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1	Introduction

This document discusses remaining NB-IoT Capabilities opens issues:
· 7-1’: FFS - For NB-IoT and eMTC, there is no need to define an optional feature for support of assistance information for inter-RAT cell selection to/from NB-IoT.

· 9-4’: For NB-IoT, all pre-Rel15 capabilities not CIoT EPS optimisations related and other than rai-Support-r14 are applicable to 5GC without capability differentiation. FFS rai-Support-r14.

· 9-5’: FFS - For NB-IoT and eMTC connected to 5GC, support of AS RAI enhancement is optional at the UE

This document discusses the impact of RAN1 features list [6].
2	Discussion
RAN2 open issues
Assistance information for inter-RAT cell selection to/from NB-IoT
There is a FFS in [1]:
RAN2#109bis-e agreements:
FFS - For NB-IoT and eMTC, there is no need to define a optional feature for support of assistance information for inter-RAT cell selection to/from NB-IoT.

In our understanding, the reason for introducing optional features without capability reporting in TS 36.306 is conformance and IoT testing. If a device declares support of the feature, then the corresponding test package is run.
In the case of assistance information for inter-RAT cell selection to/from NB-IoT, there is no defined associated behaviour thus there cannot be any associated test.
Proposal 1: There is no need to introduce an optional feature for support of assistance information for inter-RAT cell selection to/from NB-IoT in TS 36.306. 

AS RAI enhancement for UE connected to 5GC
There are two FFSs in [1]:
RAN2#109bis-e agreements:
9-4’: For NB-IoT, all pre-Rel15 capabilities not CIoT EPS optimisations related and other than rai-Support-r14 are applicable to 5GC without capability differentiation. FFS rai-Support-r14.
FFS - For NB-IoT and eMTC connected to 5GC, support of AS RAI enhancement is optional at the UE.

For the 1st FFS, it was agreed that Rel-14 AS RAI also applies to UEs connected to 5GC:
RAN2#109bis-e agreements:
It is up to the UE to use Rel-16 or Rel-14 AS RAI if Rel-14 is configured for the UE connected to 5GC.
So the only remaining question is whether there is a need to differentiate between EPC and 5GC. As this a MAC feature, we think there is no need for differentiation.
Proposal 2-1: rai-Support-r14 applies to both EPC and 5GC without EPC/5GC differentiation

For the 2nd FFS, if the feature is mandatory at the UE, then the corresponding test case(s) will be run during conformance and IoT testing.
We do not understand why a UE supporting the CP solution shall support AS RAI via MAC CE especially now that it has been agreed that the Rel-14 AS RAI mechanism was also supported in 5GC. Note that it also been agreed that it was up to the UE if/when to report RAI via MAC CE.
Proposal 2-2: Introduce an optional feature for support of AS RAI enhancement for UE connected to 5GC in TS 36.306. 

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 as discussed in the following sections.
Group Wake Up signal
RAN1 has agreed two separate optional sub-features with capability signalling for NB-IoT. Similar agreements were made for eMTC.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need of FDD/TDD differentiation
	Note
	Mandatory/Optional

	2-1
	UE-group wake-up signal (Group WUS) with a wake-up time before the first associated PO (without group resource alternation)
	
	Rel-15 NWUS
	FDD only
	

	Optional with capability signalling

	2-2
	UE-group WUS with a wake-up time before the first associated PO (with group resource alternation)
	
	2-1
	FDD only
	If UE does not support group resource alternation and the eNB enables group resource alternation, UE falls back to Rel-15 NWUS when Rel-15 NWUS is configured or no NWUS when Rel-15 NWUS is not configured.
	Optional with capability signalling



Proposal 3-1: For NB-IoT and eMTC, clarify in TS 36.331 and TS 36.306 that the capability groupWakeUpSignal-r16 corresponds to GWUS without group alternation.  
Proposal 3-2: For NB-IoT and eMTC, introduce a new capability groupWakeUpSignalAlternation-r16 corresponding to GWUS with group alternation, conditional to support of groupWakeUpSignal-r16.
Proposal 3-3: For eMTC, introduce a new capability groupWakeUpSignalAlternationTDD-r16 corresponding to GWUS with group alternation, conditional to support of groupWakeUpSignalTDD-r16.
Proposal 3-4: Update TS 36.304 to specify that if the UE does not support GWUS with group alternation and the eNB enables group alternation, then the UE does not use GWUS.

