NB_IoT_eMTC_enh Work Area
Email Discussion – Phase 2
1	Introduction
In RAN#85, RP-192291, a number of the proposals made by companies in Phase 1 inputs were identified for development into a potential Rel-17 WI objective. Drafts of such potential objectives are provided in Section 2, for companies to comment on. Relaying was also identified as a potential Rel-17 objective with further discussion needed to refine the nature and scope. Companies are invited to provide their more detailed views on this in Section 3. 
Another set of proposals were identified for more demonstration of technical merits during Phase 1. These may or may not lead to development into a potential WI objective prior to RAN#86. These proposals are for discussion in Section 3.
Companies are invited to provide inputs according to the following timeline:
· Section 2: November 22, 2019.
· Section 3: November 22, 2019.
· Section 4: November 15, 2019. For PUR enhancements, November 22, 2019. The moderator will analyze the inputs to Section 4 to see which should be considered further under Section 2. Such proposals will be available for further comment by companies. 
NOTE 1: NTN for NB-IoT and LTE-MTC will be discussed in [Non_Terrestrial_Networks].
NOTE 2: NB-IoT and LTE-MTC multicast/broadcast with connection to 5GC will be discussed in [NR_multicast_broadcast].
2	Potential Rel-17 WI objectives
The general format of this section is in the numbering to refer to the proposal identified in RP-192291, and in the following bullet to draft the potential objective wording, including an indication of which of NB-IoT and/or LTE-MTC it would apply to and the responsible core part RAN WG(s).
2.1	Scheduling and latency enhancement
1. Reduced paging cycle 
· This has been adopted as a Rel-16 WI objective instead. [NB-IoT] [RAN2]


	Company
	Comments

	Sony
	If it is a Rel-16 WI objective, then presumably this shouldn’t be a Rel-17 objective. It is unclear what the proposal is here.

	Deutsche Telekom
	No need for further work on this aspect in Rel-17

	Novamint
	No further work in Rel-17




2.2	Peak data rate enhancement
1. Introduce 16-QAM UL/DL
· Specify 16-QAM for unicast in UL and DL [NB-IoT] [RAN1, RAN2, RAN4]
	Company
	Comments

	Nokia
	We believe introduction of 16QAM in UL/DL would be sufficient to address peak data rate enhancements, if needed, and hence we do not see the benefit of introducing support for wider bandwidth of multiple NB-IoT carriers.

	Ericsson
	We are in general not supportive of proposals that increase the UE complexity and/or increase the overlap/blurring between NB-IoT and LTE-MTC in terms of use cases. The current distinctness of NB-IoT and LTE-M should be maintained. We also have additional concerns regarding potential costly undesired renewed base station recertification. Therefore, we are not supportive of 16QAM for NB-IoT.

	Sierra Wireless
	We have many concerns here. Mainly this is not solving the problem of providing real throughput increases across the entire cell. The main problem is speed at the cell edge, not at the center of the cell. Customers develop their application based on the speed they get at the cell edge, not the speed they can get at e.g. 25% of their locations. We also do not want to introduce any new category UEs this release as it will slow market adoption of the current technology available.  We also agree with Ericsson on all points. We have many 3GPP solutions that provide higher speeds the customer can chose, so this is not increasing the market penetration of 3GPP technologies. We feel 3GPP should instead focusing on changes that expand 3GPP’s addressable market, for example into lower end IoT application so we can better compete with technologies like LoRA and Sigfox.


	Sony
	Don’t support. High data rate is supported by LTE-MTC. Support of 16QAM would not enable new services as 16QAM is not supported at the cell edge. We would rather keep NB-IoT as a simple and low complexity system, suitable for e.g. utility meters.

	Huawei, HiSilicon
	We observed demands from the market to see NB-IoT support for IoT applications requiring higher data rates. It is also beneficial for lower latency e.g. save time for firmware upgrade in FOTA which also reduces the overall UE power consumption. 16QAM can be considered to support higher data rates than QPSK for both downlink and uplink.

	Vodafone
	We support. Especially in downlink direction for software download we think it would be useful. 16QAM is probably ok here.

	Telstra
	Support. We see verticals correctly using NB-IoT but consuming many years of battery life when attempting device FW updates. Introducing 16-QAM capability in the DL would will help these customers. This is also beneficial for network capacity. 

	Deutsche Telekom
	We largely agree with Sierra Wireless … Unfortunately, 3GPP has forgotten, for which use cases NB-IoT was mainly developed: for the low end LPWA use cases on which Sigfox and LoRA targeted. 

We do not support this enhancement for Rel-17

	Novamint
	Support.  There is a strong demand from verticals including utilities to support 16-QAM UL/DL for NB-IoT. The argument of low complexity supposedly required by verticals is not correct. Verticals are asking for a system as a whole (device, network access, coverage, power consumption for all devices, subscription…) that works and is beneficial for their use cases. Slightly increasing the UE complexity of one technology but offering more capabilities for verticals is appealing.
Current situation is in fact forcing verticals to accept dual mode devices (NB-IoT/LTE-M) which are far more complex and more expensive than single mode which verticals such as utilities would strongly prefer.
For a utility deploying smart meters, what matters the most is the business model associated to the duration of the contract it will have to fulfil towards a city (15 years typically) and basically it is around power consumption and the cost associated to the batteries which can be boiled down to the following: Utility do not want to have change the design or increase the size of a smart meter which includes the connectivity module and the batteries just for 3GPP technologies i.e. do not want to add more batteries or use more expensive batteries because it is a 3GPP technology  and do not want to have to replace batteries during the whole duration of the contract other way, it is the overall business model which is collapsing. Which means the UE/chipset complexity which is integrated in a connectivity module doesn’t matter too much/ is irrelevant as long as the technology inside allows to support this business model and is efficient (and power consumption is predictable). 
This consideration is not only for utilities – other verticals share the same view.

If by slightly increasing the complexity, 3GPP provides even much more capabilities allowing to fully support better the use cases, it will be adopted by verticals and very quickly the impact of such complexity on the cost will be absorbed by deploying the technology on a large scale.
Competition against low power proprietary solutions is doomed to be lost if the only approach is to focus on a single class of device without any appealing 3GPP advantages.
It is time to have several classes of devices with may be one very simple class (class zero) which can target low value type of devices (for example small modules for bicycles) and a more higher class (for utilities, asset tracking…) which includes features that gives strong appeal for 3GPP technologies (16-QAM, UE relays, Satellite…) and make it far more superior than any other technology while preserving the spirit of what is a LPWAN.

	Sequans
	We should maintain the clear differentiation between the different IoT segments. NB-IoT is targeted for the lowest end, lowest complexity, lowest throughput applications. The added complexity is in a direct contradiction to the market demand as we observe it.

	Qualcomm
	We see the need for increased data rates for some use cases (e.g. FOTA). Higher order modulation will only bring benefits for UEs in good coverage, though, so objective 2 is also needed.

	Samsung
	No need to provide duplicate solutions in LTE.

	ORANGE
	Orange considers that the main value of NB-IoT is it very low UE complexity. Therefore we think that any enhancement that increases complexity needs to be carefully considered.
We also agree with Sierra Wireless, 16QAM will not improve the speed at cell edge while higher speed is also supported by LTE-M. We see little interest in specifying 16QAM for NB-IoT.


	ZTE/Sanechips
	We see the need from operators for increased data rate as this is required for some applications. Therefore we support this.

	MediaTek
	NB-IoT 16QAM is essential for NB-IoT replacing GSM/EDGE for IoT in some markets but unable to address all requirements. NB-IoT 16QAM is also needed for new use cases – e.g. FOTA for SW upgrade, VAD, health, POS … Regional requirements depending on country mean only 200kHz solution is applicable due to spectrum availability. We are open to extend usage of NB-IoT LPWA as long as the cost advantage compare to LTE-M / LTE is maintained. NB-IoT product is currently used extensively in bikes, POS, kid watches as well as smart meters in China and other parts of the world. Introduction of 16QAM will have only marginal impact on baseband cost and no impact on RF HW cost. The overall impact on cost is negligible. As a NB-IoT chipset vendor, we’ve made this statement clearly on several occasions in RAN Plenary.  

	GTO
	Don’t support, we should clearly maintain the differentiation between the different IoT device types. Depending on the device position only few devices may benefit from 16QAM. In addition this places higher performance demands on UL and DL, so we do not see this beneficial for the general purpose NB-IoT.



2. Support of wider bandwidth/multiple NB-IoT carriers
· Specify support for simultaneous usage of the bandwidth corresponding to up to 3 NB-IoT carriers for transmission by a UE and for reception by a UE. [NB-IoT] [RAN1, RAN2, RAN4]
	Company
	Comments

	Nokia
	We believe introduction of 16QAM in UL/DL would be sufficient to address peak data rate enhancements, if needed, and hence we do not see the benefit of introducing support for wider bandwidth of multiple NB-IoT carriers.

	Ericsson
	We are in general not supportive of proposals that increase the UE complexity and/or increase the overlap/blurring between NB-IoT and LTE-MTC in terms of use cases. The current distinctness of NB-IoT and LTE-M should be maintained. Therefore, we are not supportive of wider bandwidth for NB-IoT

	Verizon
	We are also not in favour of supporting wider bandwidth for NB-IOT.

	Sierra Wireless
	We have many concerns here. We agree with the point Ericsson raises plus all the same reasons mentioned for 16QAM. This will certain increase the cost of the UE but its unclear how much wider the bandwidth of the UE needs to be. For example, if two NB-IOT guard bands are to be aggregated, the RF bandwidth requirement could be as high as 20MHz. Given the popularity of guard band deployments, this will like not be feasible for many deployments.

