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1. Introduction
There are two revisions proposed to the NB_IOTenh4_LTE_eMTC6 WID (latest approved version in RP-193264):
· RP-201064 from the rapporteur, containing formal updates to the WID, which are assumed to be uncontroversial.
· RP-201233 proposing to introduce a capability for a maximum downlink TBS of 1736 bits in CE mode A.
In thread [R17_NBIOT_eMTC], RAN is requested to fine-tune the WID if necessary, and produce a revised WID if needed.

In the first phase, in order to see if fine-tuning the WID is necessary, in the tables in Annex A the use cases and main motivations stated in RP-201233 were extracted to ask companies to indicate the data rate they consider necessary to enable it, and whether such a use case is supported by the specified Cat. M1 or M2 UEs. This question was posed on the basis of Rel-17 to account for the already-agreed enhancement to 14-HARQ process operation for Cat. M1. 
This document is an intermediate summary of the discussion up to 11.59 UTC on Tuesday 30 June, 2020.

2. Companies’ views

2.1 Use case necessity
Companies take different reference UEs for their replies to Cat. M1:

· HD-FDD Cat M1

· FD-FDD Cat M1

It appears that FD-FDD Cat. M1 can support the stated data rate ranges with what was standardized in Rel-13, i.e. 1000 bits TBS = 1 Mbps.
One company stated that wearables were already targeted in previous releases, and the other given motivations have already been addressed.
For replies to Cat. M2, the answers of “no”(*) are based on statements that M2 has not been commercialized for UEs or networks. It is clear that the maximum rates provided in specifications are more than sufficient.
Observation 1: Of the use cases stated in RP-201233:

· Watches/wearables, and small-format video are viewed as not supported by HD-FDD Cat. M1 UEs up to Rel-17 by most companies.
· High data rate music is viewed as partially supported by Cat. M1 UEs up to Rel-17 by most companies.
· Firmware download, and point-of-sale transactions are viewed as already supported by Cat. M1 UEs by most companies.
Observation 2: Cat. M2 UEs, from a specification point-of-view could support the stated data-rate ranges, but are not regarded as commercially available for UEs or networks by most companies.
Conclusion 1: The two relevant use cases to consider regarding necessity of a WID revision are watches/wearables, and small-format video, when delivered by a HD-FDD (half-duplex FDD) Cat. M1 UE.
Summary of inputs to Q1
	Use case from RP-201233
	Required data rate
	Can be served by Cat. M1 UEs in Rel-17?
	Can be served by Cat M2 UEs in Rel-17?

	Watches and wearables
	1 Mbps peak rate
	No: Telstra, Sierra Wireless, Ericsson, Sony, Thales
Partially: Nordic Semiconductor
Yes: Huawei, HiSilicon
	No (*): Telstra, Sierra Wireless, Ericsson, Sony, Thales.
Yes: Huawei, HiSilicon, Nordic Semiconductor


	High data-rate music
	1 Mbps peak rate
	No: Thales.
Partially: Telstra, Sierra Wireless, Ericsson, Sony, Nordic Semiconductor
Yes: Huawei, HiSilicon
	No (*): Telstra, Sierra Wireless, Ericsson, Sony, Thales.

Yes: Huawei, HiSilicon, Nordic Semiconductor


	Small-format video
	1 Mbps peak rate
	No: Telstra, Sierra Wireless, Ericsson, Thales
Partially: Sony
Yes: Huawei, HiSilicon, Nordic Semiconductor
	No (*): Telstra, Sierra Wireless, Ericsson, Sony, Thales.

Yes: Huawei, HiSilicon, Nordic Semiconductor


	Firmware download
	200 – 250 kbps
	No: Telstra
Partially: -- 
Yes: Sierra Wireless, Ericsson, Sony, Thales, Huawei, HiSilicon, Nordic Semiconductor
	No (*): Telstra, Sierra Wireless, Ericsson, Sony, Thales.

Yes: Huawei, HiSilicon, Nordic Semiconductor


	Point-of-sale transactions
	100 – 150 kbps
	No: --

Partially: --

Yes: Telstra, Sierra Wireless, Ericsson, Sony, Thales, Huawei, HiSilicon, Nordic Semiconductor
	No (*): Telstra, Sierra Wireless, Ericsson, Sony, Thales.

