to redirection in deployment scenarios where we can assume that a UE would stay on a frequency that he was redirected to, i.e. homogenous scenarios where carriers have same or similar coverage, i.e. are transmitted from same antenna. However, this seems to largely be the same deployment scenario that is applicable to the RAN1 multi-carrier-feature, and we think the R1-multi-carrier case anyway need to be handled by carrier selection at Idle-Connected transition, so overall, the need for redirection seems limited. However we would not object if there still is significant interest.

	Qualcomm

Yes
	Yes, blind redirection is sufficient. 

	Sony

No
	If UE is redirected blindly, this can be costly in terms of power consumption as UE needs to then perform a cell selection if the channel is not found, or if cell is unsuitable. If UE is redirected on release, then anyway cell reselection will be followed.

	GTO

Yes
	Yes. See comments above.

	Intel

No
	Agree with MediaTek on blind redirection. Multiple carrier operation can already cover such deployment.

	Samsung

May be
	Maybe, blind redirection could be an option.

	ITRI
May be
	Maybe. Redirection based on measurements is preferable.


	Company
	Dedicated message with cell priority (Blind)



	Huawei
	No. the blind redirection can achieve same purpose, while compared with blind redirection, the dedicated priority cannot exist alone. If dedicated priority is not sent, we need to also introduce common priorities in idle mode. We support to use ranking based mechanism only for idle mode and therefore see no benefits to use dedicated priority.

	Ericsson
	No, we do not see a need for dedicated priorities in the connection release. This issue is connected to the priority based cell re-selection in Idle mode.

	ZTE
	No

	Mediatek
	We do support dedicated cell reselection parameter, preferably ranking offset but could be priority if we decide to use that mechanism, and the best part of such solution is that a) it is generally applicable in all deployment scenarios, b) it is simple, c) there are never requirements for measurements etc, it can always be blind.

	Qualcomm
	No need for priority based scheme.

	Sony
	If we have absolute priorities then de-prioritisation of current frequency could be re-used.

	GTO
	No.

	Intel
	Yes, as we explained above: If multiple carrier operation is not the only deployment scenario, there is a need to have further control in connected mode in cases where the operator may want to push UEs to cells in other frequency layer and dedicated priority can be used to achieve this.

	Samsung
	No, we don’t see any requirement for dedicated message in this release. Specific use cases can be studied in next release if required.

	ITRI
	No


	Company
	Do you see a need to support the inter frequency load balancing listed in 2.1 and 2.2 with the assistance of measurements and why.

	Huawei
	We do not see any need to introduce measurement reporting. The supporting frequencies by a NBIOT system would not be many and therefore if the blind redirection is not successful, the UE can still find a suitable cell by idle mode mobility. In addition the measurements and reporting would cost more power consumption from the UE side.

	Ericsson
	Yes, especially with the introduction with coverage enhancements it might be more important to re-direct the UE to a good frequency/cell. There is no additional UE power consumption when the UE reports the measured results from Idle mode. 

	ZTE
	No. 

· Taking into account the CAPEX in NB-IoT network, a single eNodeB is usually used in the same eNodeB site, so the cells to be load distributed are usually located in the same eNodeB.

· For the cells within the same frequency band in the same sector of one eNodeB, the coverage is almost the same, which can be guaranteed by network layout.

· For the cells with different frequency bands in the same sector of one eNodeB, the coverage of the cells with lower frequency band is typically larger than the coverage of the cells with higher frequency band, which can be guaranteed by network layout. Thus, UEs can camp on the cells with higher frequency band while in idle mode and then UEs can be distributed to the cells with lower frequency blindly during the RRC connection setup stage.

So, the load distribution during RRC connection setup stage in the same eNodeB based on the cell coverage relations (Blindly) can deal with most of the load distribution scenarios.

	Mediatek
	We think mobility measurement reporting is not needed. 

	Qualcomm
	No, measurement reporting not necessary. If measurements are old when they are reported then don’t see the advantage over blind redirection. If, on the other hand, UE is requested to perform measurements immediately before it sends report then this will consume more power in the UE.

