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1. Introduction
This document summarizes contributions submitted to AI 8.16.9 regarding UE features for NB-IoT and LTE-MTC enhancements and captures the following email discussion.
	[107-e-R17-UE-features-NB-IoT-eMTC-01] Email discussion UE features for NB-IoT and LTE-MTC enhancements – Shinya (DOCOMO)
· 1st check point: November 15
· Final check point: November 19



In the updated RAN1 UE features list for Rel-17 LTE after RAN1 #106bis-e [1], there are following feature groups for NB-IoT and LTE-MTC enhancements.
· 1-1		16-QAM for unicast NPDSCH
· 1-2		16-QAM for unicast NPUSCH
· 1-3		14 HARQ processes for PDSCH for HD-FDD Cat. M1 UEs
· 1-4		A maximum DL TBS of 1736 bits for HD-FDD Cat. M1 UEs in CE mode A only
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2. 1-1 to 1-2: 16-QAM for unicast NPDSCH/NPUSCH
In [1], FGs 1-1 to 1-2 are captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	[Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)]
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	1. NB_IOTenh4_LTE_eMTC6
	1-1
	16-QAM for unicast NPDSCH
	1. Reception of unicast NPDSCH modulated with 16-QAM
2. CQI report to support 16-QAM modulation
3. Downlink power allocation for 16-QAM
	Category NB-2
	Yes
	N/A
	The network cannot schedule a unicast NPDSCH modulated with 16-QAM for the UE
	Per UE
	[Yes]
	N/A
	
	Optional with capability signaling

	1. NB_IOTenh4_LTE_eMTC6
	1-2
	16-QAM for unicast NPUSCH
	1. Transmission of unicast NPUSCH modulated with 16-QAM
2. New term in the UE’s transmit power control equation.
	Category NB-2
	Yes
	N/A
	The network cannot schedule a unicast NPUSCH modulated with 16-QAM for the UE
	Per UE
	[Yes]
	N/A
	
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#107-e meeting.
	[2]
	Huawei, HiSilicon
	In last meeting, the discussion for Rel-17 UE features for NB-IoT and LTE-MTC enhancements is summarized in [1]. 
For Rel-17 NB-IoT UE features 16-QAM for unicast NPDSCH and 16-QAM for unicast NPUSCH, the need of FDD/TDD differentiation is [Yes] in the preliminary version. Regarding support of 16-QAM, we failed to see the difference between TDD and FDD. Furthermore, for the legacy NB-IoT, the MCS table for unicast NPDSCH and unicast NPUSCH is the same for TDD and FDD. Therefore, the need of FDD/TDD differentiation should be no for UE features 16-QAM for unicast NPDSCH and 16-QAM for unicast NPUSCH.
Proposal 1: The need of FDD/TDD differentiation should be no for UE features 16-QAM for unicast NPDSCH and 16-QAM for unicast NPUSCH.

	[3]
	ZTE, Sanechips
	For NB-IoT, the legacy features are listed as following. We show our preference in the table 1.
Table 1. Example NB-IoT UE features for 16QAM
	
	Combine with 16QAM
	Note 

	R14 feature for 2-HARQ processes
	support
	

	R14 feature for larger maximum TBS
	support
	If 16QA is supported, R14 feature for larger maximum TBS should be supported by default.

	R14 feature for SC-PTM
	Not Support
	WID only applied for unicast

	R15 feature for Semi-persistent scheduling
	Support 
	

	R15 feature for EDT
	Not support
	Agreement
For both uplink and downlink
· 16-QAM is not applied to C-RNTI from CSS.
· 16-QAM is not applied to EDT.

	R16 feature for MTB scheduling
	Support
	Agreement
Support 16-QAM for multi-TB scheduling.

	R16 feature for PUR
	Support 
	


Proposal 1: For the NB-IoT 16QAM features combination
· R14 feature for SC-PTM and R15 feature for EDT are not supported for 16-QAM.
· Other features can be combined and enabled together with 16QAM.