Yes: Huawei, HiSilicon, Nordic Semiconductor



2.2 On the necessity of increased spectral efficiency and battery life
Increase of spectral efficiency is highlighted by companies as aiding: cost-of-service, device and traffic density, and shorter RF on-time. Other companies point out that the proposal may still not make Cat. M1 suitable for some of the stated use cases, whilst others observe that features such as 64-QAM can achieve much higher spectral efficiency than the proposal for 1736 bits TBS.
Increase of battery life is highlighted as allowing smaller size and cost of batteries in small form-factor devices, in addition to an assumed general desirability. Other companies point out that any increase of battery life from the proposal for 1736 bits TBS could be small compared with the power consumed by the overall transmission procedure for an MTC message.
Observation: It seems debatable the extent to which a WID revision is accepted as needed on the grounds of spectral efficiency and/or battery life being insufficient. Some general advantages of each aspect have been mentioned, particularly related to the watches/wearables use case.
3. Proposed way forward

Several of the comments in response to Section 2 stated an opinion that the work involved is very small, based on a number of restrictions given in RP-201233 and it appears that other elaborations are also not intended nor necessary. Most companies based their replies on an HD-FDD Cat. M1 UE. An evolution of the proposal from RP-1201233 to target and limit the work can be considered:
Proposal 1: Add an objective to the NB_IOTenh4_LTE_eMTC6 WID:

· Add a Rel-17 optional UE capability to support a maximum DL TBS of 1736 bits for HD-FDD Cat. M1 UEs in CE mode A. [LTE-MTC] [RAN1, RAN2]
· Determine soft buffer size [RAN1]
· Capability signaling without introducing a new UE category [RAN2]
· There shall be no changes to: DCI formats, resource scheduling, TBS/MCS tables, CQI tables, HARQ procedures
The administrative WID adjustments provided by the rapporteur (title, unique ID, target dates) also need to be approved.
Proposal 2: Approve the WID revisions given by the rapporteur in RP-201064.

Annex A
Companies’ inputs during the first phase.

	Company name: Telstra

	Use case from RP-201233
	Required data rate
	Can be served by Cat. M1 UEs in Rel-17?
	Can be served by Cat. M2 UEs in Rel-17?

	Watches and wearables
	1+ Mbps peak rate
	No, in particular, small format video delivery will be required
	No as there has been no adoption of Cat M2 commercially

	High data-rate music
	1 Mbps peak rate
	Partially, we agree with the views expressed by Sierra Wireless
	See above

	Small-format video
	1+ Mbps peak rate
	See Watches and wearables
	See above

	Firmware download
	1+ Mbps peak rate
	No, supporting higher DL speeds will improve battery life and improved spectral efficiency
	See above

	Point-of-sale transactions
	150 kbps peak rate
	Yes
	See above


	Company name: Sierra Wireless

	Use case from RP-201233
	Required data rate
	Can be served by Cat. M1 UEs in Rel-17?
	Can be served by Cat. M2 UEs in Rel-17?

	Watches and wearables
	Peak Rate 1Mbps
(but higher is better)
	No - not well served by Cat-M1 - increasing peak DL data rates will improve support for this use case.  Since small format video and high data rate music are required for more advanced wearables, Cat-M1 doesn’t support this use case well. 
	No. Cat-M2 does not meet the market requirements for low UE cost, small size, and fast time to market. Since there are no commercial M2 chipsets nor networks that support M2, the cost of development and commercialization for Cat-M2 is too high.

	High data-rate music
	Peak Rate 1Mbps
	No – only partially served by Cat-M1 - increasing peak DL data rates will improve support for this use case.  Even though the average data rate requirement for high data rate music is lower than 1 Mbps, a peak rate of 1Mbps is advantageous to support buffering and downloading music which is required for a good user experience. Higher DL data rates also improve the ability for the user to perform other tasks while listening to music. 
	See above

	Small-format video
	1Mbps

(but higher is better)
	No - not well served by Cat-M1 - increasing peak DL data rates will improve support for this use case.  A data rate of ~1 Mbps will support buffering and provide a good user experience when viewing small format video. 
	See above

	Firmware download
	500kbps

(but higher is better)
	Covered but increasing peak DL data rates will improve support for this use case.  Supporting higher DL speeds will improve battery life and improved spectral efficiency which is very important for this use case. 
	See above

	Point-of-sale transactions
	150kbps
	Yes - supported by CAT-M1
	See above


	Company name: Ericsson

	Use case from RP-201233
	Required data rate
	Can be served by Cat. M1 UEs in Rel-17?
	Can be served by Cat. M2 UEs in Rel-17?

	Watches and wearables
	1 Mbps peak rate is desired (higher is better)
	No, not well served. We agree with the views expressed by Sierra Wireless. Higher rates would be needed to serve this use case well, especially when taking system capacity aspects into account.
	No. Cat-M2 has not gained traction in the marketplace and it does not seem likely to change. Cat-M1 is the viable platform for addressing use cases with LTE-MTC.