	Sony
	Some basic measurement reporting avoids UE being redirected onto a frequency that has no coverage which can have an impact to overall power consumption.

	GTO
	Mobility measurement reporting is not necessary re-direction for load balancing can also be made blindly. Furthermore the underlying measurement activity should be minimized in general for static devices i.e. most of the time static devices should not do any measurements at all except in case network changes. Measurement activity and reporting should be avoided if feasible.



	Intel
	We do not see a need of measurement report with the use of priority based cell reselection.

	Samsung
	No, it will only increase UE power consumption.

	ITRI
	Some assistance measurements would be helpful for redirection so that a UE would not camp on a worse NB carrier.


[RRC CONNECTED MODE DEDICATED MESSAGE] In case you see the need to support the Inter Frequency Load balancing for UEs in connected mode, which dedicated message, would you like to use:

1. RRC connection release

2. Any other message

	Company
	Do you support to add load balancing related information to RRC Connection Release

	Huawei
	Yes we think blind direction information can be carried in RRC Connection Release message. In our understanding the load of the cell would be changed gradually and we should allow the UE who has already initiated the access to complete the data transmission before going to another frequency, this can avoid additional latency of data transmission.

	Ericsson
	Yes

	ZTE
	No.

Based on the service model, NB-IOT UE may have very infrequent data transmission, which means that redirection by release can't actually balance the load since the redirected NB-IoT UE may not have any data to be transmitted. 
Another point of view, when NB-IOT UE wants to send data next time, which might be very long time later, the redirection info from last release may be invalid(For NB-IoT UEs with long time between the RRCConnectionRelease and RRCConnectionSetup, inter-frequency cell reselection may be performed; Furthermore, traffic load of multiple carriers may change between the RRCConnectionRelease and RRCConnectionSetup for NB-IoT UEs with long idle state). 
Therefore, the performance of load balancing by redirection in release is questioned.

	Mediatek
	Yes, it is needed when UE goes to Idle, i.e. at RRC release and suspend, and this is the obvious place to put it (assuming that we also do RRC suspend with the RRC release message). However if we decide to support additional ways of doing RRC connection release, then we should consider to also have this information in another message.

	Qualcomm
	Only information necessary is one re-directed frequency. This is because eNB should only re-direct the UE to another frequency from the same tower that has spare capacity.

	Sony
	If priorities are used then RRC Connection release is OK. Otherwise we would need to add some offsets, or modify the neighbor list to avoid UE reselecting back to the original frequency + it becomes complicated so we prefer not to do that. 

	GTO
	Yes, re-direction should be carried in RRC Connection Release.

	Intel
	If other load balancing mechanism is needed, dedicated priority in RRC Connection Release is sufficient since the UE will only perform a short transmission in NBIOT.

	Samsung
	If redirection is required, we recommend RRC Connection Release as the only mechanism.

	ITRI
	Yes if we consider doing Connected Mode load balancing.


	Company
	Do you support a need to provide this information in any other messages (RRC connection release, reject, any others)

	Huawei
	No strong opinion but from our side we prefer not having too many options to maintain the simplicity. At least the redirection in RRC Connection Release should be kept as explained above. 

	Ericsson
	No

	ZTE
	Yes.

We suggest to use RRCConnectionSetup message for load balancing in RRC CONNECTED mode. The reasons include:

1. The real-time load of the cells can be got during RRCConnectionSetup stage for load balancing.
2. It does not require extra signalling message and does not cause the service delay.

	Mediatek
	We don’t think it is needed in connection reject, but maybe for the release case, only if we decide to support additional methods of connection release.

	Qualcomm
	No.

	Sony
	RRC Connection Setup is the best place to include redirection for load balancing, and we can re-use measurements taken in idle mode before they are too much out of date.

	GTO
	No, for simplicity and given that load balancing for Nb-ioT is rather longer term re-direction at RRC connection release should be sufficient.

	Intel
	Not needed

	Samsung
	No

	ITRI
	No.


