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1 Introduction

In 106bis e-meeting, the following agreement [1] are made for the UE feature discussion.
	Agreement 
FG 1-3 is kept as “14 HARQ processes for PDSCH for HD-FDD Cat. M1 UEs” as follows.
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
1. Category M1
2. HD-FDD
3. CE Mode A
4. Support of 10 DL HARQ processes in HD-FDD in CE mode A
5. HARQ-ACK bundling support in HD-FDD in CE mode A
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
Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.
Agreement 
FG 1-1 is kept as “16-QAM for unicast NPDSCH” as follows.
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
Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.
Agreement 
FG 1-2 is kept as “16-QAM for unicast NPUSCH” as follows.
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
Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.
Agreement 
FG 1-4 is kept as “A maximum DL TBS of 1736 bits for HD-FDD Cat. M1 Ues in CE mode A only” as follows.
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
3. CE Mode A
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
Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.
Agreement 
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

Agreement 
Following features are removed from the prerequisite feature groups for FG 1-3
· CE Mode A 

· Support of 10 DL HARQ processes in HD-FDD in CE mode A

· HARQ-ACK bundling support in HD-FDD in CE mode A

Agreement 
CE Mode A is removed from the prerequisite feature groups for FG 1-4


In this contribution, some further detail discussion for Rel-17 UE features of NB-IoT and MTC enhancements are presented.

2 Discussions

 16-QAM
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.
 14-HARQ
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.
 1736 bits
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.

3 Conclusion

In this contribution, proposals on LTE-M and NB-IoT UE features are introduced. All the proposals and observations are listed as below.

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.
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.
Proposal 3: For component 3 in FG 1-3, UE reports both Alt-1 and Alt-2e.

Proposal 4: PUR can support the 1736 bits feature.
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