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1	Introduction

This document discusses remaining eMTC Capabilities opens issues:
· H817 : WI Open issue: TS 36.306: Editor’s note: In RRC the 4 PUR capabilities are part of MAC parameters for eMTC, but are part of general parameters for NB-IoT. Need to align one way or another.

· H820/H852: WI Open issue: TS 36.306: Editor's note: Field names need to be aligned across TS 36.331 and TS 36.306. 

This document also discusses the impact due to a plethora of new capabilities in the RAN1 features list [6]

2	Discussion
RAN2 open issues
PUR capabilities 
There is an Editor’s note in the TS 36.306 correction CRs [2], [3] as follows:
Editor's note: In RRC the 4 PUR capabilities are part of MAC parameters for eMTC, but are part of general parameters for NB-IoT. Need to align one way or another.

Transmission using PUR is clearly not a MAC feature but a general feature. Thus, if alignment is needed, the PUR capabilities should be moved to general capabilities in the eMTC correction CR [4].
Proposal 1: Move the four PUR capabilities to general capabilities in the eMTC RRC correction CR.

Group Wake Up Signal Capabilities 
There is an Editor’s note in the TS 36.306 eMTC correction CR [2] as follows:
4.3.4.xa	groupWakeUpSignal-r16
This field indicates whether the UE supports Group WUS for FDD as specified in TS 36.211 [17], TS 36.213 [22] and TS 36.304 [14]. This feature is only applicable if the UE supports ce-ModeA-r13 or if the UE supports any ue-Category-NB.
Editor's note: Field names need to be aligned across TS 36.331 and TS 36.306.
It was also discussed during the TS 36.306 correction CRs [2], [3] review that it would be preferable that the capabilities names are aligned between NB-IoT and eMTC.
Proposal 2: Change the group Wake Up Signal capabilities names in the eMTC correction CR so the names align with NB-IoT and Rel-15 capabilities names. 

Other Capabilities 
The naming of the capabilities specific to CE mode A/B does not align between Rel-15 and Rel-16. 

PhyLayerParameters-v1530 ::=           SEQUENCE {
    ...                                                            OPTIONAL,
    ce-Capabilities-r15                SEQUENCE {
        ce-CRS-IntfMitig-r15                   ENUMERATED {supported}          OPTIONAL,
        ce-CQI-AlternativeTable-r15            ENUMERATED {supported}          OPTIONAL,
        ce-PDSCH-FlexibleStartPRB-CE-ModeA-r15    ENUMERATED {supported}          OPTIONAL,
        ce-PDSCH-FlexibleStartPRB-CE-ModeB-r15    ENUMERATED {supported}          OPTIONAL,
        ce-PDSCH-64QAM-r15                     ENUMERATED {supported}          OPTIONAL,
        ce-PUSCH-FlexibleStartPRB-CE-ModeA-r15    ENUMERATED {supported}          OPTIONAL,
        ce-PUSCH-FlexibleStartPRB-CE-ModeB-r15    ENUMERATED {supported}          OPTIONAL,
        ce-PUSCH-SubPRB-Allocation-r15         ENUMERATED {supported}          OPTIONAL,
        ce-UL-HARQ-ACK-Feedback-r15            ENUMERATED {supported}          OPTIONAL
    }   OPTIONAL,
    shortCQI-ForSCellActivation-r15        ENUMERATED {supported}         OPTIONAL,
    …
}