	High data-rate music
	1 Mbps peak rate is desired (higher is better)
	No, only partially served. We agree with the views expressed by Sierra Wireless. Higher rates would be beneficial to serve this use case well, especially when taking system capacity aspects into account.
	See above

	Small-format video
	1 Mbps peak rate is desired (higher is better)
	No, not well served. We agree with the views expressed by Sierra Wireless. Higher rates would be needed to serve this use case well, especially when taking system capacity aspects into account.
	See above

	Firmware download
	250 kbps peak rate
	Yes.
	See above

	Point-of-sale transactions
	150 kbps peak rate
	Yes.
	See above


	Company name: SONY

	Use case from RP-201233
	Required data rate
	Can be served by Cat. M1 UEs in Rel-17?
	Can be served by Cat. M2 UEs in Rel-17?

	Watches and wearables
	Peak Rate 1Mbps
desired
	No. Only partially served by Cat-M1. A higher peak data rate allows the UE to receive data in a shorter time and go to a lower power state earlier. Higher peak rate also allows better experience in good coverage. 
	No, since there has been little adoption of Cat-M2 in the marketplace (UE or network).

	High data-rate music
	Peak Rate 1Mbps desired
	No. Only partially served by Cat-M1. A higher peak data rate allows the UE to receive data in a shorter time and go to a lower power state earlier. Streamed music can be buffered when the UE is in better coverage, or when scheduled among other UEs, and played back in less favourable conditions. It is desirable for the UE to buffer as much data as possible when scheduled and this is enabled by higher peak rates.
	See above

	Small-format video
	Peak Rate 1Mbps desired
	No. Only partially served by Cat-M1. A higher peak data rate allows the UE to receive data in a shorter time and go to a lower power state earlier. Video can be buffered when the UE is in better coverage, or when scheduled among other UEs, and played back in less favourable conditions. It is desirable for the UE to buffer as much data as possible when scheduled and this is enabled by higher peak rates.
	See above

	Firmware download
	Approx. 200kps
	Covered by Cat-M1. It is always desirable to download the firmware file to the UE as quickly as possible from a power consumption and spectral efficiency perspective and a 1Mbps peak data rate would help this. 
	See above

	Point-of-sale transactions
	Approx. 100kbps
	Covered by Cat-M1. Spectral efficiency is improved when a higher peak DL rate is supported.
	See above


	Company name: Thales

	Use case from RP-201233
	Required data rate
	Can be served by Cat. M1 UEs in Rel-17?
	Can be served by Cat. M2 UEs in Rel-17?

	Watches and wearables
	Peak Rate 1Mbps
(but higher is better)
	No, not well served by Cat-M1, but Cat-M1 was also never intended for. Higher peak rate would allow for the UE going idle earlier, but system capacity needs also to be looked at. How many of such users could be served in parallel?
	NO, Cat-M2 has not gained market traction. (UEs, networks) 

	High data-rate music
	Peak Rate 1Mbps
	See above.
	See above

	Small-format video
	Peak Rate 1Mbps


	See above.
	See above

	Firmware download
	Approx. 250kbps

(but higher is better)
	Covered by Cat-M1. It is desirable to download the file quickly for power saving reasons, but other measures exist. (Incremental update, and others). So available peak data rate could help, but it is not major point.
	See above

	Point-of-sale transactions
	150kbps
	Yes
	See above


	Company name: Huawei, HiSilicon

	Use case from RP-201233
	Required data rate
	Can be served by Cat. M1 UEs in Rel-17?
	Can be served by Cat. M2 UEs in Rel-17?

	Watches and wearables
	Peak rate 1Mbps
	Yes, can be served by FD Cat.M1 UEs since Rel-13.
	Yes, can be served by all kinds of Cat.M2 UEs, for example extending HD Rel-13 Cat-M1 to larger bandwidth.

	High data-rate music
	Peak rate 1Mbps
	Yes, can be served by FD Cat.M1 UEs since Rel-13.
	Above

	Small-format video
	Peak rate 1Mbps
	Yes, can be served by FD Cat.M1 UEs since Rel-13.
	Above

	Firmware download
	Approx. 250kbps
	Yes, can be served by both HD and FD Cat.M1 UEs since Rel-13.
	Above

	Point-of-sale transactions
	Approx. 100kbps
	Yes, can be served by both HD and FD Cat.M1 UEs since Rel-13.
	Above


	Company name: Nordic Semiconductor

	Use case from RP-201233
	Required data rate
	Can be served by Cat. M1 UEs in Rel-17?
	Can be served by Cat. M2 UEs in Rel-17?

