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1 Introduction
A revised WID on Rel-16 MTC enhancement for LTE was approved at RAN#86[1]. 

The latest version of the running CR for 36.306 was endorsed in [2] and this document addresses the editor’s notes in this running CR and other open issues related to UE capability.
2 Discussion
2.1 DL Channel quality reporting. 

Currently the running CR captures the text as follows for RRC_CONNECTED, using the assumption of a common capability for NB-IoT and eMTC: 
	4.3.6.xa
ce-DL-ChannelQualityReporting-r16
This field defines whether the UE supports DL channel quality reporting of the serving cell or configured carrier for FDD in RRC_CONNECTED, as specified in TS 36.331 [5]. This feature is only applicable if the UE supports ce-ModeA-r13 or if the UE supports any ue-Category-NB.

Editor’s note: Whether to have a common or separate capability with NB-IoT, and how to name it if common.



Similarly, for Msg3 reporting, re-use of the same (existing) capability was assumed: 
	6.17.2
DL channel quality reporting in Msg3
It is optional for UE to support DL channel quality reporting of the serving cell for FDD in Msg3, as specified in TS 36.331 [5]. This feature is only applicable if the UE supports any ue-Category-NB or if the UE supports ce-ModeA-r13.
Editor’s note: Whether to have a common or separate capability with NB-IoT.



There are 2 main differences between NB-IoT and eMTC. First of all, in NB-IoT these features are applicable only to TDD, but in eMTC should be applicable to both TDD and FDD. Secondly, the NB-IoT features applies to one carrier, rather than the serving cell. Both of these differences could be handled in the text of a common capability relatively easily. However, it should also be noted that for NB-IoT it has already been agreed to introduce a separate capability for the Rel-16 functionality of reporting for the configured carrier (in Rel-15 only anchor carrier reporting is supported). 

	RAN2#107 agreements:

Channel Quality Reporting:
· Support of DL channel quality in MSG3 for non-anchor carrier is optional without capability reporting and is a separate capability from support of DL channel quality in MSG3 for the anchor carrier.




Taking all of the above into consideration, we think it would be more convenient and logical to have separate capabilities for NB-IoT and eMTC, for both reporting in Msg3 and reporting in RRC_CONNECTED.

Proposal 1: For DL Channel Quality reporting in RRC_CONNECTED, separate capabilities are introduced for eMTC and NB-IoT.

Proposal 2: For DL Channel Quality reporting in Msg3, a new (separate) capability is introduced for eMTC.

2.2 RRC_INACTIVE

The current running CR captures as follows:

	4.3.36.xa
ce-RRC-INACTIVE-r16
This field indicates whether the UE supports RRC_INACTIVE state with short eDRX cycles. This feature is only applicable if the UE supports ce-ModeA-r13.

Editor’s note: FFS whether “RRC_INACTIVE state with short DRX cycles” is clear enough or wording can be improved. 




In our opinion, it should be enough just to say “UE supports RRC_INACTIVE” and if any limitation on DRX values needs to be specified then this can be done as part of RRC specification e.g. in the field descriptions.
Proposal 3: Update the text for RRC_INACTIVE to remove the reference to short eDRX cycles. 

2.3 MO-EDT for CP 5GS optimisation
Currently the running CR captures the following:

	6.8.4
MO-EDT for Control Plane CIoT EPS Optimization
It is optional for UE to support MO-EDT for Control Plane CIoT EPS optimizations for FDD, as defined in TS 24.301 [28]. This feature is only applicable if the UE supports ce-ModeA-r13 or if the UE supports any ue-Category-NB.
Editor’s note: FFS if we should have the equivalent for 5GS in section 6.xy.




A new capability has been agreed and introduced in the running CR for MO-EDT for UP 5GS optimisation. 
	RAN2#107 agreements:
· Introduce a new UE capability earlyData-UP-5GC-r16 in UE-EUTRA-Capability, UE-Capability-NB to indicate support of UP MO-EDT in 5GC.


It is logical and necessary to introduce a new capability for the CP case too and make a similar agreement.

Proposal 4: Introduce a new UE capability earlyData-CP-5GC-r16 in UE-EUTRA-Capability, UE-Capability-NB to indicate support of CP MO-EDT in 5GC.
2.4 MT-EDT for CP/UP EPS Optimisation

Currently the running CR captures as follows: 

	6.8.xa
MT-EDT for Control Plane CIoT EPS Optimisation 

It is optional for UE to support MT-EDT for Control Plane CIoT EPS Optimisation, as defined in TS 24.301 [28]. If the UE supports ‘MT-EDT for Control Plane CIoT EPS Optimisation’ it shall support ‘MO-EDT for Control Plane CIoT EPS Optimisation’ as described in clause 6.8.4. This feature is only applicable if the UE supports ce-ModeA-r13 or if the UE supports any ue-Category-NB.

Editor’s note: The referenced feature in 6.8.4 applies to FDD, FFS how should this be handled if this feature is both FDD and TDD.
6.8.xb
MT-EDT for User Plane CIoT EPS Optimisation 

It is optional for UE to support MT-EDT for User Plane CIoT EPS Optimisation, as defined in TS 24.301 [28]. If the UE supports ‘MT-EDT for User Plane CIoT EPS Optimisation’ it shall support ‘MO-EDT for User Plane CIoT EPS Optimisation’ as described in clause 4.3.8.7. This feature is only applicable if the UE supports ce-ModeA-r13 or if the UE supports any ue-Category-NB.