[bookmark: _MailEndCompose]PhyLayerParameters-v16xy ::=           SEQUENCE {
    ce-Capabilities-v16xy   SEQUENCE {
        ce-CRS-ChannelEstMPDCCH-r16        ENUMERATED {supported}         OPTIONAL,
        ce-ModeA-CSI-RS-Feedback-r16       ENUMERATED {supported}         OPTIONAL,
        ce-ModeA-PDSCH-MultiTB-r16         ENUMERATED {supported}         OPTIONAL,
        ce-ModeA-PUSCH-MultiTB-r16         ENUMERATED {supported}         OPTIONAL,
        ce-ModeB-PDSCH-MultiTB-r16         ENUMERATED {supported}         OPTIONAL,
        ce-ModeB-PUSCH-MultiTB-r16         ENUMERATED {supported}         OPTIONAL,
        ce-ModeA-ETWS-CMAS-RxInConn-r16    ENUMERATED {supported}         OPTIONAL,
        ce-ModeB-ETWS-CMAS-RxInConn-r16    ENUMERATED {supported}         OPTIONAL,
        ce-RxInLTE-ControlRegion-r16       ENUMERATED {supported}         OPTIONAL,
        dl-ChannelQualityReporting-r16     ENUMERATED {supported}         OPTIONAL
    }   OPTIONAL,
    widebandPRG-Slot-r16               ENUMERATED {supported}         OPTIONAL,
    widebandPRG-Subslot-r16            ENUMERATED {supported}         OPTIONAL,
    widebandPRG-Subframe-r16           ENUMERATED {supported}         OPTIONAL
}

Proposal 3: Align the naming of ce mode A/B specific capabilities to align to those in Rel-15 (e.g. similar to ce-PDSCH-FlexibleStartPRB-CE-ModeA-r15)

RAN1 features list
RAN1 has sent a LS with an updated Rel-16 RAN1 UE features lists for LTE [6].
Compared with the capabilities currently captured in RAN2, there are a number of differences:
Group Wake Up signal
RAN1 has agreed two separate optional sub-features with capability signalling for eMTC. Similar agreements were made for NB-IoT.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need of FDD/TDD differentiation
	Note
	Mandatory/Optional

	1-1
	Group WUS without group resource alternation
	1. Group WUS without group resource alternation
	Rel-15 MWUS

	Yes
	
	Optional with capability signalling

	1-2
	Group WUS with group resource alternation
	1. Group WUS with group resource alternation
	1-1
	Yes
	
	Optional with capability signalling



For WUS we provide common NB-IoT and eMTC proposals in [8]. 
PUR
RAN1 agreed on 8 PUR related capabitlies for eMTC
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need of FDD/TDD differentiation
	Note
	Mandatory/Optional

	1-3
	PUR for full-PRB in CEmodeA
	1. PUR for full-PRB in CEmodeA
	CEmodeA
	Yes
	RAN2 has agreed that PUR with UP and CP solutions have separate indications, but this is not captured in this RAN1 UE feature list.

	Optional with capability signalling

	1-3a
	Combination of PUR for full-PRB in CEmodeA with max UL TBS 2984 bits
	1. Combination of PUR for full-PRB in CEmodeA with max UL TBS 2984 bits
	
1-3,
and ce-PUSCH-NB-MaxTBS
	Yes
	
	Optional with capability signalling

	1-4
	PUR for full-PRB in CEmodeB
	1. PUR for full-PRB in CEmodeB
2. Potential UE-specific cyclic shift for DMRS
	1-3,
and CEmodeB
	Yes
	RAN2 has agreed that PUR with UP and CP solutions have separate indications, but this is not captured in this RAN1 UE feature list.
	Optional with capability signalling

	1-5
	PUR for sub-PRB in CEmodeA
	1. PUR for sub-PRB in CEmodeA
	1-3,
and UL sub-PRB
	Yes
	RAN2 has agreed that PUR with UP and CP solutions have separate indications, but this is not captured in this RAN1 UE feature list.
	Optional with capability signalling

	1-6
	PUR for sub-PRB in CEmodeB
	1. PUR for sub-PRB in CEmodeB
	1-4,
and UL sub-PRB
	Yes
	RAN2 has agreed that PUR with UP and CP solutions have separate indications, but this is not captured in this RAN1 UE feature list.
	Optional with capability signalling

	1-7
	PUR serving cell RSRP TA validation
	1. Serving cell RSRP for TA validation for PUR
	1-3
	Yes
	TA validation mechanisms based on ‘Serving cell changes’ and ‘TA timer for idle mode’ (and ‘TA always valid’) are mandatory for PUR UEs.
	Optional with capability signalling