	[4]
	Nokia, Nokia Shanghai Bell
	· FGs 1-1, 1-2, 1-3, 1-4: per UE

	[5]
	Qualcomm Incorporated
	One of the most contentious issues in the last meeting was whether the features for eMTC and NB-IoT were “per UE” or “per band”.
In our view, the newly introduced features should be “per band” for the following reason: with the introduction of NTN IOT, there should be a way to differentiate the capability of using 16-QAM or 14 HARQ processes for terrestrial and non-terrestrial cases. “Per band” capability indication allows for this indication.
Observation 1: All the IOT features should be “per band” to allow differentiation of support of a feature in terrestrial and non-terrestrial networks.
For support of 16-QAM, in line with the observation above, we propose the type of this feature to be “per band”. 
For the particular case of 16-QAM, there is an additional reason to make this feature “per band”: different frequency bands may have different difficulties to meet the necessary RF requirements to support 16-QAM (e.g. in terms of transmit / receive EVM). 
Proposal 1 : The capability for 16-QAM for NPUSCH and NPDSCH (FG1-1 and 1-2) is “per band”.

	[6]
	Ericsson
	[bookmark: _Toc86951498]As for legacy features, the Type for Rel-17 features built under a Terrestrial context should be defined “Per UE”. NTN IoT can decide feature-by-feature (as it will be done for legacy features) a possible change.
[bookmark: _Toc86951504]For 16-QAM for unicast in UL and DL: The column “Type” is defined “Per UE”.
[bookmark: _Toc86951499]For the “Need of FDD/TDD differentiation,” the support of 16-QAM has been developed under the context of FDD. Supporting 16-QAM for TDD has been found to result in specification impacts (See R1-2112363), and therefore 16-QAM should only be supported for FDD operation.
[bookmark: _Toc86951505]For 16-QAM for unicast in UL and DL: The column “Need of FDD/TDD differentiation” is filled-in as “FDD only”, whereas the column “Capability interpretation for mixture of FDD/TDD” is filled-in as non-applicable, that is “N/A”.




Discussion
[FL1] Proposal 2-1:
· For FGs 1-1 and 1-2, select one of the following options:
· Option 1: type of FGs 1-1 and 1-2 are per UE
· Huawei, HiSilicon, Nokia, NSB, Ericsson
· Option 2: type of FGs 1-1 and 1-2 are per band
· Qualcomm
	Company
	Comment

	Ericsson
	Option 1. The Type for Rel-17 features built under a Terrestrial context should be defined “Per UE”. NTN IoT can decide feature-by-feature (as it will be done for legacy features) a possible change.

	Qualcomm
	On top of the NTN issue, 1-1 and 1-2 have RF impact (Tx and Rx EVM), so it makes sense to have these per band.

	Huawei, HiSilicon
	We don’t have strong view, considering the RF impact, per band may be more reasonable.

	ZTE, Sanechips
	RF impact (Tx and Rx EVM) can be confirmed by RAN4 if it is the main factor to determine ‘Per UE’ or ‘Per band’

	Nokia, NSB
	We do not see NTN issue as a reason to influence how UE features are reported, it can be handled similarly as for Rel-16 NR-U. As for RF impact, this can be further discussed, and indeed RAN1 may not be the appropriate forum for that.

	FL2
	Summary of companies view
· Option 1: type of FGs 1-1 and 1-2 are per UE
· Nokia, NSB, Ericsson
· Option 2: type of FGs 1-1 and 1-2 are per band
· Qualcomm, Huawei, HiSilicon
· Leave to RAN4 about the RF impact
· ZTE, Sanechips, Nokia, NSB

Given the stuck situation, direct discussion over RAN1 reflector would be helpful for making progress. Companies are invited to provide further comments over the RAN1 reflector.

	FL
	Since companies have still different view, no consensus was achieved in this meeting




Question 2-2:
· Companies are encouraged to provide views on FDD/TDD differentiation for FGs 1-1 and 1-2
· FDD only: Ericsson
· Not necessary: Huawei, HiSilicon
	Company
	Comment

	FL
	This proposal can be discussed after some progress is made for proposal 2-1




[FL1] Question 2-3:
· Companies are encouraged to provide views on whether to support combination between 16QAM and legacy features
· Not support for R14 feature for SC-PTM: ZTE, Sanechips
· Not support for R15 feature for EDT: ZTE, Sanechips
	Company
	Comment

	Ericsson
	Instead of deciding one-by-one on which features can be combined with 16-QAM, perhaps we can have a conclusion similar to the one used for the max DL TBS of 1736 feature. In this case, we can have the following conclusions given that except for PUR we have not reached any other idle-mode related agreement.:
· Conclusion#1 “It is RAN1 assumption that 16-QAM for unicast in DL is compatible with all other NB-IoT features in connected-mode plus PUR” 
· Conclusion#2 “It is RAN1 assumption that 16-QAM for unicast in UL is compatible with all other NB-IoT features in connected-mode plus PUR”

	Qualcomm
	SC-PTM and EDT are Idle mode, so we think we cannot support 16QAM.