For both UP and CP cases, the text references the legacy capability for MO-EDT. The MO-EDT capability is, however, applicable only to FDD. While correct for NB-IoT this is not correct for eMTC. The legacy capability requires a correction to make the capability applicable to TDD in case of eMTC. We have provided a correction CR in [3]. 
Once the MO-EDT capabilities are corrected, it is straightforward to re-use the same wording (once agreed) also for MT-EDT.

Proposal 5: MT-EDT (CP and UP EPS optimisations) applies to both FDD and TDD for eMTC, but only FDD for NB-IoT, and therefore can re-use the same wording as MO-EDT Rel-15, once corrected.

2.5 UP/CP 5GS optimisations
Currently the running CR captures as follows:

	6.xy
E-UTRA/5GC Parameters

6.xy.a
User Plane CIoT 5GS optimisations

It is optional for UE to support User Plane CIoT 5GS optimisations for FDD, as defined in TS 24.501 [xx]. This feature is only applicable if the UE supports any ue-Category-NB or if the UE supports ce-ModeA-r13.

6.xy.b
Control Plane CIoT 5GS optimisations

It is optional for UE to support Control Plane CIoT 5GS optimisations for FDD, as defined in TS 24.501 [xx]. This feature is only applicable if the UE supports ce-ModeA-r13.




However, both CP and UP optimisation are NAS capabilities and for EPC are not captured in 36.306 (but referenced where needed). For 5GS we think these are also NAS capabilities and are therefore not necessary to explicitly capture in 36.306.  
Proposal 6: Support of both Control Plane and User Plane CIoT 5GS optimisations for both eMTC and NB-IoT devices connected to 5GC are not captured in TS 36.306, but are only referenced where appropriate.
2.6 5GS General capabilities
In eLTE the following capabilities were defined to support E-UTRA connected to 5GC [4] (note that the table omits other capabilities, e.g. related to EPC handover to NR):
	UE-EUTRA-Capability field descriptions
	FDD/ TDD diff

	eutra-5GC

Indicates whether the UE supports E-UTRA/5GC. 
	Yes

	eutra-5GC-HO-ToNR-FDD-FR1

Indicates whether the UE supports handover from E-UTRA/5GC to NR FDD FR1. 
	Yes

	eutra-5GC-HO-ToNR-TDD-FR1

Indicates whether the UE supports handover from E-UTRA/5GC to NR TDD FR1. 
	Yes

	eutra-5GC-HO-ToNR-FDD-FR2

Indicates whether the UE supports handover from E-UTRA/5GC to NR FDD FR2. 
	Yes

	eutra-5GC-HO-ToNR-TDD-FR2

Indicates whether the UE supports handover from E-UTRA/5GC to NR TDD FR2. 
	Yes

	eutra-EPC-HO-EUTRA-5GC

Indicates whether the UE supports handover between E-UTRA/EPC and E-UTRA/5GC. 
	Yes


It may be assumed that the capabilities can directly be re-used and there is no need to introduce additional capabilities. However, there is a possibility that a UE supports 5GC, and handover from E-UTRA/5GC in normal coverage, but has not been tested in the enhanced coverage case. Therefore it seems safer to introduce new separate capabilities for support of 5GC in enhanced coverage and support of handover from E-UTRA/5GC in enhanced coverage to NR FDD/TDD, FR1/FR2.

Proposal 7: Introduce the following capabilities for support of eMTC connected to 5GC:

· ce-eutra-5GC

· ce-eutra-5GC-HO-ToNR-FDD-FR1

· ce-eutra-5GC-HO-ToNR-TDD-FR1

· ce-eutra-5GC-HO-ToNR-FDD-FR2

· ce-eutra-5GC-HO-ToNR-TDD-FR2

3 Conclusion 
We provide the following proposals on eMTC UE capabilities:
Proposal 1: For DL Channel Quality reporting in RRC_CONNECTED, separate capabilities are introduced for eMTC and NB-IoT.

Proposal 2: For DL Channel Quality reporting in Msg3, a new (separate) capability is introduced for eMTC.

Proposal 3: Update the text for RRC_INACTIVE to remove the reference to short eDRX cycles. 

Proposal 4: Introduce a new UE capability earlyData-CP-5GC-r16 in UE-EUTRA-Capability, UE-Capability-NB to indicate support of CP MO-EDT in 5GC.
Proposal 5: MT-EDT (CP and UP EPS optimisations) applies to both FDD and TDD for eMTC, but only FDD for NB-IoT, and therefore can re-use the same wording as MO-EDT Rel-15, once corrected.

Proposal 6: Support of both Control Plane and User Plane CIoT 5GS optimisations for both eMTC and NB-IoT devices connected to 5GC are not captured in TS 36.306, but are only referenced where appropriate.
Proposal 7: Introduce the following capabilities for support of eMTC connected to 5GC:

· ce-eutra-5GC

· ce-eutra-5GC-HO-ToNR-FDD-FR1

· ce-eutra-5GC-HO-ToNR-TDD-FR1

· ce-eutra-5GC-HO-ToNR-FDD-FR2

· ce-eutra-5GC-HO-ToNR-TDD-FR2
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