	1-8
	PUR frequency hopping
	1. Frequency hopping for PUR
	1-3
	Yes
	
	Optional with capability signalling

	1-9
	PUR L1 ACK
	1. L1 ACK for PUR
	1-3
	Yes
	
	Optional with capability signalling



Of the 8 capabilities, only the first has been captured, and differentiated for CP/UP and EPC/5GS. 
The following proposals related to NB-IoT/eMTC common capabilities (highlighted in blue above) are discussed in [8], we propose not to duplicate the discussion here but include here for completeness.
	Proposal 6-1: For NB-IoT and eMTC, introduce a new general capability pur-RSRP-Validation-r16, conditional to support of pur-CP-EPC-r16 and/or pur-CP-5GC-r16 and/or pur-UP-EPC-r16 and/or pur-CP-EPC-r16.
Proposal 6-2: For NB-IoT and eMTC, introduce a new physical layer capability pur-CP-L1Ack-r16, conditional to support of pur-CP-EPC-r16 and/or pur-CP-5GC-r16.



The remaining capabilities highlighted in yellow are pure AS mechansisms, and there is no need for EPC/5GC differentiation. There is also no need for UP/CP differentiation.
Proposal 4-1: For eMTC, introduce a new general capability pur-PUSCH-NB-MaxTBS-r16, conditional to support of (pur-CP-EPC-r16 and/or pur-CP-5GC-r16 and/or pur-UP-EPC-r16 and/or pur-CP-EPC-r16) and ce-PUSCH-NB-MaxTBS.
Proposal 4-2: For eMTC, introduce a new general capability pur-CE-ModeB-r16, conditional to support of pur-CP-EPC-r16 and/or pur-CP-5GC-r16 and/or pur-UP-EPC-r16 and/or pur-CP-EPC-r16.
Proposal 4-3: For eMTC, introduce a new physical layer capability pur-Sub-PRB-CE-ModeA-r16, conditional to support of (pur-CP-EPC-r16 and/or pur-CP-5GC-r16 and/or pur-UP-EPC-r16 and/or pur-CP-EPC-r16) and ce-PUSCH-SubPRB-Allocation-r15.
Proposal 4-4: For eMTC, introduce a new physical layer capability pur-Sub-PRB-CE-ModeB-r16, conditional to support of (pur-CP-EPC-r16 and/or pur-CP-5GC-r16 and/or pur-UP-EPC-r16 and/or pur-CP-EPC-r16) and pur-CE-ModeB-r16 and ce-PUSCH-SubPRB-Allocation-r15.
Proposal 4-5: For eMTC, introduce a new physical layer capability pur-FrequencyHopping-r16, conditional to support of pur-CP-EPC-r16 and/or pur-CP-5GC-r16 and/or pur-UP-EPC-r16 and/or pur-CP-EPC-r16.

MultiTB scheduling
RAN1 has agreed to 12 optional sub-features with capability signalling: 

	Index
	Feature group
	Components
	Prerequisite feature groups
	Need of FDD/TDD differentiation
	Note
	Mandatory/Optional

	1-10
	Multi-TB unicast for DL in CEmodeA
	1. Multi-TB unicast scheduling for DL in CEmodeA
	CEmodeA
	Yes
	Following legacy capabilities are reused to support combinations.
o Rel-14 feature for 2984 bits max UL TBS in 1.4 MHz in CE mode A
o Rel-14 feature for new numbers of repetitions for PUSCH in CE mode A
o Rel-14 feature for modulation restrictions for PDSCH/PUSCH in CE mode A
o Rel-15 features for flexible starting PRB for PDSCH/PUSCH in CE mode A/B
	Optional with capability signalling

	1-11
	Multi-TB unicast for DL in CEmodeB
	1. Multi-TB unicast scheduling for DL in CEmodeB
	CEmodeB
	Yes
	
	Optional with capability signalling

	1-12
	Multi-TB unicast for UL in CEmodeA
	1. Multi-TB unicast scheduling for UL in CEmodeA
	CEmodeA
	Yes
	
	Optional with capability signalling

	1-13
	Multi-TB unicast for UL in CEmodeB
	1. Multi-TB unicast scheduling for UL in CEmodeB
	CEmodeB
	Yes
	
	Optional with capability signalling

	1-14
	Multi-TB unicast TB interleaving
	1. TB interleaving for multi-TB unicast scheduling
	1-10 or 1-11 or 1-12 or 1-13
	Yes
	