	Huawei, HiSilicon
	As eNB cannot know the UE capability for SC-PTM and EDT, it seems reasonable to not support 16QAM. For other connected mode features, we didn’t see issue for now.

	ZTE, Sanechips
	OK with not supporting 16-QAM for SC-PTM and EDT. Additionally, we we OK to have a conclusion. But seems two conclusions(conclusion#1 and conclusion#2) from Ericsson is duplicated? 


	Ericsson v006
	To ZTE, the conclusions are not duplicated. One of them refers to UL and the other to DL, recall 16-QAM for UL and DL are decoupled. 
To all, since we are all on the same page about the no support of idle-mode features, then it seems that the proposed conclusions 1 and 2 can resolve “[FL1] Question 2-3”.


	Nokia, NSB
	We tend to agree that we should follow a simple approach here, like suggested by Ericsson above.

	FL2
	Given that all companies seem on the same page, proposed conclusions form Ericsson is set

[FL2] Proposed conclusion 2-3:
· It is RAN1 assumption that 16-QAM for unicast in DL is compatible with all other NB-IoT features in connected-mode plus PUR, to be captured in the note column in FG 1-1
· It is RAN1 assumption that 16-QAM for unicast in UL is compatible with all other NB-IoT features in connected-mode plus PUR, to be captured in the note column in FG 1-2

	Ericsson v010
	We are Ok with “[FL2] Proposed conclusion 2-3”.

	FL3
	Since this proposal is stable for more than 24 hours, this proposal is set for email endorsement

	FL
	Following is agreed by email endorsement
Conclusion:
· It is RAN1 assumption that 16-QAM for unicast in DL is compatible with all other NB-IoT features in connected-mode plus PUR, to be captured in the note column in FG 1-1
· It is RAN1 assumption that 16-QAM for unicast in UL is compatible with all other NB-IoT features in connected-mode plus PUR, to be captured in the note column in FG 1-2





3. 1-3: 14 HARQ processes for PDSCH for HD-FDD Cat. M1 UEs
In [1], FG 1-3 is captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	[Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the Ues)]
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	1. NB_IOTenh4_LTE_eMTC6
	1-3
	14 HARQ processes for PDSCH for HD-FDD Cat. M1 UEs
	1. Support of 14 DL HARQ processes for unicast in HD-FDD in CE mode A in RRC_CONNECTED
2. PDSCH scheduling delay
3. HARQ-ACK delay solution with Alt-1 and Alt-2e
FFS whether UE reports one of {alt1, alt2-e, both} or UE supports both Alt-1 and Alt-2e
	1. Category M1
2. HD-FDD

	Yes
	N/A
	The network cannot enable 14 HARQ processes for the UE
	Per UE
	FDD only
	N/A
	· PDSCH scheduling delay:
· 2 BL/CE DL subframes.
· 1 BL/CE DL subframe + 1 subframe + 3 BL/CE UL subframes + 1 subframe + 1 BL/CE DL subframe.
· 1 subframe + 3 BL/CE UL subframes + 1 subframe + 2 BL/CE DL subframes.
· HARQ-ACK delay:
· Alt-1: The HARQ-ACK delay is determined through an expression consisting of different subframe types (Using a similar principle as the PDSCH scheduling delay).
· Alt-2e: The HARQ-ACK delay is determined following the legacy approach. That is, the “HARQ-ACK delay” is kept expressed in terms of “absolute subframes”.
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#107-e meeting.
	[2]
	Huawei, HiSilicon
	For the UE capability of supporting Alt-1 and Alt-2e HARQ-ACK delay, Alt-1 HARQ-ACK delay can be used for all the bitmap configured and Alt-2e HARQ-ACK delay can be used for configurations with low percentage of non-BL/CE subframes to save the DCI signaling. Therefore, the UE should support both Alt-1 and Alt-2e.
Proposal 2: For FG 1-3, UE should support both Alt-1 and Alt-2e HARQ-ACK delays.