	Sony
	Don’t support. Wider bandwidths are supported by LTE-MTC. We would rather keep NB-IoT as a simple and low complexity system, suitable for e.g. utility meters.

	Huawei, HiSilicon
	We observed demands from the market to see NB-IoT support for IoT applications requiring higher data rates. It is also beneficial for lower latency e.g. save time for firmware upgrade in FOTA which also reduces the overall UE power consumption. Wider bandwidth transmission can be considered to support higher data rates at least by multiple NB-IoT carriers aggregation. The additional benefit of wider bandwidth transmission is that the required SNR does not increase compared to higher order modulation.

	Vodafone
	We think it could be useful as an option to help especially with software download scenarios as a means to reduce receiver “on time”.

	Telstra 
	We see 16QAM as the priority for improving throughput while maintaining low cost/complexity ecosystem

	Deutsche Telekom
	We largely agree with Sierra Wireless … Unfortunately, 3GPP has forgotten, for which use cases NB-IoT was mainly developed: for the low end LPWA use cases on which Sigfox and LoRA targeted. 

We do not support this enhancement for Rel-17, especially as operators target as much guard band deployment of NB-IoT as possible …

	Novamint
	Not a priority for verticals. 16 QAM is the priority for peak data rate

	Sequans
	We should maintain the clear differentiation between the different IoT segments. NB-IoT is targeted for the lowest end, lowest complexity, lowest throughput applications. The added complexity is in a direct contradiction to the market demand as we observe it.

	Qualcomm
	We see the need for increased data rates for some use cases (e.g. FOTA). Higher order modulation will only bring benefits for UEs in good coverage, though, so this would be needed.

	Samsung
	We have concerns on this proposal. It increase UE complexity/cost. No need to provide duplicate solutions in LTE. 

	ORANGE
	Orange considers that this will lead to a significant increase in UE complexity and create more market confusion regarding the NB-IoT place in the IoT landscape. In addition we don’t see how wider bandwidth NB-IoT could be deployed in "guard band". Finally, we consider that LTE-M does already provide a relevant solution for use cases requiring higher throughput, Consequently we are not supportive of wider NB-IoT bandwidth.

	ZTE/Sanechips
	We see the need from operators for increased data rate as this is required for some applications. Therefore we support this.

	MediaTek
	We share Ericsson and nokia’s views on wider bandwidth. We would prefer to keep cost advantage of NB-IoT. We think 16QAM is sufficient to enhance data rates without having impact on cost as mentioned in previous section 2.2.1. 

	GTO
	Don’t support, we should clearly maintain the differentiation between the different IoT device types. Depending on the device position only few devices may benefit from 16QAM. In addition this places higher performance demands on UL and DL, so we do not see this beneficial for the general purpose NB-IoT.



2.3	Interference and load management
1. Introduce Transmit Power Control command in DCI
· Specify a transmit power control command for NPUSCH to be delivered in DCI at least in connected mode. [NB-IoT] [RAN1]
	Company
	Comments

	Nokia
	For infrequent data transmissions we don’t see a need for closed loop power control but given that this feature is supported by eMTC it could be considered here as well.

	Ericsson
	We support the introduction of closed-loop power control in NB-IoT. As a complement to this suggested objective, as discussed in section 4.1.3, we suggest including PHR in connected mode in NB-IoT.

	Sierra Wireless
	We have many concerns here. Closed-loop power control will add significant testing and cost to UEs. In release 13, there was consensus that NB-IOT did not need power control to keep it simple as the target use case would not require the UE to be connect mode for long periods where power control would be needed. 

	Huawei, HiSilicon
	We should be fine with this.

	Vodafone
	A bit unclear to why such a L1 command would be the best approach, so might benefit from more analysis.

	Deutsche Telekom
	We think any enhancements in this area should be motivated from observations from the field deployments of NB-IoT, we also agree with VF that it is not natural that this is based on L1.

	Novamint
	Not a priority at all for verticals. No benefit has been outlined. We should focus on really strong benefit which will allow NB-IoT adoption by verticals.

	Sequans
	We concerned that such feature would introduce an unbalance trade-off with respect to typical NB-IoT deployment. power control in DCI benefit apply only to UEs in good radio conditions and the benefit is questionable. At the same time, it may decrease the range / increase the number of DCI repetitions for UEs in bad radio conditions.

	ORANGE
	We don’t really see the benefit of closed loop power control for intermittent small data transmission. However, if it specified, it should not significantly increase the control overhead.

	ZTE/Sanechips
	We support this. In Rel-16 NB-IoT, DL power allocation adopts a fixed ratio of NPDSCH EPRE and NRS EPRE. In Rel-17, configurable ratio of NPDSCH EPRE and NRS EPRE and power boosting can be considered to support higher modulation order and larger TBS.

	MediaTek
	We agree with Sierra wireless. We also think PHR in Msg 3 during initial cell access in legacy device is sufficient. We do not see closed-loop UL power control as a priority.

	GTO
	Don’t support such a feature places burden on the device and would only be beneficial if the device is kept for longer times in connected mode.



2.4	Power consumption reduction
1. Differentiate between escalated and non-escalated paging
· Specify support for the UE to determine whether a paging message is intended for UEs camping in other cells [NB-IoT][LTE-MTC] [RAN2, RAN3, RAN1] 
	Company
	Comments

	Nokia
	There are potential use cases for differentiate between escalated and non-escalated paging, so it could be considered if time allows

	Ericsson
	We support the differentiation between escalated and non-escalated paging.

	Sierra Wireless
	We support this feature as customers are always requesting battery saving improvements.

	Telstra
	Support

	Deutsche Telekom
	Power consumption optimisation is crucial for battery powered IoT devices, hence any non-complex optimisation is welcome. 

	Novamint
	It may be nice to have but overall all features mentioned in this chapter are very small patches which will not make a dent overall in the UE power consumption (will gain only few days battery life on a 15 years usage) and will not any effect on the adoption of such technologies by verticals.
The only real power consumption reduction feature that is valuable and beneficial for the whole industry (verticals and operators) is the UE Multi Hop relay feature which will allow to bring tremendous benefits for power consumption for verticals deploying hundred thousand/millions of devices (utilities/logistics…) while having positive impacts on the network (optimized traffic, resources’ efficiency while limited changes on the network aspect of the protocol).


	Sequans
	The benefit needs to be demonstrated first e.g. WRT the cost of the overhead vs the saved power and while addressing different applications e.g. also mobile applications. 

	MediaTek
	The battery consumption in NB-IoT has already been enhanced with rel-15 and rel-16 features. We do not see escalating paging as a priority.

	GTO
	Support



2. Very low UE power class, e.g. 0 dBm
· Specify one lower UE power class, to be determined by RAN4, of not more than 3 dBm maximum transmit power. [NB-IoT] [RAN4, RAN2].
	Company
	Comments

	Ericsson
	Regarding lower UE power classes, if they are considered for NB-IoT then they should be considered also for LTE-MTC. Some UE platforms/devices can be expected to support both NB-IoT and LTE-MTC, and the two technologies already share the same UE power classes (14, 20, 23 dBm).  Many LTE-MTC use cases could make use of a lower UE power class. However, for both NB-IoT and LTE-MTC, the maximum transmission power of the new UE power class(es) need careful consideration, as do the potential new mechanisms (access control, etc.) for managing the new UE power class(es).

	Sierra Wireless
	It would be good to understand how much in practice the peak current would be reduced since the RX processing power will not be reduced here and today the RX process power is close to the power required to transmit at 14 dBm. If agreed, we should also include LTE-M.

	Sony
	This objective should also apply to LTE-MTC.

Agree with Ericsson:
i. Some platforms are common to LTE-MTC and NB-IoT
ii. Many LTE-MTC use cases could make use of lower UE power class, including wearables
We see lower UE power classes as being a method of increasing battery lifetime rather than necessarily reducing UE power consumption. Lower transmit power leads to less peak current from the battery, which leads to a longer battery lifetime.

	Huawei, HiSilicon
	The specification impact should be similar to when 14dBm UE was introduced. We support this.

	Vodafone
	We highlighted the rationale for this earlier, but agree with Ericsson that we may want to check whether existing authorisation mechanisms may need to be adapted to allow a firmer control usage of extended coverage in this case.

	Telstra
	We acknowledge the benefits of introducing a very low power class but would like to see it’s use limited to certain (small) form-factors, perhaps only those that are powered by cell-type batteries or similar.

	Deutsche Telekom
	We currently do not see any use case of this. Especially the usage of such devices in a “non 0dBm optimized environment” might have significant side effects (like increased number of repetitions).

	Novamint
	We could support such approach if a higher UE power class is also introduced. It doesn’t make sense to go for lower classes to catch some new markets and to refuse to go for higher class to answer expectations of existing markets with strong values and high volumes (Utilities, Asset Tracking…)

	Sequans
	We are not clear on the motivation. It seems the complexity reduction vs 14dbm would be minor. On power consumption the outcome may be counterproductive since the transmission time may increase to compensate on the lower transmission power even for short bursts of data.

	Samsung
	To achieve a certain coverage, more repetitions are needed. We don’t think this solution will reduce power consumption but increase the power consumption instead.  

	ORANGE
	We understand the motivation for lower UE power class compared to the legacy 23 dBm power class. However we do also consider that 14 dBm is already a good compromise between PA, power supply and thermal dissipation and that it already provides a good solution for use cases requiring lower power UE.
Besides UE power reduction has a significantly negative impact on uplink coverage and also decreases spectral efficiency. We are therefore not favourable to introduce a power class lower than 3 dBm. 

