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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.
	[109-e-R17-UE-features-NB-IoT-eMTC-01] Email discussion on UE features for NB-IoT and LTE-MTC enhancements – Shinya (DOCOMO)
· 1st check point for LS to RAN2: May 13
· Final check point for any remaining issues: May 20



In the updated RAN1 UE features list for Rel-17 LTE after RAN1 #108-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
	It is RAN1 assumption that 16-QAM for unicast in DL is compatible with all other NB-IoT features in connected-mode plus PUR
DwPTS in special subframe configuration 9 for normal cyclic prefix is not used for NPDSCH transmission with 16QAM, when 16QAM is configured.
	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
	It is RAN1 assumption that 16-QAM for unicast in UL is compatible with all other NB-IoT features in connected-mode plus PUR
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#109-e meeting.
	[2]
	Ericsson
	[bookmark: _Toc99445891]According with the agreements from RAN1#108-e:
· [bookmark: _Toc99445892]“The type for the Rel-17 features (i.e., FGs 1-1/1-2/1-3/1-4) is “Per UE” from RAN1 perspective”
[bookmark: _Toc99445893]Particularly, for FG 1-1/1-2 it has been mentioned that “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)”
[bookmark: _Toc99445894]RAN1 does not have the expertise to acknowledge or reject whether “Tx and Rx EVM” is a reason for defining differently the type of FG 1-1/1-2, and thus it was decided to “Send an LS to RAN4 to ask whether 1-1/1-2 should be “per band””.
[bookmark: _Toc99446221]In case the LS response indicates that FG 1-1 and/or FG 2-1 had to be defined “per band”, then the following approach is adopted:
· [bookmark: _Toc99446222]FGs 1-1/1-2, adopts a similar approach as in Rel-16 for LTE MIMO, where “we can have a “per UE” capability, plus a “per band” that overrides the “per UE”” capability.




Discussion
Question 2-1:
· Companies are encouraged to provide view whether to adopt the approach of “per UE + per band” for FGs 1-1 and 1-2
	Company
	Comment

	Moderator
	This issue can be discussed after RAN1 receives RAN4 decision on the reporting type of FGs 1-1 and 1-2.

	Qualcomm
	We agree with the moderator. Additionally, this can be decided by RAN2 without any input from RAN1, since it is a signaling optimization.

	Ericsson
	Moderator’s recommendation is also ok with us. I just want to comment about the above touching upon RAN2. If RAN4 responds that there are reasons for defining the type of FG 1-1 (16-QAM for unicast NPDSCH) and/or FG 1-2 (16-QAM for unicast NPUSCH) as “Per Band”, the intention is to be clear on which basis RAN2 will introduce this aspect of the FG(s) into the specification, since depending on the RAN4 response we will have either “per UE + per band” or “per UE” only, but no “per UE + per band” only.

	Moderator
	RAN1 has not received RAN4 decision. If necessary, we can comeback when it is received.





3. Conclusions
No conclusion is made in this meeting.
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