PUR
RAN1 has agreed to two additional optional sub-features with capability signalling for NB-IoT. Similar agrrements were made for eMTC. 
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need of FDD/TDD differentiation
	Note
	Mandatory/Optional

	2-3
	Transmission in preconfigured UL resources (PUR) 
(with potential UE-specific cyclic shift for DMRS)
	
	
	FDD only
	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

	2-4
	PUR with serving cell RSRP for TA validation

	
	2-3
	FDD only
	RAN2 has agreed that PUR with UP and CP solutions have separate indications, but this is not captured in this RAN1 UE feature list.
TA validation mechanisms based on ‘Serving cell changes’, ‘TA timer for idle mode’ and ‘TA always valid’ are mandatory for PUR UEs. 
	Optional with capability signalling

	2-5
	PUR with L1 ACK
	
	2-3
	FDD only
	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



RSRP validation is pure AS mechansism, and there is no need for EPC/5GC differentiation. There is also no need for UP/CP differentiation. 
Proposal 4-1: 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-UP-EPC-r16.

L1 ACK is a pure AS mechansism, and there is no need for EPC/5GC differentiation. It is only applicable to the CP solution.
Proposal 4-2: 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.
We do not think there is any other impact on TS 36.331 or TS 36.321 because if the sub-feature is not supported by the UE it should not be configured / used by the eNB.

MultiTB scheduling
RAN1 has agreed to five optional sub-features with capability signalling: 
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need of FDD/TDD differentiation
	Note
	Mandatory/Optional

	2-6
	Multi-TB scheduling for unicast in DL with a single DCI
(Interleaved transmission)
	

	Two HARQ processes
	FDD only
	
	Optional with capability signalling

	2-7
	Multi-TB scheduling for unicast in DL with a single DCI (Non-interleaved transmission) 
	
	Two HARQ processes
	FDD only
	
	Optional with capability signalling

	2-8
	Multi-TB scheduling for unicast in UL with a single DCI
(Interleaved transmission)
	
	Two HARQ processes
	FDD only
	
	Optional with capability signalling

	2-9
	Multi-TB scheduling for unicast in UL with a single DCI
(Non-interleaved transmission)
	
	Two HARQ processes
	FDD only
	
	Optional with capability signalling

	2-10
	Multi-TB scheduling for unicast in DL in a single DCI
 (HARQ bundling for HARQ-ACK feedback to interleaved transmission)
	
	2-6
	FDD only
	
	Optional with capability signalling



In contrast with RAN2, RAN1 has not assumed dependency between support of multi-TB scheduling transmition with and without interleaving. So it is proposed to remove the dependency in TS 36.331 and TS 36.306.
Proposal 5: For NB-IoT, remove the conditions in TS 36.331 and TS 36.306 that a UE that supports multiTB-DL-Interleaving-r16 (multiTB-UL-Interleaving-r16) shall also support general multiTB-DL-r16 (multiTB-UL-r16).  

Resource reservation for NR
RAN1 has defined separate sub-features for subframe level and slot level resource reservation granularity. Note that although the RAN UE features list attached to the LS [6] indicates FDD only, this was an error corrected later in [7].
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need of FDD/TDD differentiation
	Note
	Mandatory/Optional

	2-12
	DL resource reservation with subframe-level granularity of NB-IoT non-anchor carriers.
	