	[3]
	ZTE, Sanechips
	Both R17 features 14-HARQ processes and 1736bits are MTC enhancements. As the following table, we show our preference for the 14-HARQ processes feature combination.
Table 2.  Example MTC UE features for 14-HARQ processes
	
	Combine with 14HARQ-processes
	Note 

	Rel-14 feature for new numbers of repetitions for PUSCH in CE mode A
	Support 
	

	Rel-14 feature for modulation restrictions for PDSCH/PUSCH in CE mode A
	Support 
	

	Rel-14 feature on HARQ-ACK bundling in HD-FDD in CE mode A
	Support 
	Bundling was supported for FDD case, HD-FDD case can be discussed in R17

	Rel-14 features for 5 or 20 MHz max PDSCH/PUSCH channel bandwidths in CE mode A/B
	Support 
	

	Rel-14 feature for 10 downlink HARQ processes in FDD in CE mode A
	Support
	

	Rel-14 feature for dynamic HARQ-ACK delay for HD-FDD in CE mode A
	Not support
	New HARQ delay is designed and the function is overlapped.

	Rel-15 feature for PUSCH sub-PRB allocation in CE mode A/B
	Support 
	

	Rel-15 feature for 64QAM for non-repeated unicast PDSCH in CE mode A
	Support
	

	Rel-15 feature for uplink HARQ-ACK feedback in DCI in CE mode A/B
	Not support
	If only one repetition is supported, there is no need to early terminate.

	Rel-15 features for flexible starting PRB for PDSCH/PUSCH in CE mode A/B
	Support
	

	Rel-16 features for multiple TB scheduling
	Not support
	Conclusion
In Rel-17, the 14 HARQ processes feature is not supported when the multi-TB grant feature is enabled.

	Rel-16 feature for PUR
	Not support
	14-HARQ processes feature is only for downlink. 

	Rel-16 feature for resource reservation
	Support
	


Proposal 2: For 14-HARQ processes feature combination, 
· Rel-14 feature for dynamic HARQ-ACK delay for HD-FDD is not needed.
· Rel-15 feature for uplink HARQ-ACK feedback is not supported.
· Rel-16 feature for PUR is not supported.
For component 3 in FG 1-3, we need to select one of the following options:
· Option 1: UE reports one of {alt1, alt2-e, both}
· Option 2: UE supports both Alt-1 and Alt-2e
When the 14-HARQ processes feature is supported, we do not see the necessity to differentiate the capability between Alt-1 and Alt-2e. From the network perspective, when a UE only supports the 5bits Alt-2e, the limited states would further limit the resource allocation in the network. When the UE only supports the 7bits Alt-1, the DCI performance would be worse. Therefore, to achieve the flexible scheduling and appropriately schedule the DCI by different channel condition, both of them should be supported.
Proposal 3: For component 3 in FG 1-3, UE reports both Alt-1 and Alt-2e.

	[4]
	Nokia, Nokia Shanghai Bell
	· FGs 1-1, 1-2, 1-3, 1-4: per UE
· For component 3 in FG 1-3, select option 2, i.e. UE supports both Alt-1 and Alt-2e

	[5]
	Qualcomm Incorporated
	One of the most contentious issues in the last meeting was whether the features for eMTC and NB-IoT were “per UE” or “per band”.
In our view, the newly introduced features should be “per band” for the following reason: with the introduction of NTN IOT, there should be a way to differentiate the capability of using 16-QAM or 14 HARQ processes for terrestrial and non-terrestrial cases. “Per band” capability indication allows for this indication.
Observation 1: All the IOT features should be “per band” to allow differentiation of support of a feature in terrestrial and non-terrestrial networks.
One of the open items for eMTC is whether the UE shall support both alternatives 1 and 2-e, or it is allowed to support signaling to only one of them.
In our view, the UE should be able to signal separate support for both alternatives for the following reasons:
· The feature works even if the UE supports only one of the alternatives.
· If all networks implement only one of the two alternatives, the UE cannot do IODT testing for the other alternative. This can result in faulty UEs misbehaving in the field if the feature is enabled in the future.
Due to this reason, we propose to allow the UE to signal the support of alt-1 and 2-e separately: 
Proposal 2: For component 3 in FG 1-3, UE reports one of {alt1, alt2-e, both} (Option 1)
Additionally, and in line with the observation in Section 2, we propose the eMTC features to be “per band”.
Proposal 3: FG 1-3 and 1-4 are “per band”.