	Optional with capability signalling

	1-15
	Multi-TB unicast HARQ bundling
	1. DL HARQ bundling for multi-TB unicast scheduling
	1-10
	Yes
	
	Optional with capability signalling

	1-16
	Multi-TB unicast UL sub-PRB
	1. UL sub-PRB allocation for multi-TB unicast scheduling
	1-12 or 1-13,
and UL sub-PRB
	Yes
	
	Optional with capability signalling

	1-17
	Multi-TB unicast UL early termination
	1. UL early termination for multi-TB unicast scheduling
	1-12 [and 1-25],
or 1-13 [and 1-26]
	Yes
	
	Optional with capability signalling

	1-18
	Multi-TB unicast DL 64QAM for CE mode A
	1. DL 64QAM for multi-TB unicast scheduling for CE mode A
	1-10,
and DL 64QAM
	Yes
	
	Optional with capability signalling

	1-19
	Multi-TB unicast frequency hopping
	1. Frequency hopping for multi-TB unicast scheduling
	1-10 or 1-11 or 1-12 or 1-13
	Yes
	
	Optional with capability signalling

	1-21
	Multi-TB SC-MTCH in CEmodeA
	1. Multi-TB SC-MTCH scheduling in CEmodeA
2. Potential scheduling gaps for multi-TB SC-MTCH scheduling in CEmodeA
	CEmodeA,
and SC-PTM
	Yes
	The basic multicast (SC-PTM) functionality was introduced for LTE-M/NB-IoT in Rel-14 without capability signaling.
	Up to RAN2

	1-22
	Multi-TB SC-MTCH in CEmodeB
	1. Multi-TB SC-MTCH scheduling in CEmodeB
2. Potential scheduling gaps for multi-TB SC-MTCH scheduling in CEmodeB
	CEmodeB,
and SC-PTM
	Yes
	The basic multicast (SC-PTM) functionality was introduced for LTE-M/NB-IoT in Rel-14 without capability signaling.
	Up to RAN2



The yellow highlighted capabitlies have not yet been capture in RAN2 specifications, and are pure AS mechansisms so there is no need for EPC/5GC differentiation. 
Proposal 5-1: For eMTC, introduce a new physical layer capability ce-MultiTB-Interleaving-r16, conditional to support of ce-ModeA-PUSCH-MultiTB-r16 and/or ce-ModeB-PUSCH-MultiTB-r16 and/or ce-ModeA-PDSCH-MultiTB-r16 and/or ce-ModeB-PDSCH-MultiTB-r16.
Proposal 5-2: For eMTC, introduce a new physical layer capability ce-MultiTB-HARQ-Bundling-r16, conditional to support of ce-ModeA-PDSCH-MultiTB-r16.
Proposal 5-3: For eMTC, introduce a new physical layer capability ce-MultiTB-Sub-PRB-r16, conditional to support of (ce-ModeA-PUSCH-MultiTB-r16 and/or ce-ModeB-PUSCH-MultiTB-r16) and ce-PUSCH-SubPRB-Allocation-r15.
Proposal 5-4: For eMTC, introduce a new physical layer capability ce-MultiTB-EarlyTermination-r16, conditional to support of ce-ModeA-PUSCH-MultiTB-r16 and/or ce-ModeB-PUSCH-MultiTB-r16.
Proposal 5-5: For eMTC, introduce a new physical layer capability ce-MultiTB-64QAM-r16, conditional to support of ce-ModeA-PDSCH-MultiTB-r16 and ce-PDSCH-64QAM-r15.
Proposal 5-6: For eMTC, introduce a new physical layer capability ce-MultiTB-FrequencyHopping-r16, conditional to support of ce-ModeA-PUSCH-MultiTB-r16 and/or ce-ModeB-PUSCH-MultiTB-r16 and/or ce-ModeA-PDSCH-MultiTB-r16 and/or ce-ModeB-PDSCH-MultiTB-r16.
In [2] one capability is already introduced for Multi-TB SC-MTCH in CE-modeA, a second capability for CE Mode B is needed.
Proposal 5-7: For eMTC, introduce a new capability without radio access capability signaling for Multi-TB SC-MTCH in CE-modeB.