	MediaTek
	We support introduction of a new 0 dBm power class. New power class 0 dBm for pin-sized wearable use cases could allow new NB-IoT use cases and higher volumes  – e.g. heath sensors, tracking of medical equipments, medical drugs for inventories, …. The cost reduction could be significant as a 0 dBm power class device does not require a Power Amplifier, which is an expensive RF HW component needed for each frequency band, This would allow cheaper coin-sized batteries and very small form factor with disposable / single-use  NB-IoT modules / products. We expect minor impact on specifications and agree with Vodafone that extended coverage case may require further checking.

	Philips
	Low power classes are very relevant for wearable health devices, which typically have a very small battery and small form factor. In particular peak power is an issue for those types of devices. So we would support a 0dBm power class or any other power class between 0 and 14dBm.

	GTO
	We are not clear how much the design really would benefit from this approach and it would lead to a further power class /further market fragmentation.



2.5	Further improved NB-IoT carrier operations
1. Frequency hopping between NB-IoT carriers
· Specify frequency hopping among DL NB-IoT carriers, and among UL NB-IoT carriers [NB-IoT][RAN1, RAN4]
	Company
	Comments

	Nokia
	We do not see significant benefit for the proposals under this section,

	Ericsson
	We do not see a need for frequency hopping in NB-IoT. When the potential gains from frequency hopping are judged, it is important to note that the frequency diversity gains are typically mainly seen when there are no other diversity gains. When HARQ is used with a BLER target >>1%, there may not be much frequency diversity gain from frequency hopping.

	Sierra Wireless
	We feel this is a low priority item. There is no customer demand for this feature. In practice, it is very difficult efficiently allocate resources when some of the devices are frequency hopping and others are not (i.e. legacy devices). Also, the commercialization of frequency hopping for other technologies (e.g. LTE-M) is very low thus making this a low priority. 

	Sony
	Do not support frequency hopping between NB-IoT carriers. We would rather keep NB-IoT as a simple and low complexity system, suitable for e.g. utility meters. NB-IoT already achieves time diversity through very long transmission times and the additional diversity gains from frequency diversity can be limited.

	Huawei, HiSilicon
	NB-IoT supports multi-carrier operation within a single cell. Existing NB-IoT transmission is always allocated on the same carrier. The potential frequency diversity between different carriers is not exploited. In Rel-17, frequency hopping between NB-IoT carriers is expected to obtain more diversity gain which can save repetition and reduce interference in general.

	Deutsche Telekom
	As SONY. We do not support this .. no clear benefits.

	Novamint
	No clear benefit – not a priority

	Sequans
	We do not support. The added complexity, mostly in testing does not seems to be justified since as Sony commented, diversity is achieved by long transmission time.

	Samsung
	Feasibility might need to be carefully studied, including the potential impact on RAN 3 and RAN 4. This requires hopping between different carriers for same TB.  
In addition, we don’t see market need. 

	ORANGE
	We don’t seen a clear benefit in frequency hopping for NB-IoT.

	ZTE/Sanechips
	We support this. Hopping can brings the frequency diversity gain, which is very important for enhancement coverage UE. 

	MediaTek
	Frequency hopping may only be suitable in markets where several carriers are used for NB-IoT and limited by the frequency diversity gains depending on the use cases.

	GTO
	We do not see a need for frequency hopping in NB-IoT.



2. Coverage level, UE capability or service association to NB-IoT carrier
· Specify support for NB-IoT carriers to be configured at NB-IoT carrier-specific level with parameter(s) that up to Rel-16 are configurable only cell-specifically, e.g. the maximum number of repetitions UL/DL, DRX cycle configurations, etc. [NB-IoT] [RAN2, RAN3]
	Company
	Comments

	ZTE, Sanechips
	Considering that UEs with different capability may have different performance, e.g. if UE output power is different, the WUS support capability may be different etc. We suggest that UE capability can also be associated to NB-IoT carrier.

	Nokia
	We do not see significant benefit for the proposals under this section.

	Ericsson
	We may be fine with this suggested objective if the impacts are isolated to RAN2 and RAN3.

	Sierra Wireless
	We support this feature as it can significantly reduce idle mode power consumption as UE’s would no longer need to monitor the NPDCCH for such long periods but would like to limit the changes to RAN2 and RAN3.

	Huawei, HiSilicon
	Some of the existing RRC IDLE related cell specific parameters would lead all NB-IoT carriers within one cell having the same configuration (e.g. paging etc.) It results in mixed services running on one carrier with the same configuration. In that case, the system efficiency may suffer if those service requirements are diverse. In fact, there are a lot of IoT services running in the network. Different services have different requirements in terms of coverage, latency tolerance, battery life etc. We understand it is important to support changing some procedures from being cell-specific to NB-IoT carrier-specific. With this enhancement, operators can handle different services with different requirements on different NB-IoT carrier in a more efficient way. We are also fine adding UE capability association.

	Novamint
	Benefits need to be clearer. We may support this if it is not prioritized over UE relay which are far more important and a game changer for verticals in term of power consumption.

	MediaTek
	We agree with justification provided by ZTE, Huawei and Sierra wireless. We think coverage level, UE capability or service association to NB-IoT carrier should be prioritized.



2.6	Other performance enhancement
1. Finer-grained channel quality reporting in normal coverage
· Specify channel quality reporting suitable for use when DL repetition transmission is not required. [NB-IoT] [RAN1, RAN2, RAN4] 
	Company
	Comments

	Nokia
	We see some benefits on finer-grained channel quality reporting in normal coverage.

	Ericsson
	We are fine with the suggested objective on finer-grained channel quality reporting in NB-IoT.

	Huawei, HiSilicon
	We support this.


	Deutsche Telekom
	Might provide benefits --- simple approach only !

	Novamint
	Might support but not a priority

	Qualcomm
	This may be needed, especially when higher order modulation is introduced.

	ZTE/Sanechips
	We support this. In Rel-16 NB-IoT, the downlink transmission adopts one modulation mode of QPSK. Since modulation mode and TBS span are limited, CQI feedback may not be necessary. However, if 16QAM is introduced, there will be more modulation and coding schemes in NB-IoT. In this case, the CQI feedback can ensure that the eNB is able to more easily   configure a suitable downlink MCS to improve transmission efficiency. So CQI report should be supported in Rel-17 NB-IoT.

	MediaTek
	DL quality report for connected UE is supported in release 16 based on RAN2 agreement, wherein UE starts to perform DL channel quality measurements upon reception of the MAC CE DL quality report trigger. The granularity of DL quality report was discussed in rel-16 WI. We think this is sufficient and do not see a need for  finer granularity channel quality report. 



2. Transmit power boosting above power class maximum
· Specify requirements for a UE permitted to transmit with power higher than its power class maximum. [LTE-MTC] [RAN4]
	Company
	Comments

	Nokia
	We see some benefits on Transmit power boosting above power class maximum.

	Ericsson
	We are fine with the suggested objective on transmit power boosting for LTE-MTC, although it would probably be good to be a bit more specific about the amount of boosting and in what cases it might apply.

	Sierra Wireless
	We support this as we see benefits. Maximum power boosting should be ~ 3dBm.

	Sony
	We support this for LTE-MTC. The amount of power boosting can be determined by RAN4, considering the power boosting that can be supported by realistic PA architectures. The amount of power boosting would consider ACLR / MPR issues. Based on our studies, our target would be for 3dB power boosting for 2-of-3 sub-PRB transmission. 

	Huawei, HiSilicon
	Our understanding UE is not allowed to transmit higher power than its power class maximum. If it is allowed, this shall also apply for NB-IoT.

	Vodafone
	Kind of agree with Huawei, on which basis is this applicable, and what is the impact on other RF characteristics?

	Telstra
	If this is indeed possible then we support & should also apply to NB-IoT.

	Deutsche Telekom
	There might be potential benefits for some deployment scenarios … but low prio from out point of view.

	Novamint
	Agree with Huawei and Telstra: it should apply for NB-IoT too. However, lower priority for verticals.

	GTO
	The proposal is not entirely clear. To which power classes this would apply and what would be e.g. the difference in requirements between a 20dBm device with 3dB power boosting and a 23dBm design.





Other proposed objectives, based on section 4 discussions, are detailed in the table below: 
	Company
	Comments

	Sony
	Also support the following features:
· Early termination for HD-FDD UEs [LTE-MTC][NB-IoT] [RAN1, RAN2]
· Enhancement to multi-TB scheduling, including early termination in DL and UL [LTE-MTC][NB-IoT] [RAN1, RAN2]
· Specify additional paging opportunities and / or additional search spaces following EDT or PUR transmissions (for application layer responses). [LTE-MTC][NB-IoT] [RAN1, RAN2]



3	Relaying
In RP-192291 it was proposed to develop IoT relaying into a Rel-17 WI or SI objective(s) towards RAN#86. It was also proposed to try to select the type of relay at the same time.
Proposed draft objective:
· Specify support for at least single-hop UL and DL relaying using the Uu interface [NB-IoT][LTE-MTC] [RAN1, RAN2, RAN3].  The solution:
· Shall introduce support for [Layer XXXX] relaying – see below table.
· Shall support legacy UEs connecting via a relay node
· Shall have the primary purposes to extend the reach of deployed networks and to extend the battery life of UEs
· Shall maintain the low-cost principles of NB-IoT and LTE-MTC for the remote UE

Companies are invited to clarify and motivate their preference among the envisaged types of Uu relay in the following table.
	Company
	Preferred type of Uu relay (e.g. L1, L2, L3, something else)
	Motivations and explanations

	ZTE,Sanechips
	L2
	We don’t support L3 and L1 relay. This is because L3 relay will increase relay node cost and complexity; L1 repeater has poor performance since not only signal but also noise are magnified.