	[6]
	Ericsson
	For the above UE feature list on the support of 14 HARQ processes in DL for HD-FDD UEs in CE Mode A, we have the following observation and proposals:
[bookmark: _Toc86951506]For 14 HARQ processes in DL for HD-FDD UEs: The column “Type” is defined “Per UE”.
In relation with the “Components” column, for the FFS on “3. HARQ-ACK delay solution with Alt-1 and Alt-2e” the following agreement was reached as to perform a down-selection:
	Medium priority proposal 3-2:
•          For component 3 in FG 1-3, select one of the following options:
  Option 1: UE reports one of {alt1, alt2-e, both}
  Option 2: UE supports both Alt-1 and Alt-2e



[bookmark: _Toc86951500]For component 3 in FG 1-3, in view of facilitating the IODT phase, Option 1 is a viable approach.
[bookmark: _Toc86951507]For 14 HARQ processes in DL for HD-FDD UEs, for component 3 in FG 1-3 Option 1 is selected: UE reports one of {Alt-1, Alt-2e, both}




Discussion
[FL1] Proposal 3-1:
· For component 3 in FG 1-3, select one of the following options:
· Option 1: UE reports one of {alt1, alt2-e, both}
· Qualcomm, Ericsson
· Option 2: UE supports both Alt-1 and Alt-2e
· Huawei, HiSilicon, ZTE, Sanechips, Nokia, NSB
	Company
	Comment

	Ericsson
	Given that still there is no converge, we propose to make one of the two alternatives mandatory. The proposal is:
Proposal: The support of Alt-1 is mandatory and Alt-2e optional.
Alt-1 has been proposed as mandatory because it can handle both no presence and any presence of invalid subframes. Although there are still details under discussion for Alt-2e, we can be open to discuss the other way around (i.e., The support of Alt-2e is mandatory and Alt-1 optional).

	Qualcomm
	We still have concerns regarding the lack of IODT opportunities. What Ericsson is proposing makes things worse in case operators want to deploy Alt-2e.
We could live with some IODT bit, i.e., making it mandatory with capability signaling.

	Ericsson
	To Qualcomm, if we see things from the same angle then I would say that the option where the “UE reports one of {alt1, alt2-e, both}” is not suitable from a network perspective since there is complete uncertainty about which “Alternative” the UE will report, some UE implementations may never report one of the two alternatives and then we will end up in a similar issue as the one you pointed out.
As a way-forward we would be ok with: “Mandatory with capability signaling”, thanks.

	Huawei, HiSilicon
	We prefer to support both, as they are useful for difference scenarios.

	ZTE, Sanechips
	Option1 is preferred. NW can configure different alternatives to adapt to different conditions. For the UE, if only one of the alternative is supported, the transmission efficiency would be affected due to the less scheduling flexibility of Alt2e and worse DCI performance of Alt1.

	Ericsson v006
	We understand the intention from Huawei and ZTE, but we also need to account for IODT, and in that case Qualcomm’s proposal of “We could live with some IODT bit, i.e., making it mandatory with capability signaling” sounds reasonable. Based on the comments that led to the proposal, in our understanding it means:
Proposal: For UEs supporting 14 HARQ processes, the support of Alt-1 is mandatory with capability signaling and Alt-2e optional with capability signaling.

	Nokia, NSB
	We agree with Huawei that it is preferrable to support both. 

	FL2
	Companies view has not been changed in principle but Ericsson and Qualcomm showed their flexibility to support Alt-1 as mandatory and Alt-2e as optional. Companies are invited to check whether following proposal is acceptable or not
[FL2] Proposal 3-1:
· For component 3 in FG 1-3, UE reports one of {alt1, alt1 and alt2-e}
· Support: Qualcomm, Ericsson

	Nokia, NSB
	Support FL2 Proposal 3-1 as a compromise.

	Ericsson v011
	Under the understanding that the terminology {alt1, alt1 and alt2-e} means “Alt-1 as mandatory and Alt-2e as optional”. We are OK with [FL2] Proposal 3-1, thanks.
Note: To avoid misunderstanding, eventually if turns into an agreement we should use the same notation as in other agreements for this feature. That is, replace “alt1” by “Alt-1”, and replace “alt2-e” by “Alt-2e”.