Resource reservation for NR
RAN1 has defined separate sub-features for subframe level and slot level resource reservation granularity. 

	Index
	Feature group
	Components
	Prerequisite feature groups
	Need of FDD/TDD differentiation
	Note
	Mandatory/Optional

	1-23
	Subframe level resource reservation for DL in CEmodeA
	1. Subframe-level time-domain resource reservation in DL in CEmodeA
2. RBG-level frequency-domain resource reservation in DL in CEmodeA
	CEmodeA
	Yes
	
	Optional with capability signalling

	1-23a
	Slot/symbol level resource reservation for DL in CEmodeA
	1. Slot/symbol-level time-domain resource reservation in DL in CEmodeA
2. RBG-level frequency-domain resource reservation in DL in CEmodeA
	1-23
	Yes
	
	Optional with capability signalling

	1-24
	Subframe level resource reservation for DL in CEmodeB
	1. Subframe-level time-domain resource reservation in DL in CEmodeB
2. RBG-level frequency-domain resource reservation in DL in CEmodeB
	CEmodeB
	Yes
	
	Optional with capability signalling

	1-24a
	Slot/symbol level resource reservation for DL in CEmodeB
	1. Slot/symbol-level time-domain resource reservation in DL in CEmodeB
2. RBG-level frequency-domain resource reservation in DL in CEmodeB
	1-24
	Yes
	
	Optional with capability signalling

	1-25
	Subframe level resource reservation for UL in CEmodeA
	1. Subframe-level time-domain resource reservation in UL in CEmodeA
	CEmodeA
	Yes
	
	Optional with capability signalling

	1-25a
	Slot/symbol-level resource reservation for UL in CEmodeA
	1. Slot/symbol-level time-domain resource reservation in UL in CEmodeA
	1-25
	Yes
	
	Optional with capability signalling

	1-26
	Subframe level resource reservation for UL in CEmodeB
	1. Subframe-level time-domain resource reservation in UL in CEmodeB
	CEmodeB
	Yes
	
	Optional with capability signalling

	1-26a
	Slot/symbol-level resource reservation for UL in CEmodeB
	1. Slot/symbol-level time-domain resource reservation in UL in CEmodeB
	1-26
	Yes
	
	Optional with capability signalling

	1-27
	Subcarrier puncturing for DL in CEmodeA
	1. Subcarrier puncturing for DL in CEmodeA
	CEmodeA
	Yes
	
	Optional with capability signalling

	1-28
	Subcarrier puncturing for DL in CEmodeB
	1. Subcarrier puncturing for DL in CEmodeB
	CEmodeB
	Yes
	
	Optional with capability signalling



The CR in [2] captures 4 capabilities for resource reservation, but the RAN1 agreed capabilities splits these into 8 (separate for subframe level and for slot/symbol level). The CR in [2] already captures the 2 capabilities for subcarrier puncturing.
Proposal 6-1: Rename the four already defined capabilities to ce-SubframeResourceResvUL-CE-ModeA-r16, ce-SubframeResourceResvDL-CE-ModeA-r16, ce-SubframeResourceResvDL-CE-ModeA-r16, ce-SubframeResourceResvDL-CE-ModeB-r16
Proposal 6-2: Introduce four new physical layer capabilities ce-SlotSymbolResourceResvUL-CE-ModeA-r16, ce-SlotSymbolResourceResvUL-CE-ModeB-r16, ce-SlotSymbolResourceResvDL-CE-ModeA-r16, ce-SlotSymbolResourceResvDL-CE-ModeB-r16 to support of slot/symbol level granularity.

DL quality report
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need of FDD/TDD differentiation
	Note
	Mandatory/Optional

	1-29
	DL quality report in Msg3 in Idle
	1. Using 2 bits in Msg3 in Idle
2. Using 4 bits in Msg3 in Idle
	CEmodeA
	Yes
	It is up to RAN2 whether to have separate capabilities for CE mode A and B.
	Up to RAN2

	1-30
	DL quality report in Connected
	1. DL quality report using 4 bits in Connected
	CEmodeA
	Yes
	It is up to RAN2 whether to have separate capabilities for CE mode A and B.
	Up to RAN2



The above capabilities have already been captured.
	