	Spreadtrum
	L2/L3
	

	TIM
	L3
	The reason we see in standardizing IoT relays is due to the need to increase radio coverage while reducing the power consumption at the IoT device side. Also considering the need to reduce the standardization effort as well as the impact on legacy IoT devices/networks, we think that a Layer 3 relay solution for IoT could be easily developed (Layer 3 relays are available since Rel-10). Furthermore, from the technical point of view, Layer 3 relays (similarly to Layer 2 ones) are also able to improve the throughput via inter-cell interference & noise elimination and, by incorporating the same functions of a base station, they will require negligible standardization effort while offering functionalities which are not available in other relay types, e.g. ciphering which is important for security/privacy reasons. Of course, we are aware of the Layer3 relays’ drawbacks, especially on the transmission latency (due to delays caused by UP data processing and decode-and-forward operation) but we think that the increase in coverage and other performance metrics achieved via Layer3 relays, along with their ease of standardization, are valuable pros sufficiently motivating to go for them.

	Xiaomi
	Down selection between L2 and L3
	Before the final decision, we propose to carefully evaluate the performance of L2 and L3 relay from the aspects of complexity/cost, latency and the typical deployment of MTC/NB-IoT

	Fraunhofer
	L2/L3
	L1 relaying will be too limited in functionality. L2 or L3 Relaying can enable some kind of aggregator functionality in the relay node and in that way reduce power consumption of the relayed node.
Downselect between L2/L3 relays based on functionality, cost, and power saving requirements. In general, relays can aid to reduce path loss between IoT device and gNB and can thus enhance coverage and reduce power consumption in the IoT device.

	Ericsson
	Existing LTE relaying solution (Rel-10) should be the baseline.
	If work on relays is needed, the focus should be on NW-based relays that provide backwards compatible services over UL and DL relaying using the Uu interface without increasing UE complexity.
3GPP should, if anything, focus on adding support for LTE-MTC and NB-IoT repeaters to the Rel-10 LTE/EPC relays in TS 36.106 and TS 36.143. In that case, a study may be motivated to identify the impact on NW relay specifications TS 36.116/36.117.
Work on sidelink-based relays for IoT should be down-prioritized due to the impact on UE complexity and the lack of backwards compatibility
We currently do not see a need for IoT relaying. Our thoughts on IoT relaying are outlined in RP-181189 which was submitted during the Rel-16 scoping process.

	Verizon
	Neutral
	We are neutral in specific technologies but prefer solutions that can be implemented on the current product platform without further segment the eco system. We feel that to cultivate the current eco system and grow the volume is quite important

	Sierra Wireless
	SL based IoT Relay
	Sierra feels that a sidelink-based relay can be specified which does not increase the RF requirements of LTE-M and NB-IOT UEs (i.e. uses a single half duplex radio) and thus does not impact the H/W costs of the UE. For example, coordinated TDM can be used between Uu and SL interface.

	Sony
	L2 or L3
	There should be a short study phase at the start of the work item before deciding on whether a L2 or L3 relay is supported.
At some stage, 3GPP should consider UE relaying, based on the sidelink. Study work has already been done on this (e.g. feD2D study item).

	Intel
	L2/L3,
SL-based IoT Relay
	Operation of L1 Uu-relays (e.g. repeaters) would be problematic because of noise amplification which may be high in mMTC scenarios with deep coverage.
SL-based UE relaying could be specified to enable mesh networks under eNB’s remote governance.

	Huawei, HiSilicon
	L1, L2
	We would like to see low cost relay nodes which are able to be easily deployed. L1 relay (repeater) could be a candidate. Whether the repeater can select useful signals to amplify is worth studying. L2 relay can also be considered.

	Vodafone
	No SL-based relay. 
Simple solution that does not change end device strongly preferred.
	If we need to change the end device then large parts of the benefits of doing it are lost. If SL relay is applied to FDD bands, then the UE would be receiving on the UL part of the band, so unclear how this does not impact the RF design. Also UE needs to implement reception of NB-IoT channels in UL.

	Lenovo&Motorola Mobility
	L2/L3
	To improve the coverage to eMTC/NB-IOT, we support the relay with L2/L3. We hope to select one with low complexity considering the requirement of NB-IOT/eMTC complexity.

	Deutsche Telekom
	L1 only (repeater)
	As VF: no sidelink relay;
No L2 or L3 relay …
Rationale: there are no use cases beyond non existing / sparse coverage which can be address on premises by simple L1 repeaters.

	Novamint
	L3 UE Relay
	For verticals, if there is only one thing to be done for NB-IoT/LTE-M enhancements in Release 17 it is multi hop UE relays
Multi Hop UE relay feature is a game changer for power consumption and coverage especially for verticals with many devices (utilities, logistics…). It could be seen as Edge Networking as it allows to optimize the routing of the messages towards the network while reducing the power consumption of the overall devices involved and providing coverage for some which would not have without such feature.
Network (Uu) relays are addressing mostly stationary devices and indoor/deep indoor i.e. mostly useful for utilities/metering. However, there is zero acceptance from utilities to have Nw relays which are not going to be installed by them (and for which they will likely be asked to pay for).  It is estimated that NW relays are addressing only 5% of the use cases and verticals expectations.
On the other hand, multi hop UE relays are addressing all types of devices (stationary and non, indoor and outdoor) and are able to address harsh environment such as for the containers use cases while optimizing drastically the power consumption of the devices involved.
Many verticals have strong expectations towards Multi-Hop UE relays which they are already using through proprietary solutions (Utilities, logistics, asset tracking, factories…). The estimation is that UE relays will be beneficial for more than 70% of the massive IoT use cases (use cases with high volumes).
If such feature will be integrated in 3GPP technologies, it will have strong acceptance and will allow 3GPP technologies to take off over other low power technologies.
As outlined in 2.2.1, the verticals would gladly accept a little bit more complexity in the device if the benefits are there and with Multi Hop UE relays the benefits are huge.
It could be interesting to devise a solution that could combined UE/NW relay in order to address all markets and support legacy too. However, if there is a priority between UE and NW relay, UE relay should be considered at first as it addresses a larger market and without it, there is little chance to have 3GPP technologies to take over other LPWAN technologies or even to replace 2G.
On sidelink, we would like to have a sidelink like D2D technology to support multi hops relays but not sidelink per se: a kind of NB-Sidelink which will be used in unlicenced and optimized for IoT use cases and power consumption. We believe it is possible to design such NB-D2D approach on a single half duplex radio.
We propose to rephrase the objective as following:
Specify support for multi-hop UL (and DL) relaying [NB-IoT][LTE-MTC] [RAN1, RAN2, RAN3].  The solution:
- Shall have the primary purposes to extend the reach of deployed networks and to extend the power consumption of UEs (seen as a whole)
 - Shall support all UEs (stationary and not stationary) connecting via multi hop relays 
- Shall support future deployments and eventually legacy UEs
- Shall maintain the low-cost principles of NB-IoT and LTE-MTC for the remote UE
It will start with a feasibility phase to evaluate layers and type of relay to be designed in R-17 as well as to consider the relay selection mechanism ([RAN 2] driven for this part) to optimize the power consumption of the devices involved

	Sequans
	L2/L3 SL based IoT Relay
	When coming to solve coverage holes and power consumption issues, we have a concern coming up from the field that 3GPP technologies are falling short compared to other technologies. Sidelink based relay would be competitive in terms of ease of deployment and minimizing the additional cost

	Samsung
	
	Sidelink relay can be discussed in NR sidelink relay. 

	ORANGE
	L2
	The primary purpose of IoT Relays is to provide a simple and easy-to-deploy solution to extend IoT coverage and/or save UE battery. We believe a UE-based relay will be more flexible and cheaper solution than a Network-based relay becoming part of the newtrok infrastructure.
L2 relaying seems to be a good compromise between functionality and relay / UE complexity.
We also consider that legacy UE need to be able to take benefit of relays without hardware impact (with only a software upgrade), even if such a relaying is limited to uplink only relaying. Finally a significant study work has been done in rel-14 on side-like relaying for LTE-MTC and NB-IoT. We believe the conclusions of this SI should also be considered.

	MediaTek
	L1 (only) repeater
	We agree with Ericsson with focus on NB-IoT repeaters to the Rel-10 LTE/EPC relays

	Philips 
	L2
	Security, privacy and integrity protection are essential for transmitting health data, hence layer-2 based relaying needs to be considered, instead of layer-3 based relaying.  



The concept of IoT relay is widely supported in the responses to the Phase 1 email discussion. Only a few companies gave their views as to work planning between a WI objective directly, a study phase preceding specification work, or a SI which might later convert to a WI. Companies are invited to give their views on this in the following table.
	Company
	Do you think this should be normative work directly, normative work preceded by a study phase, or SI with later discussion about a WI?
	Motivations and explanations

	ZTE,Sanechips
	No Study or WI in Rel-17
	Because of the relative independent scope of this study, also the available TU for the IoT WID, it should be considered together (not separated for NB-IoT and eMTC) and studied in another dedicated SID with its own TU. 

Considering the TU availability for Rel-17 , we suggest to postpone this study.

	TIM
	Normative work directly (if we go for a L3 solution)
	As previously stated, Layer 3 relays are already available in 3GPP since Rel-10. Potential optimizations for improving their applicability in the context of IoT use cases could be specified without any previous SI phase.

	Nokia
	No Study or WI in Rel-17
	Based on the conclusions reached in phase 1, the relay is supposed to be Uu-based and supporting legacy UEs, it is not clear what would be the standards impacts of introducing such relay node. Even if the scope is limited to L2 or L3 only, we see there are many possible variants in terms of architecture that could be envisioned, and hence it should not be standardized without prior study. However, given the fact that there are implementation-based solutions to improve coverage, as well as the expected time constraints for all the areas of interest raised so far for Rel-17, we do not see this topic as having sufficiently high priority to be considered for Rel-17. 

