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1. Introduction
This document summarizes contributions submitted to AI 8.16.5 regarding UE features for NB-IoT and LTE-MTC enhancements and captures company views based on the announcement in the following email thread.
	[110-R17-UE_features_1] To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc – Hiroki (DOCOMO)
· eIIoT & URLLC, RedCap, UE power saving, coverage enhancement, NB-IoT & eMTC, sidelink, MBS, 5G terrestrial broadcast, UL TX switching, SDT



Based on the latest RAN1 UE features list in [1] and contributions in AI 8.16.5 discussing UE features for NB-IoT and LTE-MTC enhancements, the issues to be discussed are tagged and colour coded with High priority or Low priority based on potential RAN2 spec impact (including description update in TS38.306).


- 16/83 -
2. Discussion
2.1	1-2: 16-QAM for unicast NPUSCH
In [1], FG 1-2 is captured as below.
	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 views are provided in contributions for the RAN1#110 meeting.
	[2]
	ZTE
	According to the RAN4 LS [5] reply for 16-QAM, for the uplink 16-QAM, it is recommended as ‘per band’
	RAN4 recommends that FG1-1 (downlink 16-QAM) can be “per UE” and FG1-2 (uplink 16-QAM )“per band”.


However, in RAN1, the previous agreement is that the FG1-2 is ‘per UE’
	Agreement
· The type for the Rel-17 features (i.e., FGs 1-1/1-2/1-3/1-4) is “Per UE” from RAN1 perspective. 
· It is RAN1’s view that it shall be possible for the UE to report support of the above features for TN, while not supporting them for NTN (and vice-versa). The details of this report are up to RAN2. 
· Send an LS to RAN4 to ask whether 1-1/1-2 should be “per band”


Therefore, based on the LS reply, we think RAN1 should modify the corresponding agreement and have the following proposal:
Proposal 7: RAN1 need to change FG1-2 ‘per UE’ as ‘per band’

	[3]
	Ericsson
	In RAN1# 108-e, the type of the Rel-17 features developed under a terrestrial context was discussed resulting in the following agreements:
	Agreement
· The type for the Rel-17 features (i.e., FGs 1-1/1-2/1-3/1-4) is “Per UE” from RAN1 perspective. 
· It is RAN1’s view that it shall be possible for the UE to report support of the above features for TN, while not supporting them for NTN (and vice-versa). The details of this report are up to RAN2. 
· Send an LS to RAN4 to ask whether 1-1/1-2 should be “per band”

Agreement
LS on UE capability for 16QAM for NB-IoT is endorsed in R1-2202893



The feature groups (FGs) cited in the agreements are:
· 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.
Below we provide our views on aspects that RAN1 should discuss about the response from RAN4 to the liaison statement entitled “LS on UE capability for 16QAM for NB-IoT” [3].
1. [bookmark: _Toc111220004][bookmark: _Toc111045199]For Rel-17 on NB-IoT and LTE-MTC, according with the RAN1#108-e agreements:
· [bookmark: _Toc111045200][bookmark: _Toc111220005]“The type for the Rel-17 features (i.e., FGs 1-1/1-2/1-3/1-4) is “Per UE” from RAN1 perspective”
1. [bookmark: _Toc111220006][bookmark: _Toc111045201]For Rel-17 on NB-IoT and LTE-MTC, 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)”
1. [bookmark: _Toc111045202][bookmark: _Toc111220007]For Rel-17 on NB-IoT and LTE-MTC, based on “Observation 2” RAN1 decided to “Send an LS to RAN4 to ask whether 1-1/1-2 should be “per band”.
1. [bookmark: _Toc111220008][bookmark: _Toc111045203]For Rel-17 on NB-IoT and LTE-MTC, the LS response from RAN4 [4], contains the following recommendation:
· [bookmark: _Toc111045204][bookmark: _Toc111220009]RAN4 recommends that FG1-1 (downlink 16-QAM) can be “per UE” and FG1-2 (uplink 16-QAM) “per band”.
1. [bookmark: _Toc111220010][bookmark: _Toc111045205]For Rel-17 on NB-IoT and LTE-MTC, from a RAN1 perspective the type for all Rel-17 features is “Per UE”, whereas RAN4 recommends that the type for FG1-2 (16-QAM for unicast NPUSCH) can be “Per Band”. Thus, to account for the recommendation:
· [bookmark: _Toc111045206][bookmark: _Toc111220011]FG 1-2 (16-QAM for unicast NPUSCH), 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
Proposal 1 [bookmark: _Toc111220013][bookmark: _Toc103951110]For Rel-17 NB-IoT and LTE-MTC, for FG 2-1 (16-QAM for unicast NPUSCH) the following approach is adopted:
· [bookmark: _Toc103951111][bookmark: _Toc111220014]FG 1-2 (16-QAM for unicast NPUSCH) 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.