MPDCCH performance improvement
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need of FDD/TDD differentiation
	Note
	Mandatory/Optional

	1-31
	MPDCCH performance improvement with precoder cycling in CEmodeA
	1. MPDCCH performance improvement with precoder cycling in CEmodeA
	CEmodeA
	Yes
	
	Optional with capability signalling

	1-32
	MPDCCH performance improvement with precoder cycling in CEmodeB
	1. MPDCCH performance improvement with precoder cycling in CEmodeB
	CEmodeB
	Yes
	
	Optional with capability signalling

	1-33
	MPDCCH performance improvement with CSI-based mapping for CE mode A
	1. MPDCCH performance improvement with CSI-based mapping for CE mode A
	1-31
	Yes
	
	Optional with capability signalling

	1-34
	MPDCCH performance improvement with reciprocity-based candidates in TDD
	1. MPDCCH performance improvement with reciprocity-based candidates in TDD
	1-31 or 1-32
	TDD only
	FFS: whether it can apply to CE mode B
	Optional with capability signalling



Currently there is only one capability captured, ce-CRS-ChannelEstMPDCCH-r16
Proposal 7-1: Rename existing capability to ce-CRS-ChannelEstMPDCCH-CE-ModeA-r16
Proposal 7-2: Introduce a new physical layer capability ce-CRS-ChannelEstMPDCCH-CE-ModeB-r16
Proposal 7-3: Introduce a new physical layer capability ce-CRS-ChannelEstMPDCCH-CSI-CE-ModeB-r16 conditional to support of ce-CRS-ChannelEstMPDCCH-CE-ModeA-r16
Proposal 7-4: Introduce a new physical layer capability ce-CRS-ChannelEstMPDCCH-reciprocity-TDD-r16 conditional to support of ce-CRS-ChannelEstMPDCCH-CE-ModeA-r16 and/or ce-CRS-ChannelEstMPDCCH-CE-ModeB-r16

CSI-RS-Feedback
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need of FDD/TDD differentiation
	Note
	Mandatory/Optional

	1-35
	CSI-RS-based feedback for non-BL UE
	1. CSI-RS-based feedback for non-BL UE in CEmodeA

	tm9-CE-ModeA-r13
	Yes
	
	Optional with capability signalling

	1-35a
	Codebook subset restriction for CSI-RS-based feedback for non-BL UE in CEmodeA
	1. Codebook subset restriction for CSI-RS-based feedback for non-BL UE in CEmodeA
	
1-35
	Yes
	
	Optional with capability signalling



Currently only a single capability is captured, ce-ModeA-CSI-RS-Feedback-r16
Proposal 8-1: Introduce a new physical layer capability ce-ModeA-CodebookRestriction-CSI-RS-Feedback-r16 conditional to support of ce-ModeA-CSI-RS-Feedback-r16
ETWS/CMAS indication
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need of FDD/TDD differentiation
	Note
	Mandatory/Optional

	1-36
	ETWS/CMAS indication in connected mode for non-BL UE in CEmodeA
	1. ETWS/CMAS indication in connected mode for non-BL UE in CEmodeA
	CEmodeA
	Yes
	
	Optional with capability signalling

	1-37
	ETWS/CMAS indication in connected mode for non-BL UE in CEmodeB
	1. ETWS/CMAS indication in connected mode for non-BL UE in CEmodeB
	CEmodeB
	Yes
	
	Optional with capability signalling



The above capabilities are already captured in [2].
LTE Control Channel use
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need of FDD/TDD differentiation
	Note
	Mandatory/Optional

	1-38
	LTE control region use for MPDCCH in CEmodeA
	1. LTE control region use for MPDCCH in CEmodeA
	CEmodeA
	Yes
	
	Optional with capability signalling

	1-39
	LTE control region use for MPDCCH in CEmodeB
	1. LTE control region use for MPDCCH in CEmodeB
	CEmodeB
	Yes
	
	Optional with capability signalling

	1-40
	LTE control region use for PDSCH in CEmodeA
	1. LTE control region use for PDSCH in CEmodeA
	CEmodeA
	Yes
	