	Fraunhofer
	Normative work directly (preceding small study phase is optional)
	Relaying for NB-IoT-devices addresses coverage aspects in today’s  commercial deployments, i.e. mainly that of CE level 2 UEs. A Uu-based relay is a cost-efficient way to extend the coverage of IoT-networks, especially for in-house deployments. The support of this feature will speed up network rollouts and the commercial success of NB-IoT/LTE-M devices.

	Ericsson
	No Study or WI in Rel-17
	3GPP should, if anything, focus on adding support for LTE-MTC and NB-IoT repeaters to the Rel-10 LTE/EPC relays in TS 36.106 and TS 36.143. In that case, a study may be motivated to identify the impact on NW relay specifications TS 36.116/36.117.

	Verizon
	No Study or WI in Rel-17
	We feel for the current system, a lot of implementation aspects are yet to be optimized (again, not because of standard constraint but because of the lack of volume that drives the need). This includes the coverage aspect. We feel that to cultivate the current eco system and grow the volume is quite important

	Sierra Wireless
	Study then WI in Rel 17
	We can study the feasibility of creating a low cost IoT relay before going to the WI stage. 

	Sony
	Initial study phase of work item, followed by normative work
	An initial study phase that decides between L2 or L3 relay would also lead to some high level decisions on relay operation. The high level decisions from this initial study phase could be carried forward to the normative work.

	Intel
	Normative work preceded by a study phase
	Joint study phase for LTE eMTC and NB-IoT prior to WI phase of the WID in Rel-17 would be beneficial to understand impacts on the specifications.
For SL-based relaying, the results from feD2D SI could be reused.

	Huawei, HiSilicon
	Study
	It can be studied if TUs are available.

	Vodafone
	
	Low priority in terms of TU setting. Before agreeing anything we would need to agree on some principles, as we really do not want a new L1 design for end devices to connect to relays, and preferably no changes to end device at all.

	Lenovo&Motorola Mobility
	Normative work directly
	The  relay in NB-IOT/eMTC could improve the coverage level, we think it could be researched based on L2 or L3, the solution should consider the complexity and power saving of UE.

	Deutsche Telekom
	Only Study in Rel-17 for this aspect (if at all)
	The scenarios claimed might not be true or relevant, hence before rushing into a complex solution, we should study the scenarios and the potential solutions first 

	Novamint
	Initial study phase of work item, followed by normative work
	Study phase should align which layers and which types of relays are meeting the end users’ expectations (i.e. the verticals which will buy the devices) and are addressing the market needs in order for massive Mobile IoT (NB-IoT/LTE-M) to become successful and largely adopted.
Several IoT use cases (logistics and utilities) have been described in TR 22.866 (REFEC) which can be used as a base to provide solution.

	Sequans
	Study then WI in Rel 17
	Agree with SW and Sony.

	Qualcomm
	
	Low priority.

	Samsung
	No Study or WI in Rel-17
	Sidelink relay can be discussed in NR.  

	MediaTek
	L1 (only) repeater
	We agree with Vodafone. We share same views as Ericsson with focus on NB-IoT repeaters to the Rel-10 LTE/EPC relays. We do not foresee significant impact on the specifications for L1 (only) repeaters with only minimum discussions in RAN2 for example w.r.t. configuration of smart repeaters. 

	Philips
	Study first
	A small a study is probably needed to see if and which of the concepts and architecture of ProSe based relaying (currently being worked on in SA2) can be reused for IoT relaying.



4	Phase 1 proposals needing more demonstration of technical merits
4.1	NB-IoT
4.1.1	Scheduling and latency enhancement
None.
1. Additional NPDCCH period offsets and k0 values
	Company
	Demonstration of technical merits

	Ericsson
	Improved scheduling flexibility can improve spectral efficiency by avoiding wasting available subframes. It is important that the control channel (NPDCCH) can be transmitted efficiently and that the data channels (NPDSCH/NPUSCH) can be scheduled at the time when the resources are available. The current timing relationships make it challenging to exploit all available resources in the time domain. We see this as a more effective and preferable spectral efficiency improvement compared to the proposed peak rate enhancements.

	Huawei, HiSilicon
	We should be fine with this.

	Deutsche Telekom
	If companies want this, the needs should be better elaborated. Deutsche Telekom does not see a need currently.

	Novamint
	Not a priority.

	MediaTek
	We agree with Deutch Telecom. We are not clear on why this is needed. 



4.1.2	Peak data rate enhancement
None. 

1. Introduction of  4 HARQ processes  


	Company
	Demonstration of technical merits

	ZTE,Sanechips
	Various application scenarios for  NB-IoT  require higher data rate for the present and future IoT services. Introduction of  4 HARQ processes can reduce UL/DL switching time therefore it  can improve the peak rate up to 26.7% .It can also reduce PDCCH overhead if used together with multiple TB scheduling. This will have similar impact on UE complexity and cost compare with 16 QAM/ wider bandwidth/multiple NB-IoT carriers.

	Volkswagen AG
	Various application scenarios for  NB-IoT  require higher data rate for the present and future IoT services. Introduction of  4 HARQ processes can improve the peak rate. 4 HARQ processes should be optional to not increase the complexity of low-cost devices.

	Sierra Wireless
	We have concerns similar to those expressed for the other proposals to increase data rate in section 2.2. 

	Huawei, HiSilicon
	We in general are positive to NB-IoT peak data enhancement. We should be fine with this in lower priority than those in section 2.2

	Vodafone
	Could be ok for same reasons stated earlier. Maybe in downlink direction especially, but may need more analysis as to the impacts.

	Deutsche Telekom
	If companies want this, the needs should be better elaborated. Deutsche Telekom does not see a need currently.

	Novamint
	Not a priority. 16-QAM is the priority for peak data rate enhancements

	Qualcomm
	The proposals in Section 2.2 should have higher priority than this.

	Samsung
	We have similar concerns as in section 2.2.

	Orange
	We have similar concern than those expressed in section 2.2.

	MediaTek
	4-HARQ process was discussed in Rel-16 WI. There was agreement in RAN1 not to support this feature. The gains were not  significant. The impact on data rates is marginal due to the NB-IoT processing delay for NPDSCH / NPUSCH data processing delay and UL HARQ feedback processing. Reducing processing delay would require more capable DSP which would have significant impact on baseband cost in device. We do not see a need to support 4-HARQ processes.   

	GTO
	We have similar concerns as in section 2.2.



4.1.3	Interference and load management
1. Prevent NPRACH coverage level ramping in high NRSRP
	Company
	Demonstration of technical merits

	Ericsson
	Transmissions that use large numbers of repetitions for coverage enhancements can cause excessive resource usage and inter-cell interference if they use the wrong power or repetition levels. Transmissions with the wrong power level or wrong repetition level may also cause unnecessary UE power consumption. The NPRACH CE level determination is sensitive to NRSRP measurement errors as well as load and interference variations in DL and UL. If the MAC random access procedure is adjusted to prevent NPRACH CE level ramping for UEs that experience high NRSRP, the NPRACH CE level ramping can be configured more aggressively than today.

	Spreadtrum
	In our view, interference and resource overhead for NPRACH can be reduced by preventing NPRACH coverage level ramping in high NRSRP.



2. DL power allocation for NPDCCH, NPDSCH
	Company
	Demonstration of technical merits

	Huawei, HiSilicon
	Flexible power offset between NRS and NPDSCH should be supported for higher modulation than QPSK. Additionally, DL power allocation is beneficial for interference mitigation in general.

	ZTE,Sanechips
	DL closed-loop power control is beneficial to support higher modulation order and wider bandwidth/multiple NB-IoT carriers.

	MediaTek
	We do not see a need for DL closed-loop power control. 



3. Introduce PHR in connected mode
	Company
	Demonstration of technical merits

	Ericsson
	This is a good complement to “Introduce Transmit Power Control command in DCI”. Uplink link adaptation and power control can be greatly assisted by a power headroom report in connected mode. This will help uplink spectral efficiency and power consumption.


	ZTE,Sanechips
	 Based on current NB-IoT specification, UE can only send Power Headroom level over DPR in Msg3 together with a CCCH SDU. The PHR may be out of date when the UE is assigned to another carrier by Msg4 or RRC reconfiguration. And if 16QAM and/or power control improvement is introduced in Rel-17, more accurate PHR value will be needed. Furthermore, considering that the radio condition or even the CEL may be changed for the UE in RRC_CONNECTED state, it  may happen that the reported PHR information in Msg3 is out of date for new data scheduling. 
And in rel-16, DL Channel quality in RRC Connected mode is also supported for better scheduling in RRC Connected mode.
Therefore, the Power Headroom level update should also be supported in RRC Connected mode.


	Huawei, HiSilicon
	We should be fine with this.

	Vodafone
	Should consider along with power control signalling proposal, to see the whole picture in the end – in terms of gains for L1 TPC if you have this already in place.

	Novamint
	Not a priority. Benefits are so low compared to UE relays. Will change nothing for verticals.

	MediaTek
	As mentioned for Transmit Power Control in DCI, PHR in Msg 3 during initial cell access in legacy device is sufficient. 



4. Cross-carrier scheduling
	Company
	Demonstration of technical merits

	Ericsson
	Cross-carrier scheduling would help to quickly balance load between carriers and may be more straightforward than some other proposed non-anchor carrier enhancements such as frequency hopping. It can also provide some frequency diversity if the initial HARQ transmission and any HARQ retransmissions are scheduled to be transmitted on different carriers. The cross-carrier scheduling feature could be combined with dynamic (de)activation of non-anchor carriers in order to enable eNB to respond quickly to varying load conditions.