Based on above, following proposal should be discussed at the RAN1#110 meeting.
High priority proposal 2-1:
· Apply either one of following alternatives for 16-QAM for unicast NPUSCH
· Alt.1: Change the type of FG1-2 from “per-UE” to “per-band” [2]
· Alt.2: Introduce a per-band version of FG1-2 with following approach [3]
· If per UE version of FG1-2 is indicated, UE supports 16-QAM for unicast NPUSCH for all bands where per-band version of FG1-2 is not indicated.
· If per band version of FG1-2 is indicated for certain band(s), UE supports 16-QAM for unicast NPUSCH for indicated band(s), i.e., per-UE version of FG1-2 is overridden for the band(s).
	Company
	Comment

	Ericsson
	From a RAN1 perspective the type for all Rel-17 features is “Per UE,” whereas RAN4 recommends that the type for FG1-2 (16-QAM for unicast NPUSCH) can be “Per Band”.
To account for both resolutions (even though the RAN4 LS response did not include any Action to RAN1), our preference as a trade-off is to have a “per UE” capability, plus a “per band” that overrides the “per UE”” capability. 
The wording for Alt.2 in proposal 2-1 seems to say something else than in [3]. Thus, it is better to either revise the wording or simply using the wording that has been utilized since previous discussions:
Alt.2: There is a “per UE” capability, plus a “per band” that overrides the “per UE” capability.
	1. NB_IOTenh4_LTE_eMTC6
	1-2
	16-QAM for unicast NPUSCH
	…
	Per UE/Per Band*
	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
*There is a “per UE” capability, plus a “per band” that overrides the “per UE” capability.






	ZTE, Sanechips
	For Alt.1, it is simple to capture it in the spec. Correspondingly, RAN1 need to change the previous agreement. For Alt.2, does it ‘Per UE/Per Band*’ mean the capability can be either ‘per UE’ or ‘Per Band’, or it just means ‘Per band’ will override ‘per UE’ capability. If ‘per UE’ is not valid for all the cases, we think both Alts can be considered.

	Qualcomm
	Alt.1. 

	Nokia, NSB
	The RAN4 LS only indicates the type “can be” per band, so it is not absolutely clear if a change is needed. In any case, Alt2 is NBC and it creates confusion when network and UE are not implemented to the same version of the specs. Hence, if a change is made, it should be according the lines of alt. 1, and a UE indicating support to the new per band capability would not indicate support to the per UE capability at the same time. 

	Huawei, HiSilicon
	We are fine with Alt 1, or leave this up to RAN2.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, following updated proposal can be made.
· Apply either one of following alternatives for 16-QAM for unicast NPUSCH
· Alt.1: Change the type of FG1-2 from “per-UE” to “per-band” [2]
· Alt.2: Introduce a per-band version of FG1-2 with following approach [3]
· If per UE version of FG1-2 is indicated, UE supports 16-QAM for unicast NPUSCH for all bands where per-band version of FG1-2 is not indicated.
· If per band version of FG1-2 is indicated for certain band(s), UE supports 16-QAM for unicast NPUSCH for indicated band(s), i.e., per-UE version of FG1-2 is overridden for the band(s).
BTW, when I checked the latest 36.306/36.331, corresponding “per-band” capability signaling seems already there. Maybe someone can clarify whether above proposal does not have any impact.
SupportedBand-NB-v1710	::=		SEQUENCE {
	npusch-16QAM-r17					ENUMERATED {supported}		OPTIONAL
}




3. Conclusions
Proposals for Wednesday online session

Change the type of FG1-2 from “per-UE” to “per-band”
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