	Optional with capability signalling

	1-41
	LTE control region use for PDSCH in CEmodeB
	1. LTE control region use for PDSCH in CEmodeB
	CEmodeB
	Yes
	
	Optional with capability signalling



Currently only a single capability is defined, covering all 4 of the above in ce-RxInLTE-ControlRegion-r16
Proposal 9-1: Rename existing capability to ce-MPDCCH-RxInLTE-ControlRegion-CE-ModeA-r16
Proposal 9-2: Introduce 3 new capabilities ce-MPDCCH-RxInLTE-ControlRegion-CE-ModeB-r16, ce-MPDSCH-RxInLTE-ControlRegion-CE-ModeA-r16, ce-MPDSCH-RxInLTE-ControlRegion-CE-ModeB-r16
Other
Currently none of the physical layer capabilities are differentiated for TDD/FDD in the latest RRC specification or in the RRC Release 16 CR in [4]. According to [6] all of them should be. 
Proposal 10-1: Introduce UE-EUTRA-CapabilityAddXDD-Mode container for all of the newly introduced Release-16 physical layer capabilities.
In addition we noticed that this is missing from Rel-15 too – there is currently no physical layer capability differentiation between TDD and FDD even though the Rel-15 RAN1 feature list [9] indicated that it is needed for most physical capabilities. 
Proposal 10-2: Correct Rel-15 to introduce UE-EUTRA-CapabilityAddXDD-Mode for physical layer capabilities for TDD/FDD differentiation.
A correction to Rel-15 is provided in [10].

3	Conclusion
In this document, we have discussed miscellaneous WI open issues and made the following proposals:

RAN2 open issues:
Proposal 1: Move the four PUR capabilities to general capabilities in the eMTC RRC correction CR.
Proposal 2: Change the group Wake Up Signal capabilities names in the eMTC correction CR so the names align with NB-IoT and Rel-15 capabilities names. 
Proposal 3: Align the naming of ce mode A/B specific capabilities to align to those in Rel-15 (e.g. similar to ce-PDSCH-FlexibleStartPRB-CE-ModeA-r15)

RAN1 Feature List Impact:
PUR
Proposal 4-1: For eMTC, introduce a new general capability pur-PUSCH-NB-MaxTBS-r16, conditional to support of (pur-CP-EPC-r16 and/or pur-CP-5GC-r16 and/or pur-UP-EPC-r16 and/or pur-CP-EPC-r16) and ce-PUSCH-NB-MaxTBS.
Proposal 4-2: For eMTC, introduce a new general capability pur-CE-ModeB-r16, conditional to support of pur-CP-EPC-r16 and/or pur-CP-5GC-r16 and/or pur-UP-EPC-r16 and/or pur-CP-EPC-r16.
Proposal 4-3: For eMTC, introduce a new physical layer capability pur-Sub-PRB-CE-ModeA-r16, conditional to support of (pur-CP-EPC-r16 and/or pur-CP-5GC-r16 and/or pur-UP-EPC-r16 and/or pur-CP-EPC-r16) and ce-PUSCH-SubPRB-Allocation-r15.
Proposal 4-4: For eMTC, introduce a new physical layer capability pur-Sub-PRB-CE-ModeB-r16, conditional to support of (pur-CP-EPC-r16 and/or pur-CP-5GC-r16 and/or pur-UP-EPC-r16 and/or pur-CP-EPC-r16) and pur-CE-ModeB-r16 and ce-PUSCH-SubPRB-Allocation-r15.
Proposal 4-5: For eMTC, introduce a new physical layer capability pur-FrequencyHopping-r16, conditional to support of pur-CP-EPC-r16 and/or pur-CP-5GC-r16 and/or pur-UP-EPC-r16 and/or pur-CP-EPC-r16.