	Watches and wearables
	At least 1Mbps
	Supported peak data rate of Cat-M1 HD-FDD limits the use case.
	Yes. Nordic promotes deployment of Cat-M2 HD-FDD UEs which are well suited for next level data rates (2.35Mbps). However, faster time-to-market supports increasing Cat-M1 HD-FDD data rate.

	High data-rate music
	Around 1Mbps
	Supported peak data rate of Cat-M1 HD-FDD limits the use case.
	See above.

	Small-format video
	Around 1Mbps
	Supported peak data rate of Cat-M1 HD-FDD limits the use case.
	See above.

	Firmware download
	As high as possible
	Yes. Please note that both modem and application FOTA support are needed which increases demand for increased data rate.
	Yes. Improves the performance by utilizing network and UE resources more efficiently.

	Point-of-sale transactions
	
	Yes.
	Yes.


	Company name
	Comments (if any) on necessity of improved spectral efficiency for M1, M2, CE mode A
	Comments (if any) on necessity of improved battery life for M1, M2, CE mode A

	Sierra Wireless
	Improved spectral efficiency is always important to keep the cost of service as low as possible. As outlined in RP-201233, increasing max DL TBS to 1736 for CAT-M1 as a UE capability, will increase spectral efficiency with very minimal specification changes and minimal commercialization efforts. RAN1 Rel 13 specification already supports TBS up to 1736 – so only a new capability is needed. 
	Improved battery life for LPWA technology is always important as it reduces the size and cost of the battery and/or provides a longer battery life. As outlined in RP-201233, increasing max DL TBS to 1736 for CAT-M1 as a UE capability, will improve battery life with very minimal specification changes and commercialization efforts. RAN1 Rel 13 specification already supports TBS up to 1736 – so only a new capability is needed.

	Ericsson
	Yes, spectral efficiency is becoming increasingly important as the number of devices and the amount of traffic increases. Since CE mode A support 1736 bits DL TBS since Rel-13, it can be considered low-hanging fruit to use it for improving spectral efficiency for Cat-M1.
	Yes, long battery life is an important enabler for many use cases. Since CE mode A support 1736 bits DL TBS since Rel-13, it can be considered low-hanging fruit to use it for improving battery life for Cat-M1.

	SONY
	Spectral efficiency improvements help to reduce cost of service and are hence important. Cat-M1 spectral efficiency is more important than Cat-M2 since there is little market adoption of Cat-M2. CE Mode A is important since most of the devices are in CE Mode A (see for example SINR CDFs from IMT-2020 study). Improving spectral efficiency for the vast majority of devices that are in CE Mode A will have more effect than improving the spectral efficiency of the few devices in CE Mode B.
	Battery life in CE Mode A for Cat-M1 devices is highly important. The proposal for higher TBS in RP-201233 is motivated by some wearable use cases (watches & wearables, high data rate music and small-format video). A small battery size is essential for wearables as it reduces cost and form factor, where small form factor can be critical to product viability. Support for an increased TBS allows greater energy efficiency which translates to a smaller battery with the same battery life. CE Mode A is important for wearables as these devices are expected to operate in normal cellular coverage. Cat-M2 battery life is not as important given the low market uptake of Cat-M2.

Hence battery life in CE Mode for Cat-M1 devices is important.

	Telstra
	We are already seeing hotspots for Cat M1 congestion & therefore improving spectral efficiency is absolutely critical
	Battery life is one of the key performance targets for many customers and therefore increasing throughput results in shorter connected times that will help

	Thales
	Spectral efficiency is important, increasing max Dl TBS size to 1736 bits is fine. But giving overall system capacity, but we doubt that this will make Cat-M1 suitable/device of choice for some of the outlined use cases.
	Long battery life is a pre-requisite for many use cases.

Support of an increased TBS size in normal coverage/CEmodeA is deemed beneficial for battery lifetime.

	Huawei, HiSilicon
	With adoption of larger TBS, 64QAM etc., the spectral efficiency has been enhanced, which can be much higher than that achieved by 1736bit TBS. It is more preferred to re-use these Rel-14/15 features already specified if there is demand.


	Currently Cat. M2 UEs can already achieve less transmission time than 1736-bit TBS, thus it’s not useful for cat M2 UEs.

For Cat. M1 UEs, the transmission time reduction of one packet is very trivial compared with the whole procedures of a MTC transmission (paging, RACH, transmission).

	Nordic Semiconductor
	There is an increase in application payloads during deployment of cellular IoT – increased data rate is important target itself. Taking care of spectral efficiency will enable shorter RF on-time which is a dominant factor in power consumption.
	All improvements to extend battery life of Cat-M1/M2 HD-FDD devices are essential to fulfil long battery lifetime. During the years the typical application payload is seen to increase which makes reaching the target more demanding. 

	
	
	