Summary of email discussion
In total 10 companies participated during the email discussion. The following can be summaries based on the questions asked to be answered:
IDLE MODE:

1.1  Do you see a need to support ranking based mechanism in IDLE Mode:

· 8 companies support ranking based mechanism. 

· 1 company has not strong view. 

· 1 company believe that the decision about the use of ranking mechanism depends on the deployment scenario (e.g. multiple carrier operation)

1.2  Do you see an urgent need for any enhancements to the existing Inter-frequency mobility based on ranking?

· 5 companies believe that no enhancements are needed besides that enhanced coverage might be considered by the existing mechanism and ping-pong effect might need to be considered. 

· 4 companies believe that it is beneficial to provide additional mechanism. 

· 1 company believes that it depends on the deployment scenario. 

1.2.1 Based on thresholds as e.g. per R2-160529?

· 5 companies do not prefer to introduce it.

· 3 companies like or like to discuss feather this approach.

· 1 company believes that it depends on the deployment scenario. 

1.2.2 Based on path loss increase (or other metric) as per R2-160483?

· 7 companies believe that there is no need to use path loss increase (or other metric) as per R2-160483.

· 2 companies believe that this option need to be studied more and it is not exactly clear if it difference from the proposal to use additional thresholds as per R2-160529

· 1 company believes that it depends on the deployment scenario. 

2. Do you see a need for Inter-frequency mobility based on cell priority?

· 7 companies do not see a need for.

· 3 companies might see some benefit in doing it 

[RRC CONNECTED MODE load balancing] The following alternatives to provide Inter-frequency Load balancing are proposed to discuss for UEs in connected mode:
1. Do you support that No method at all is introduced in RRC Connected mode as it is assumed UEs are distributed well in idle mode

· 6 companies prefer to have means to have a load balancing mechanism in RRC connected mode 

· 1 company believe it is needed only if multiple carrier operation is not the only deployment scenario
· 2 Companies do not have a strong view

· 1 company does not see a need to introduce any

2. If no:

2.1 Dedicated message with redirection to a particular carrier (blind)

· 4 companies supports to have dedicated message with redirection (blind)

· 1 company supports to have a dedicated message with redirection, but not blind

· 2 company supports do not have a strong view

· 3 companies do not see a need for

2.2 Dedicated message with cell priority (Blind)

· 7 companies do not support the introduction of dedicated message with cell priority.

· 1 company supports it, If multiple carrier operation is not the only deployment scenario

· 2 companies supports in case the priority mechanism is introduced in general

2.3 Do you see a need to support the inter frequency load balancing listed in 2.1 and 2.2 with the assistance of measurements and why.

· 7 companies does not see any need 

· 2 companies support it

· 1 company finds it helpful

[RRC CONNECTED MODE DEDICATED MESSAGE] In case you see the need to support the Inter Frequency Load balancing for UEs in connected mode, which dedicated message, would you like to use:

1. RRC connection release/ Any other message:

· 7 companies support this option only

· prefers to have this indication in RRC connection setup

· 1 company would agree to have Inter Frequency Load balancing information in other message then RRC connection release in case the connection can be released by any other message then RRC connection release

Conclusion
Based on email discussion it is proposed to agree on the following:
For [RRC IDLE MODE Load balancing/mobility]:

Proposal 1: Ranking based mechanism is supported for NB-IOT.

Proposal 2: Enhanced coverage and ping pong effects need to be considered by the ranking mechanism for the NB-IOT

Proposal 3: Additional enhancements for the ranking mechanism within NB-IOT are FFS

Proposal 4: Inter-frequency mobility based on cell priority is not supported

[RRC CONNECTED MODE load balancing]:
 Proposal 5: To introduce a mechanism for Load balancing in RRC connected mode 

 Proposal 6: To introduce a Dedicated message with redirection information

 Proposal 7: Cell priority mechanism is not supported in NB-IOTs.

 Proposal 8: Measurement reports are not supported for the propose of Load balancing for NB-IOT 

Proposal 9: RRC connection release is a base line to include redirection information. Other messages are FFS. 
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