	FL3
	Thanks Ericsson and Nokia/NSB for the flexibility. The same proposal is set with minor revision based on Ericsson’s comment
[FL3] Proposal 3-1:
· For component 3 in FG 1-3, UE reports one of {Alt-1, Alt-1 and Alt-2e}

	Ericsson v013
	We are OK with [FL3] Proposal 3-1.

	ZTE, Sanechips
	OK with this compromise.

	FL4
	Thank you all for the flexibility. The same proposal is set for email endorsement
[FL4] Proposal 3-1:
· For component 3 in FG 1-3, UE reports one of {Alt-1, Alt-1 and Alt-2e}

	FL
	Following was agreed by email endorsement
Agreement
· For component 3 in FG 1-3, UE reports one of {Alt-1, Alt-1 and Alt-2e}




[FL1] Proposal 3-2:
· For FG 1-3, select one of the following options:
· Option 1: type of FG 1-3 is per UE
· Nokia, NSB, Ericsson
· Option 2: type of FG 1-3 is per band
· Qualcomm
	Company
	Comment

	Ericsson
	Option 1 (Same comment as in Proposal 2-1).

	Qualcomm
	Our preference would be per band.

	Huawei, HiSilicon
	No strong view, as there’s no RF impact, it would be better to be per UE from network point of view, 

	ZTE, Sanechips
	Option1 is preferred.

	Nokia, NSB
	Option 1

	FL2
	Summary of companies view
· Option 1: type of FG 1-3 is per UE
· Nokia, NSB, Ericsson, Huawei, HiSilicon, ZTE, Sanechips
· Option 2: type of FG 1-3 is per band
· Qualcomm

Given the stuck situation, direct discussion over RAN1 reflector would be helpful for making progress. Companies are invited to provide further comments over the RAN1 reflector.

	FL
	Since companies have still different view, no consensus was achieved in this meeting




[FL1] Question 3-3:
· Companies are encouraged to provide views on whether to support combination between 14-HARQ processes and legacy features
· Not support for Rel-14 feature for dynamic HARQ-ACK delay for HD-FDD: ZTE, Sanechips
· Not support for Rel-15 feature for uplink HARQ-ACK feedback: ZTE, Sanechips
· Not support for Rel-16 feature for PUR: ZTE, Sanechips
	Company
	Comment

	Ericsson
	As we did for the max DL TBS of 1736 feature we can have the following conclusion:
· Conclusion: It is RAN1 assumption that except for Multi-TB scheduling, the 14 HARQ processes feature is compatible with all other eMTC features in connected-mode applicable for HD-FDD Cat. M1 UEs in CE mode A.

Note: The support of Multi-TB scheduling was discussed during the release, and it was decided to do not design for it, that is why it is explicitly mentioned in the conclusion.

	Qualcomm
	We don’t think there is any need to make any additional agreements. It should be clear that the 1st feature is not included (since now there is no HARQ-Ack delay field), the 2nd can be supported (uplink can have repetitions), the 3rd one cannot (there is no agreed configuration)

	Huawei, HiSilicon
	We agree that dynamic HARQ-ACK delay and PUR would not be combined with 14-HARQ process, the uplink HARQ-ACK feedback can be further discussed. 

	ZTE, Sanechips
	For dynamic HARQ-ACK delay, it is overlapped with the current design for Alt1 and Alt2e. Therefore, a clear conclusion to say the two features can not be enabled at the same time is needed, which would have a RAN2 impact also.
For uplink HARQ-ACK feedback, we think it is beneficial to support it for the large repetition case. However, for 14-HARQ process feature, it is mainly used for small repetition, e.g.,one repetition. Therefore, there is no need to combine it.
For PUR, it is for idle mode, it is nature to assume not to support it for 14-HARQ processes.

	Ericsson v006
	If anything is to be captured for “[FL1] Question 3-3” we have suggested a conclusion as per our previous comment, otherwise we share the same view as Qualcomm (i.e., “We don’t think there is any need to make any additional agreements”).