MultiTB scheduling
Proposal 5-1: For eMTC, introduce a new physical layer capability ce-MultiTB-Interleaving-r16, conditional to support of ce-ModeA-PUSCH-MultiTB-r16 and/or ce-ModeB-PUSCH-MultiTB-r16 and/or ce-ModeA-PDSCH-MultiTB-r16 and/or ce-ModeB-PDSCH-MultiTB-r16.
Proposal 5-2: For eMTC, introduce a new physical layer capability ce-MultiTB-HARQ-Bundling-r16, conditional to support of ce-ModeA-PDSCH-MultiTB-r16.
Proposal 5-3: For eMTC, introduce a new physical layer capability ce-MultiTB-Sub-PRB-r16, conditional to support of (ce-ModeA-PUSCH-MultiTB-r16 and/or ce-ModeB-PUSCH-MultiTB-r16) and ce-PUSCH-SubPRB-Allocation-r15.
Proposal 5-4: For eMTC, introduce a new physical layer capability ce-MultiTB-EarlyTermination-r16, conditional to support of ce-ModeA-PUSCH-MultiTB-r16 and/or ce-ModeB-PUSCH-MultiTB-r16.
Proposal 5-5: For eMTC, introduce a new physical layer capability ce-MultiTB-64QAM-r16, conditional to support of ce-ModeA-PDSCH-MultiTB-r16 and ce-PDSCH-64QAM-r15.
Proposal 5-6: For eMTC, introduce a new physical layer capability ce-MultiTB-FrequencyHopping-r16, conditional to support of ce-ModeA-PUSCH-MultiTB-r16 and/or ce-ModeB-PUSCH-MultiTB-r16 and/or ce-ModeA-PDSCH-MultiTB-r16 and/or ce-ModeB-PDSCH-MultiTB-r16.
Proposal 5-7: For eMTC, introduce a new capability without radio access capability signaling for Multi-TB SC-MTCH in CE-modeB.

Resource reservation for NR
Proposal 6-1: Rename the four already defined capabilities to ce-SubframeResourceResvUL-CE-ModeA-r16, ce-SubframeResourceResvDL-CE-ModeA-r16, ce-SubframeResourceResvDL-CE-ModeA-r16, ce-SubframeResourceResvDL-CE-ModeB-r16
Proposal 6-2: Introduce four new physical layer capabilities ce-SlotSymbolResourceResvUL-CE-ModeA-r16, ce-SlotSymbolResourceResvUL-CE-ModeB-r16, ce-SlotSymbolResourceResvDL-CE-ModeA-r16, ce-SlotSymbolResourceResvDL-CE-ModeB-r16 to support of slot/symbol level granularity.

MPDCCH Performance Improvement
Proposal 7-1: Rename existing capability to ce-CRS-ChannelEstMPDCCH-CE-ModeA-r16
Proposal 7-2: Introduce a new physical layer capability ce-CRS-ChannelEstMPDCCH-CE-ModeB-r16
Proposal 7-3: Introduce a new physical layer capability ce-CRS-ChannelEstMPDCCH-CSI-CE-ModeB-r16 conditional to support of ce-CRS-ChannelEstMPDCCH-CE-ModeA-r16
Proposal 7-4: Introduce a new physical layer capability ce-CRS-ChannelEstMPDCCH-reciprocity-TDD-r16 conditional to support of ce-CRS-ChannelEstMPDCCH-CE-ModeA-r16 and/or ce-CRS-ChannelEstMPDCCH-CE-ModeB-r16

CSI-RS Feedback
Proposal 8-1: Introduce a new physical layer capability ce-ModeA-CodebookRestriction-CSI-RS-Feedback-r16 conditional to support of ce-ModeA-CSI-RS-Feedback-r16
LTE Control Channel use
Proposal 9-1: Rename existing capability to ce-MPDCCH-RxInLTE-ControlRegion-CE-ModeA-r16
Proposal 9-2: Introduce 3 new capabilities ce-MPDCCH-RxInLTE-ControlRegion-CE-ModeB-r16, ce-MPDSCH-RxInLTE-ControlRegion-CE-ModeA-r16, ce-MPDSCH-RxInLTE-ControlRegion-CE-ModeB-r16

Other
Proposal 10-1: Introduce UE-EUTRA-CapabilityAddXDD-Mode container for all of the newly introduced Release-16 physical layer capabilities.
Proposal 10-2: Correct Rel-15 to introduce UE-EUTRA-CapabilityAddXDD-Mode for physical layer capabilities for TDD/FDD differentiation.
A correction to Rel-15 is provided in [10].
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