	Spreadtrum
	Cross-carrier scheduling is benefit for balance load between carriers, which can alleviate the issue of NPDSCH/NPUSCH blocking the DL/UL channel, especially for large number of transmission repetitions. MAC CE (de)activation of non-anchor carriers is baseline.

	Xiaomi
	Agree with Ericsson and Spreadtrum. We also see the benefit of balancing load among different carriers in more dynamic way

	Fraunhofer
	Agree with Ericsson

	Intel
	Support Ericsson

	Huawei, HiSilicon
	We share the view this is beneficial for load balance between carriers more quickly. We think this feature can be supported together with frequency hopping between carriers in section 2.5

	Deutsche Telekom
	If companies want this, the needs should be better elaborated. Deutsche Telekom does not see a need currently.

	Novamint
	May be better than frequency hoping but not a priority for verticals’ perspectives

	ZTE/Sanechips
	We support this. This is required for load balancing and interference coordination.

	MediaTek
	In legacy NB-IoT, the network can already use the anchor carrier and non-anchor carrier for load balancing. The gains of cross-carrier scheduling are not clear. We think the scenarios for cross-carrier scheduling could be limited depending on number of carriers deployed. We would like to avoid un-necessary impact on measurements and signaling. We have some concern that implementation impact could be significant to introduce this feature.



4.1.4	Power consumption reduction
1. Relaxed paging monitoring
	Company
	Demonstration of technical merits

	Qualcomm
	Current requirements for NPDCCH/NPDSCH for paging are 1% BLER. In many cases, the performance is limited by the lack of diversity in the system, so there is actually a very big difference in number of repetitions between 1% and 10% BLER. According to our evaluations the difference between 10% and 1% BLER can be between 6 and 9 dB, depending on the configuration. For example, 10% BLER for NPDCCH can be achieved by 16repetitions, but 1% BLER needs 128 repetitions. This creates a big power consumption increase at the UE, since it always has to monitor for 128 repetitions for that SNR level.

In order to get the same delay performance with increased power savings, the following technique can be used:
- For a given DRX cycle with 1% miss -> Halve the DRX cycle, move to 10% BLER (final BLER performance is the same, since two consecutive DRX cycles are seconds away and, therefore, have uncorrelated fading)

The impact of this proposal is:
- Define SIB signalling to allow for relaxed BLER for paging.


	Sierra Wireless
	Support this. Can be used in LTE-M as well. 

	Novamint
	So little gain which will make no difference for verticals. Not a priority.
Priority for power consumption is UE relay

	MediaTek
	The battery consumption in NB-IoT has already been enhanced with rel-15 and rel-16 features. We do not see relaxed paging monitoring as a priority.

	GTO
	Support this. Can be used in LTE-M as well.



2. Additional NRS, at least for in-band operation mode
	Company
	Demonstration of technical merits

	Huawei, HiSilicon
	We could be fine with it in case non-anchor carrier with configurable NRS pattern is supported. NRS was designed using a concept similar to LTE CRS. Assuming in the future that eMBB services are re-farmed to NR, new configurable NRS pattern on non-anchor carrier would lead to better resource sharing with NR. Also, the configuration flexibility would allow to either reduce overhead and network power consumption when traffic is low, or improve channel estimation for the UE in low SNR regimes.

	Spreadtrum
	In-band operation mode, the issue of coexistence of NB-IoT with NR should be further studied, e.g., resource sharing.

	Novamint
	Not a priority

	MediaTek
	We have preference to keep NRS density as low as can be on non-anchor carriers. Rel-16 specified additional NRN patterns for paging. In low SNR, NRS over many repetitions can used for channel estimation algorithm in receiver  



3. Early UL termination for HD-FDD
	Company
	Demonstration of technical merits

	ZTE,Sanechips
	For an NB-IoT UE in deep coverage with large number of NPUSCH repetitions, the UE can utilize partial time units within uplink gaps to monitor the signal for early UL termination. In this case, additional UL to DL switch is not needed and early UL termination is beneficial for power saving of the HD-FDD UEs.

	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Spreadtrum
	Early UL termination is benefit for UE power saving and alleviating the issue of NPUSCH blocking the UL channel, especially for large number of transmission repetitions.

	Sony
	Agree with the view expressed by ZTE. Also, this is also applicable to LTE-M.

	Xiaomi
	Agree with ZTE

	Sierra Wireless
	Agree with Sony. Also, this is also applicable to LTE-M.

	Novamint
	See answer above for point 1

	Sequans
	The main point of this enhancement is to minimize scheduling overhead and transmission power for UEs who are in deep coverage. In case a UE is in deep coverage and need to transmit the eNB may choose to either:
1. Allocate enough repetition to make sure the eNB successfully decodes the transmission.
1. Down-allocate repetition, and use HARQ to retransmit the message several times until decoding is accomplished.
For the first method, the gain from early termination of transmission is clear. For the second method, the gain will be from reduced scheduling overhead (and UE decoding of M/NPDCCH).


	ORANGE
	We agree with ZTE, Xiaomi, Sierra and Sony. We also share the opinion that is could also be applicable to LTE-M.

	MediaTek
	We are not clear on the benefits of UL termination for HD-FDD and have concern on the impact on specifications. 

	GTO
	We agree with ZTE, Xiaomi, Sierra, Sony and Orange. Should also be applicable to LTE-M.



4. Power consumption reduction for Positioning
	Company
	Demonstration of technical merits

	Volkswagen AG
	Many NB-IoT applications include positioning and will benefit from specific enhanced power savings. This topic should be at least part of a study.

	Huawei, HiSilicon
	We should be fine with this.

	Deutsche Telekom
	We clearly support this 

	Novamint
	We support this however it is less important than multi hop UE Relays

	ZTe/Sanechips
	We support this. Current procedure costs higher UE power consumption. And the positioning delay is very long .Since positioning is necessary for many IoT applications, such as logistics, Smart city, smart farming,  it should be improved.  

	MediaTek
	We are not clear on the mechanisms and need for  power consumption reduction for positioning.

	Philips
	Positioning of IoT devices is important for many use cases, such as asset tracking. It is important that this can be done as accurate as possible with as little power as possible. Hence we support this feature.



4.1.5	Mobility enhancement
1. Reduced reading of neighbor cells’ SI
	Company
	Demonstration of technical merits

	Huawei, HiSilicon
	Should find ways to reduce SI reading time, for both power saving and cell selection/reselection improvement. In particular this could further reduce the latency for the problem described in point 3 (RLF recovery time improvement).

	Lenovo&Motorola Mobility
	We are positive to reduce the reading of neighbour cell’s SI from the view of UE power saving.

	MediaTek
	We do not see reduced reading of neighbor cells’ SI as a priority.



2. For inter-RAT mobility NB-IoT to/from NR, see Section 4.2.4.
3. Improved RLF based cell change
	Company
	Demonstration of technical merits

	Huawei, HiSilicon
	In existing 2G networks >50% of M2M service is in mobile
cases (e.g. vehicle tracking in 29%). We test NB-IoT vehicle tracking equipment in real networks, and radio transmission failure is more frequent than with
GPRS, since (RLF based) cell change latency is much higher.
We see an urgent demand to improve mobile M2M service in NB-IoT, to enlarge the market besides LPWA, speed up replacing 2G network while ensuring the service experience migrating from GPRS is maintained.
To achieve this we suggest to include an objective in the WID for improvement of RLF based cell change – to enhance the measurement trigger and RLF procedure in order to speed up the cell change in RRC_CONNECTED mode. 

	Fraunhofer
	We do not see this as urgent as HW does..

	Volkswagen AG
	Like above stated by HW the mobility use cases are only very basically supported by the current NB-IoT. Enhancements in mobility are welcomed, whether this cell changes are on RLF or other triggers based.

	Sierra Wireless
	Agree with Fraunhofer

	Lenovo&Motorola Mobility
	We support the enhancement of UE mobility, to make UE move from one cell to another cell more efficiently.

	Deutsche Telekom
	Study ok, but no complexity for NB-IoT … remember the use cases for NB-IoT .. it is not full (network controlled) mobility !

	Novamint
	This is desired but less less priority than UE relays

	ZTE/Sanechips
	We support this. This is beneficial for UE power consumption reduction and service continuity.

	MediaTek
	We agree with Huawei and Deutche Telekom. We think it is fine to enhance the measurement trigger and RLF procedure in order to speed up the cell change in RRC_CONNECTED mode.



4.1.6	Working with NR/5GC
1. UE switching between NB-IoT and NR procedures
NOTE: A few companies requested clarification of the technical nature of the proposal.
	Company
	Clarification of proposal, and demonstration of technical merits

	Huawei, HiSilicon
	Should be considered as part of 4.2.4 

	TIM
	See 4.2.4

	Volkswagen AG
	A possible use case are multi-mode UEs in idle mode camping on LPWA cell to reduce power consumption or to maintain coverage when entering into poor coverage, e.g. a basement. Such UE may connect to gNB in other scenarios. 

	Deutsche Telekom
	Deutsche Telekom does not see a need currently.

	Novamint 
	Not a priority


2. Support of multicast in 5GC
	Company
	Clarification of proposal, and demonstration of technical merits

	Qualcomm
	This functionality was introduced in Rel-14 for EPC, there is ongoing work in SA2 to introduce this feature in 5GC  Propagate to RAN in Rel-17 to align with SA2 functionality.

	Dish Network
	This should be part of Rel-17 WID

	Fraunhofer
	Support of multicast in 5GC should be part of the Rel-17 WID

	Volkswagen AG
	This should be part of the Rel-17 WID. It’s only natural that also 5GC supports this feature.