	FL2
	Summary of companies view
· Not support for Rel-14 feature for dynamic HARQ-ACK delay for HD-FDD
· Agree: Huawei, HiSilicon, ZTE, Sanechips, Qualcomm
· It is clear that this feature is not included (since now there is no HARQ-Ack delay field)
· Not agree: Ericsson (?) 
· Not support for Rel-15 feature for uplink HARQ-ACK feedback
· Agree: ZTE, Sanechips
· for 14-HARQ process feature, it is mainly used for small repetition, e.g.,one repetition. Therefore, there is no need to combine it.
· Not agree: Ericsson (?), Qualcomm
· uplink can have repetitions
· FFS: Huawei, HiSilicon
· Not support for Rel-16 feature for PUR
· Agree: Huawei, HiSilicon, ZTE, Sanechips, Qualcomm, Ericsson
· there is no agreed configuration
· Not agree:
· No additional agreement is necessary: Qualcomm, [Ericsson]

Based on the above, following proposal is made

[FL2] Proposed conclusion 3-3:
· It is RAN1 assumption that except for Multi-TB scheduling and dynamic HARQ-ACK delay, the 14 HARQ processes feature is compatible with all other eMTC features in connected-mode applicable for HD-FDD Cat. M1 UEs in CE mode A, to be captured in the note column in FG 1-1

	Ericsson v010
	The wording “dynamic HARQ-ACK delay” may cause misunderstandings with respect to ongoing discussions we have on this feature. If something is to be concluded, it should be based on things that are stable: It is RAN1 assumption that except for Multi-TB scheduling and dynamic HARQ-ACK delay, the 14 HARQ processes feature is compatible with all other eMTC features in connected-mode applicable for HD-FDD Cat. M1 UEs in CE mode A, to be captured in the note column in FG 1-1

Otherwise, as Qualcomm proposed “No additional agreement is necessary”.

	FL3
	Companies are encouraged to provide view whether FL2 version or Ericsson’s revision is acceptable

	Ericsson v013
	Either “No additional agreement is necessary” (additional agreements on this feature will make it clear) or If something is to be concluded, it should be based on things that are already stable:
It is RAN1 assumption that except for Multi-TB scheduling and dynamic HARQ-ACK delay, the 14 HARQ processes feature is compatible with all other eMTC features in connected-mode applicable for HD-FDD Cat. M1 UEs in CE mode A, to be captured in the note column in FG 1-1.

	ZTE, Sanechips
	If we delete dynamic HARQ-ACK delay, then it means 14-HARQ processes feature is compatible with Rel-15 feature dynamic HARQ-ACK delay. As we mentioned, no need to support this for 14-HARQ processes since the HARQ delay between the two features are conflicting. To avoid misunderstandings for the the wording “dynamic HARQ-ACK delay”  and make some progress, the following modification is suggested:
It is RAN1 assumption that except for Rel-16 Multi-TB scheduling and Rel-14 dynamic HARQ-ACK delay, the 14 HARQ processes feature is compatible with all other eMTC features in connected-mode applicable for HD-FDD Cat. M1 UEs in CE mode A, to be captured in the note column in FG 1-1
· FFS the Rel-15 uplink HARQ-ACK feedback for 14-HARQ processes
· FFS PUR for 14-HARQ processes


	FL4
	Companies are encouraged to provide view whether ZTE’s revision is acceptable

	Ericsson v018
	Question to ZTE, by “Rel-14 dynamic HARQ-ACK delay” do you mean ce-SchedulingEnhancement, if the answer is yes then we think there is no incompatibility issue.

Based on the above we excluded “Rel-14 dynamic HARQ-ACK delay” from the sentence, we re-ordered it for clarity, and also fixed a typo since this is about FG 1-3 and no FG 1-1.

· It is RAN1 assumption the 14 HARQ processes feature is compatible with all other eMTC features in connected-mode applicable for HD-FDD Cat. M1 UEs in CE mode A, except for the simultaneous configuration with Rel-16 Multi-TB scheduling, to be captured in the note column in FG 1-3
About the other bullets marked as FFS, we do not think there is any incompatibility issue.