	 
	FDD only
	
	Optional with capability signalling

	2-12a
	DL resource reservation with slot-level and symbol-level granularity of NB-IoT non-anchor carriers.
	
	2-12
	FDD only
	
	Optional with capability signalling

	2-13
	UL resource reservation with subframe-level granularity of NB-IoT non-anchor carriers.
	
	
	FDD only
	
	Optional with capability signalling

	2-13a
	UL resource reservation with slot-level and symbol(s)-level granularity of NB-IoT non-anchor carriers.
	
	2-13
	FDD only
	
	Optional with capability signalling



Proposal 6-1: Rename the two already defined capabilities to ul-ResourceReservationSubframeLevel-r16 and dl-ResourceReservationSubframeLevel-r16.  
Proposal 6-2: Introduce two new physical layer capabilities ul-ResourceReservationSlotLevel-r16 and dl-ResourceReservationSlotLevel-r16, conditional to support of resource reservation with subframe level granularity.

NRS on a non-anchor carrier
RAN1 has defined a feature for support of NRS presence on a non-anchor carrier.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need of FDD/TDD differentiation
	Note
	Mandatory/Optional

	2-16
	NRS on a non-anchor carrier for paging
	1. Presence of NRS on a set of subframes on a non-anchor carrier when no paging NPDCCH is transmitted
	Paging non-anchor carrier
	FDD only
	
	Optional without capability signalling



Proposal 7-1: Introduce a new optional feature “NRS presence on non-anchor paging carriers” in TS 36.306.
Proposal 7-2: Clarify in the description of the already agreed optional feature “RRM measurements on non-anchor paging carriers” that it is dependent on support of ‘NRS presence on non-anchor paging carriers”.

3	Conclusion
In this document, we have discussed remaining aspects of UE capability and made the following proposals:
Proposal 1: There is no need to introduce an optional feature for support of assistance information for inter-RAT cell selection to/from NB-IoT in TS 36.306. 
Proposal 2-1: rai-Support-r14 applies to both EPC and 5GC without EPC/5GC differentiation.
Proposal 2-2: Introduce an optional feature for support of AS RAI enhancement for UE connected to 5GC in TS 36.306. 
Proposal 3-1: For NB-IoT and eMTC, clarify in TS 36.331 and TS 36.306 that the capability groupWakeUpSignal-r16 corresponds to GWUS without group alternation.  
Proposal 3-2: For NB-IoT and eMTC, introduce a new capability groupWakeUpSignalAlternation-r16 corresponding to GWUS with group alternation, conditional to support of groupWakeUpSignal-r16.
Proposal 3-3: For eMTC, introduce a new capability groupWakeUpSignalAlternationTDD-r16 corresponding to GWUS with group alternation, conditional to support of groupWakeUpSignalTDD-r16.
Proposal 3-4: Update TS 36.304 to specify that if the UE does not support GWUS with group alternation and the eNB enables group alternation, then the UE does not use GWUS.
Proposal 5: For NB-IoT, remove the conditions in TS 36.331 and TS 36.306 that a UE that supports multiTB-DL-Interleaving-r16 (multiTB-UL-Interleaving-r16) shall also support general multiTB-DL-r16 (multiTB-UL-r16).  
Proposal 6-1: Rename the two already defined capabilities to ul-ResourceReservationSubframeLevel-r16 and dl-ResourceReservationSubframeLevel-r16  
Proposal 6-2: Introduce two new physical layer capabilities ul-ResourceReservationSlotLevel-r16 and dl-ResourceReservationSlotLevel-r16, conditional to support of of resource reservation with subframe level granularity.
Proposal 7-1: Introduce a new optional feature “NRS presence on non-anchor paging carriers” in TS 36.306.
Proposal 7-2: Clarify in the description of the already agreed optional feature “RRM measurements on non-anchor paging carriers” that it is dependent on support of ‘NRS presence on non-anchor paging carriers”.
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