	Vodafone
	Should wait to see what SA2 say. Doesn’t seem the highest priority in general.

	Deutsche Telekom
	Deutsche Telekom does not see a need currently.

	Novamint
	Multicast is not even used by verticals for EPC. Before even to consider multicast for 5GC we should consider real usage of multicast for EPC. So not a priority 



4.1.7	Others
1. NB-IoT within smartphones
	Company
	Demonstration of technical merits

	Huawei, HiSilicon
	We understand this bullet is one use case of section 4.2.4

	Spreadtrum
	We support this use case

	Xiaomi
	It seems the motivation for this item is still unclear

	Fraunhofer
	We support this feature and see a benefit for various use cases, e.g. pseudo-sleep states.

	Sierra Wireless
	We don’t see the motivation for this item.

	Vodafone
	We thought this was already possible with existing 3GPP specs. More clarification needed.

	Deutsche Telekom
	Deutsche Telekom does not see a need currently.

	Novamint
	There is no market demand for such use case. Who is going to use such feature in a smartphone

	ORANGE
	We do not see any need for NB-IoT support by Smatphones.

	MediaTek
	This can be up to device implementation.

	Philips
	Important for wearable NB-IoT devices to be able to connect to smartphone, e.g. for gathering data or to use it as relay. In conjunction with 0dBm mode it can improve battery life.

	GTO
	We don’t see the need for the time being.



2. Enhancements to asynchronous shared PUR (pre-configured uplink resources)
NOTE: It was observed that the Rel-16 WI needs to progress further. Companies are encouraged to provide their views by November 22.
	Company
	Demonstration of technical merits

	Samsung
	We don’t see the need based on the latest agreement in Rel-16



3. Support of private networks
	Company
	Demonstration of technical merits

	Qualcomm
	There is an ongoing work in SA/RAN to connect NR to non-public networks (NPN). The mMTC part of 5G is based on eMTC/NB-IoT, so we think there would be beneficial to support these types of devices for various aspects of e.g. factory automation (low cost sensors). Without this inclusion, entities deploying NPN may need to resort to higher cost devices to perform the task of basic sensors.

The changes required for this are restricted to RAN2/RAN3, including:
- Support for NID signalling in RRC (unicast and SIB) and NG-AP for SNPN support
- Support for CAG in SIB and NG-AP for PNI-NPN support.

As an example, the running CR for NR NPN is in R2-1915388, similar changes should be applied to eMTC/NB-IoT.

	Dish Network
	Support of private networks for NB-IoT should be sufficiently covered in Rel-17

	TIM
	It is of interest to have this supported in Rel-17. As stated by Qualcomm, mMTC in 5G is based on eMTC/NB-IoT which are LTE-based technologies. The actual support should be determined by considering the current status of the NPN specification work – which is currently focused on NR (LTE/5GC has not been threated so far) – as well as the outcome of the Rel-16 WI for connecting eMTC/NB-IoT to the 5GC.

	Xiaomi
	It seems a quite interesting topic. We think this can be considered to extend the usage scope of the NB-IoT and broaden the market. 

	Fraunhofer
	Agree with Qualcomm and Dish

	Sierra Wireless
	Agree with Qualcomm

	Vodafone
	Should probably be covered, and probably quite straightforward.

	Lenovo&Motorola Mobility
	Agree with Qualcomm.

	Deutsche Telekom
	Deutsche Telekom supported this already from the beginning. For NB-IoT connected to the 5GC the NPN concept should be applied from the principle (but please take complexity into account).

	Novamint
	Support though not the highest priority but seems to be straight forward.

	Philips
	Agree with Qualcomm.

	GTO
	Agree with Qualcomm.



4.2	LTE-MTC
4.2.1	Scheduling and latency enhancement
None.
1. Additional MPDCCH period offsets
	Company
	Demonstration of technical merits

	Ericsson
	Improved scheduling flexibility can improve spectral efficiency by avoiding wasting available subframes. It is important that the control channel (MPDCCH) can be transmitted efficiently and that the data channels (PDSCH/PUSCH) can be scheduled at the time when the resources are available. The current timing relationships make it challenging to exploit all available resources in the time domain.

	ZTE,Sanechips
	For unicast, the offset is not supported in previous version. Therefore, it is beneficial to improve the scheduling flexibility.


	Spreadtrum
	To improve scheduling flexibility, additional MPDCCH period offsets and dynamic or semi-static scheduling delay should be considered.

	Deutsche Telekom
	No need for further work on this aspect in Rel-17

	Novamint
	Not priority

	ORANGE
	We support more scheduling flexibility



2. SI change notification and acquisition in connected mode
	Company
	Demonstration of technical merits

	ZTE,Sanechips
	It is beneficial to improve   efficiency for SI reception (including ETWS etc) of  UE in RRC_connected state and it can reduce UE power consumption.


	ORANGE
	We agree with ZTE on the potential benefit for UE power consumption



3. Further enhancement of Multiple-TB scheduling
	Company
	Demonstration of technical merits

	ZTE,Sanechips
	Some scenarios for this enhancement will be not supported in R16 due to TU constraint, e.g. 10 HARQ processes. So further enhancement can be continued in Rel-17.


	Spreadtrum
	The timing relationship of Multiple-TB scheduling can be enhanced (dynamic or semi-static), if additional MPDCCH period offsets and/or scheduling delay (dynamic or semi-static) are introduced.

	Sony
	Agree with ZTE / Sanechips. Aspects that were not included in Rel-16 due to limited TU can be considered for Rel-17.

	Xiaomi
	Due to the time limitation, R16 only discuss the topics essential to the multi-TB scheduling eo ensure this topic is complete. Some further optionation can be continued in R17, for example, how to support the features defined in previous feature (e.g., early termination) can be further discussed

	Huawei, HiSilicon
	We share the view with Spreadtrum for both LTE-M and NB-IoT.

	Novamint
	Not priority

	ORANGE
	We agree that the work in Rel-16 has had to focus on some scenarios due to the lack of meeting time, so we consider that further enhancements can be considered in Rel-17.



4.2.2	Interference and load management
None.
1. Prevent PRACH coverage level ramping in high RSRP
	Company
	Demonstration of technical merits

	Ericsson
	Transmissions that use large numbers of repetitions for coverage enhancements can cause excessive resource usage and inter-cell interference if they use the wrong power or repetition levels. Transmissions with the wrong power level or wrong repetition level may also cause unnecessary UE power consumption. The PRACH CE level determination is sensitive to RSRP measurement errors as well as load and interference variations in DL and UL. If the MAC random access procedure is adjusted to prevent PRACH CE level ramping for UEs that experience high RSRP, the PRACH CE level ramping can be configured more aggressively than today.

	Spreadtrum
	In our view, interference and resource overhead for NPRACH can be reduced by preventing NPRACH coverage level ramping in high NRSRP.

	Deutsche Telekom
	We support this.

	Novamint 
	We may support this but lower priority than UE relaying



4.2.3	Power consumption reduction
1. Power consumption reduction for positioning
	Company
	Demonstration of technical merits

	ZTE,Sanechips
	Based on the current specification, eMTC positioning can only be performed in idle mode. E.g. when positioning is configured for a UE in RRC connected state, it will enter into idle mode to perform the positioning measurement and then establish an RRC connection to report the positioning results. This procedure costs higher UE power consumption. And the positioning delay is very long with this procedure.Positioning is necessary for many IoT applications, such as logistics, Smart city,Smart farming. Therefore it should be improved.  

	Sony
	We are not clear what the proposal is for “power consumption reduction for positioning”. The text above from ZTE suggests that there is a problem with performing positioning in idle mode. Is the proposal to perform positioning in connected mode instead, or is the proposal to improve positioning performance in idle mode?

	Volkswagen AG
	Many MTC applications require positioning and will benefit from enhanced power savings.

	Novamint
	Needed but less priority than UE relaying

	ORANGE
	Positioning is a key feature for IoT services and reducing its power consumption cost is clearly beneficial.

	Philips
	Positioning of IoT devices is important for many use cases, such as asset tracking. It is important that this can be done as accurate as possible with as little power as possible. Hence we support this feature.


2. Neighbor cell assisted search
	Company
	Demonstration of technical merits

	Qualcomm
	In low SNR conditions, the UE power consumption is limited, in some cases, by the cell search delay. We see substantial benefits in UE power consumption if the UE monitors only for a subset of the possible cells and timing hypotheses – this should be feasible in a synchronized network environment, where the neighbour relations are known, by e.g. broadcasting the subset of the cells the UE has to search.

Based on our evaluations, the reduced hypotheses provide up to 6dB gain in detection performance (for 90% detection probability):

	Scenario
	Baseline
	Assisted

	2 cell
	-7.3dB
	-12.6dB

	4 cell
	-4.8dB
	-10.5dB




The impact of this proposal is simply to include in SIB an indication of the subset of PCI/timing hypotheses the UE has to search.

	Sierra Wireless
	Agree with Qualcomm that this can provide significant power savings.

	
	


3. Additional reference signals (CRS) for low SNR
	Company
	Demonstration of technical merits

	Qualcomm
	LTE-MTC uses the same reference signals as Rel-8 LTE, which were designed to operate at much higher SNR levels. We observe that, in many cases, the optimum RS density would be much denser than the currently defined one, especially for a large number of repetitions.

The specification impact of this proposal is:
- Define the presence of additional CRS Res associated with a given PDSCH transmission (UEs that are not receiving the PDSCH are not aware of this presence)
- Define corresponding configuration/capabilities.