	FL5
	I would invite companies to directly discuss this issue over the RAN1 reflector to conclude the discussion

	FL
	No consensus was achieved in this RAN1 meeting





4. 1-4: A maximum DL TBS of 1736 bits for HD-FDD Cat. M1 UEs in CE mode A only
In [1], FG 1-4 is captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	[Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the Ues)]
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	1. NB_IOTenh4_LTE_eMTC6
	1-4
	A maximum DL TBS of 1736 bits for HD-FDD Cat. M1 UEs in CE mode A only
	1. Support of 1736 bits max DL TBS for unicast in HD-FDD in CE mode A in RRC_CONNECTED
	1. Category M1
2. HD-FDD
	Yes
	N/A
	The network cannot schedule a PDSCH with TBS larger than 1000 bits for Cat. M1 UEs
	Per UE
	FDD only
	N/A
	
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#107-e meeting.
	[3]
	ZTE, Sanechips
	For feature maximum 1736bits, seems no compatible issues are seen and following conclusion is made
	Conclusion
“NOTE: It is RAN1 assumption that 1736 DL TBS feature is compatible with all other eMTC features applicable for HD-FDD Cat. M1 UEs in CE mode A. It is assumed that there’s no change to DCI formats, TBS tables and CQI tables.”


It is worth to mention that PUR also supports the 1736 bits feature according to the above conclusion. 
Proposal 4: PUR can support the 1736 bits feature.

	[4]
	Nokia, Nokia Shanghai Bell
	· FGs 1-1, 1-2, 1-3, 1-4: per UE

	[5]
	Qualcomm Incorporated
	One of the most contentious issues in the last meeting was whether the features for eMTC and NB-IoT were “per UE” or “per band”.
In our view, the newly introduced features should be “per band” for the following reason: with the introduction of NTN IOT, there should be a way to differentiate the capability of using 16-QAM or 14 HARQ processes for terrestrial and non-terrestrial cases. “Per band” capability indication allows for this indication.
Observation 1: All the IOT features should be “per band” to allow differentiation of support of a feature in terrestrial and non-terrestrial networks.
Additionally, and in line with the observation in Section 2, we propose the eMTC features to be “per band”.
Proposal 3: FG 1-3 and 1-4 are “per band”.

	[6]
	Ericsson
	For the above UE feature list on the support of a maximum DL TBS of 1736 bits for HD-FDD UEs in CE Mode A, we have the following proposal:
[bookmark: _Toc86951508]For the max DL TBS of 1736 bits for HD-FDD UEs: The column “Type” is defined “Per UE”.




Discussion
[FL1] Proposal 4-1:
· For FG 1-4, select one of the following options:
· Option 1: type of FG 1-4 is per UE
· Nokia, NSB, Ericsson
· Option 2: type of FG 1-4 is per band
· Qualcomm
	Company
	Comment

	Ericsson
	Option 1 (Same comment as in Proposal 2-1).

	Qualcomm
	Maybe we should take the whole “per UE” / “per band” as a package. In this particular case the risk of IODT issues may be smaller since the feature is pretty simple, so we could live with “per UE” if some of the other features are “per band”.

	Huawei, HiSilicon
	No strong view, as there’s no RF impact, it would be better to be per UE from network point of view, 

	ZTE, Sanechips
	Option 1 is preferred.

	Nokia, NSB
	Option 1. 

	FL2
	Qualcomm showed their flexibility to accept per UE if some other FG are per band. Companies are invited to provide further comments over the RAN1 reflector together with other per UE or band discussion.

	FL
	Since companies have still different view, no consensus was achieved in this meeting




[FL1] Question 4-2:
· Companies are encouraged to provide views on whether PUR can support the 1736 bits feature
· Support: ZTE, Sanechips
	Company
	Comment

	Ericsson
	From a RAN1 perspective probably we would have been hesitant to support PUR for this feature, but apparently RAN2 has agreed to support it (RAN2 #115: “Max DL TBS of 1736 bits can be supported for PUR”). In that case (and given that apparently there is no issue with it), we respect the decision of that other Working Group.

	Huawei, HiSilicon
	As RAN2 has agreed on this point, no discussion is needed here.

	FL2
	Given the above RAN2 agreement, no further discussion is necessary. This discussion is closed.




5. Conclusions
Following agreements were made in this RAN1 meeting.

[bookmark: _Hlk87988427]Conclusion:
· It is RAN1 assumption that 16-QAM for unicast in DL is compatible with all other NB-IoT features in connected-mode plus PUR, to be captured in the note column in FG 1-1
· It is RAN1 assumption that 16-QAM for unicast in UL is compatible with all other NB-IoT features in connected-mode plus PUR, to be captured in the note column in FG 1-2

Agreement
· For component 3 in FG 1-3, UE reports one of {Alt-1, Alt-1 and Alt-2e}
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