The observed gains in CE mode B are up to 3dB, which will reduce the UE power consumption by roughly 50% for the same target BLER:

	PDSCH Repetition
	SNR gain

	16
	0.57

	32
	1.09

	64
	2.09

	128
	2.54

	256
	2.80

	512
	2.91


The same results are shown below in link level curves (the loss in PDSCH code rate has been taken into account):

[image: ]

	Samsung
	High density RS had been studied in Rel-12. And RAN 1 conclude not to do it for reason. 
Additional RS will introduce UE complexity. 
We don’t see the need. 



3. Very low UE power class, e.g. 0 dBm
	Company
	Demonstration of technical merits

	Ericsson
	If lower UE power classes will be considered for NB-IoT then we want them to be considered also for LTE-MTC. Some UE platforms/devices can be expected to support both NB-IoT and LTE-MTC, and the two technologies already share the same UE power classes (14, 20, 23 dBm).  Many LTE-MTC use cases could make use of a lower UE power class. However, for both NB-IoT and LTE-MTC, the maximum transmission power of the new UE power class(es) need careful consideration, as do the potential new mechanisms (access control, etc.) for managing the new UE power class(es).

	Sony
	Agree with Ericsson:
iii. Some platforms are common to LTE-M and NB-IoT
iv. Many LTE-M use cases could make use of lower UE power class, including wearables
We see lower UE power classes as being a method of increasing battery lifetime rather than necessarily reducing UE power consumption. Lower transmit power leads to less peak current from the battery, which leads to a longer battery lifetimes.

	Fraunhofer
	Agree with Sony. In addition, if relaying is considered in Rel-17, a lower UE power class can further extend battery lifetime.

	Verizon
	Agree with all above.

	Deutsche Telekom
	We currently do not see any use case of this. Especially the usage of such devices in a “non 0dBm optimized environment” might have significant side effects (like increased number of repetitions).

	Novamint
	Need to be evaluated – not sure it is needed for LTE-M

	Samsung
	To achieve a certain coverage, more repetitions are needed. We don’t think this solution will reduce power consumption but increase the power consumption instead.  

	ORANGE
	For the reason already explained in section 2.4.2 we consider 14 dBm power class is sufficiently low and the drawbacks (uplink coverage reduction, spectral effiency decrease) of a further reduction in UE power class exceeds by far the potential benefits.

	Philips
	Similarly as for NB-IoT, low power classes are very important for wearable health devices, which typically have a very small battery and small form factor. In particular peak power is an issue for those types of devices. So we would support a 0dBm power class or any other power class between 0 and 14dBm.


3. Relaxed paging monitoring
	Company
	Demonstration of technical merits

	Sierra Wireless
	Support this as it can significantly reduce power.  See Qualcomm’s response in section 4.1 for NB-IOT.




	Qualcomm
	Also applicable for eMTC, support this.

	GTO
	Support this.




[bookmark: _Ref22912751]4.2.4	Mobility enhancement
1. Inter-RAT mobility LTE-MTC and NB-IoT to/from NR
	Company
	Demonstration of technical merits

	Huawei, HiSilicon
	We think it is natural to support inter-RAT mobility between NB-IoT/LTE-M and NR in Rel-17. NB-IoT already supports cell selection assistance for LTE/LTE-M/GSM in Rel-16 and this should be extended to cover NR cell selection for multi-mode terminals. LTE-M also supports inter-RAT cell reselection to NR in Rel-15 due to re-use of LTE system information.

Further, in Rel-17 NR will not address LPWA. Inter-RAT mobility between LPWA and non-LPWA for a multi-mode UE can allow support for various use cases within a single device. We understand a possible use case is a multi-mode UE in idle mode camping on LPWA cell to save power consumption or to maintain coverage when entering into poor coverage, e.g. a basement. With pre-acquisition knowledge (e.g. preconfigured or stored SI) such UE can switch quickly to NR and vice versa. This could be happen due to different services for a UE located at an area where both LPWA cell and non-LPWA cell have coverage.

	TIM
	We don’t see use cases for specifying inter-RAT mobility between NB-IoT (we assume connected to the 5GC) and NR. However, especially for those use cases requiring mobility, it could be of interest to enable such kind of feature involving eMTC (we assume eMTC connected to 5GC only) and NR

	Volkswagen AG
	A possible use case are multi-mode UEs in idle mode camping on LPWA cell to reduce power consumption or to maintain coverage when entering into poor coverage, e.g. a basement. Such UE may connect to gNB in other scenarios. 

	Deutsche Telekom
	No need for further improvements currently, especially not inter-RAT.

	ORANGE
	We see several use cases requiring mobility between LTE-M and NR or at least between LTE-M and NR-Light. 
We consider that such a multimode UE could operate as a LTE-M UE to save power while addressing limited / non critical traffic and seamlessly switch to NR-Light (or NR) when a temporary traffic increase occurs.

	Novamint
	If verticals continue to be forced by the industry to have multi mode UEs, it may be needed but then all the discussions and positions about maintaining low complexity on the UE do not make any sense anymore.



4.2.5	Working with NR/5GC
1. Support of multicast in 5GC
	Company
	Clarification of proposal, and demonstration of technical merits

	Qualcomm
	This functionality was introduced in Rel-14 for EPC, there is ongoing work in SA2 to introduce this feature in 5GC  Propagate to RAN in Rel-17 to align with SA2 functionality.

	Fraunhofer
	Support of multicast in 5GC should be part of Rel-17 WID

	Deutsche Telekom
	We are not negative on this aspect.


None.
	2. Efficient coexistence with NR 
	Company
	Clarification of proposal, and demonstration of technical merits

	Spreadtrum
	Coexistence of LTE-MTC and NR (eMBB/URLLC) should be considered, e.g. more flexible resource sharing between LTE-MTC and NR eMBB/URLLC service.

	Huawei, HiSilicon
	It is unclear to us. We think the resource reservation for coexistence with NR has been done in Rel-16.

	Deutsche Telekom
	Also unclear to us, what more is needed …

	Samsung
	This had been done in Rel-16 LTE.
If further enhancement of coexistence, it can be considered in NR side other than LTE side. E.g., RE level reservation in NR for NB-IoT NRS. 

	ORANGE
	We agree with Spreadtrum that more flexibility / dynamicity for resource sharing between LTE-M and NR should be considered.



4.2.6	Others
1. Enhancements to asynchronous shared PUR (pre-configured uplink resources)
NOTE: It was observed that the Rel-16 WI needs to progress further. Companies are requested to provide their views by November 22.
	Company
	Demonstration of technical merits

	Concerns from ZTE,Sanechips
	For asynchronous shared PUR: Use case and Receiver performance issues need further study. Overall performance gain need to be studied/ evaluated before any commitment.  It is expected this will have large impacts on specification/implementation.


	Lenovo&Motorola Mobility
	We are positive to asynchronous shared PUR, which is helpful to NB-IOT/eMTC scenario, where massive UE may report the UL data in a fixed period.



2. Application layer response enhancement

	Company
	Demonstration of technical merits

	Sony
	In previous releases, a UE can efficiently send data to the RAN network via features like EDT or PUR. However once data has been transmitted to the network, there may be a relatively long application-layer response time in the cloud, which may potentially be known to the network and UE.  When paging cycles or DRX cycles are long, the application response can be severely delayed. Hence we think it is necessary to better support application layer responses, e.g. by adding one or more additional paging opportunities for the network after an application layer message or by adding additional search space windows. 

It seems like Rel-16 will not support enhancements for application layer response as part of PUR in Rel-16 (where it had been proposed to have a search space separated from PUR by a gap to facilitate application layer responses). We think this feature needs to be supported in Rel-17.




3. Enhancements to PUR
	Company
	Demonstration of technical merits

	Fraunhofer
	Due to limited time, the group has decided to not work on CBS PUR in Rel-16.

For Rel-17 there is a chance to introduce contention-based PUR as a method to efficiently transmit non-critical and delay-tolerant data with less signalling to further reduce power consumption for very low data transmitting devices.

	Sierra Wireless
	Consider support for larger messages (i.e. more than one transport block) possibly re-using the multi-transport block grant feature in Rel 16. 

Consider support for CBS (contention based shared) PUR and higher than 2 user CFS (contention free shared) PUR.


	Huawei, HiSilicon
	We should be fine with Sierra Wireless proposal in terms of higher than 2 user CFS PUR for both LTE-M and NB-IoT.

	Lenovo&Motorola Mobility
	We are fine to enhance the PUR to contention-based one. It could be applied in the non-critical and delay-tolerant data with less signalling as mentioned by Fraunhofer.

	Novamint
	A method to efficiently transmit non-critical and delay-tolerant data while reducing considerably power consumption is to aggregate at the UE level or at the UE relay level when relaying traffic for other UEs.
In both cases, it is more important then to allow message size higher than 1.600 bytes for NB-IoT.
For the relay use case and delay tolerant data, the relay can store the messages received by other UEs and aggregate with its own message when it has to send its message.
Some logistics use cases are requiring for example 2.500 bytes to be sent in one message.

	Qualcomm
	If there is consensus to introduce enhancements to CFS PUR, it should be done directly in plenary given the strong resistance from multiple companies.

	Samsung
	We don’t see the need based on latest agreement in Rel-16

	ORANGE
	We agree with Fraunhofer: work on PUR during rel-16 focused on dedicated PUR that provides an efficient solution to address periodic traffic. However, to be able to provide the same efficiency to non-periodic or non-predictable traffic, CBS PUR needs to be addressed in Rel-17.

	ZTE,Sanechips
	We have concern for this. Firstly there is no need to introduce CBS PUR. Also for CFS PUR the specification in Rel-16 is enough.

	Philips
	Agree with Lenovo&MM, and Novamint.
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