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1 Introduction
In this contribution we present our views on Rel-15 UE features. We take as a baseline the “Rel-15 UE feature list” distributed over the RAN1 reflector on Sun 5/20/2018 except for sTTI. For sTTI, we take a baseline the “Rel-15 feature list” distributed on Thursday 08/09/2018.
2 eV2X

The list of features presented in the document seems to be different from that agreed in RAN1. We paste below the recommendation from RAN1 that was agreed. We propose to take this as a baseline.

	Features
	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet only)
	Need for gNB to know whether the
feature is supported by the UE
(what happens if gNB does not know?)
	Consequences if the feature
is not supported by the UE
	Need of FDD/TDD differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation
	TSG-RAN decision

	eV2X
	4-1
	Enhancements to resource allocation with CA
	Resource selection enhancements for UE with limited TX capabilities
	
	Yes
	
	No
	
	
	
	Optional 
	

	
	4.2


	Synchronization enhancements for CA with single carrier SLSS transmission
	
	
	
	
	
	
	
	
	Optional
	

	
	4.3
	Synchronization enhancements for CA with multiple carrier SLSS transmission
	
	
	
	
	
	
	
	
	Optional
	

	
	4-4
	Support of 64-QAM RX
	
	4-6
	
	
	
	
	
	
	Mandatory
	

	
	4-5
	Support of 64-QAM TX
	
	4-6
	
	
	
	
	
	
	Optional
	

	
	4-6
	Support of rate matching and TBS scaling
	
	
	
	
	
	
	
	
	Mandatory
	

	
	4-7
	Support of transmit diversity
	(note: pending RAN4 specification)
	
	Yes
	single antenna port transmission is assumed by the UE
	No
	
	
	
	TBD
	

	
	4-8
	Support of low T2 min
	
	
	Yes
	Radio latency of V2X lower than 20ms cannot be guaranteed
	No
	
	
	
	Mandatory
	


3 1024QAM

	7-2
	DL DMRS overhead reduction
	Support of OCC4 for rank 3 and 4 transmission
	NA
	Yes
	NO support of OCC4 for rank 3 and 4 transmission
	Yes
	
	UE needs to support TM9/10
	RAN1
	Optional with capability signaling


For 7-2, we propose to have FDD/TDD differentiation for IODT purposes (e.g. an operator may only deploy TM9 in TDD bands, thus not having IODT opportunity for FDD, or viceversa).

4 NB-IoT

	8. Further enhancements of NB-IoT
	8-1
	Wake-up signal
	1. Support of WUS with wake-up time of {X or Y or ….} [milliseconds] before the first associated PO
	
	Yes
	WUS not sent early enough for UE to wake up before first associated PO.
	FDD only
	
	
	RAN1
	Optional with capability signaling


For 8-1, we propose to split into 2:
- Support of WUS for DRX

- Support of WUS for eDRX (prerequisite support of WUS for DRX, prerequisite support of eDRX).

	
	8-3
	Physical layer SR
	1. Support of SR with HARQ-ACK

2. Support of SR without HARQ-ACK

3. Support of SPS for BSR
	
	Yes
	Legacy RACH procedure must be used to request UL resources in connected mode.
	FDD only
	
	
	RAN1
	Optional with capability signaling


For 8-3, we propose to split these 3 features with 3 capabilities, since different operators may request different features.

	8-5
	NPRACH reliability enhancement
	1. Support of scrambling NPRACH formats 0/1.

2. Support of scrambling NPRACH format 2, if format 2 is supported.
	4-4 for NPRACH format 2
	No
	False alarm rate under inter-cell interference is higher.
	FDD only
	
	
	RAN1
	Optional without capability signaling


Need to remove 8-5, since it was not introduced.

	8-7
	Measurement accuracy enhancement based on NSSS
	1. Support for NSSS-based RRM measurements.


	
	Yes
	Accuracy of UE measurements may not be improved.
	FDD only
	
	
	RAN1
	Optional with capability signaling


For 8-7, we propose to make it optional with capability signalling. This capability can be used for:

1) Conformance testing (TE needs to know whether UE supports this feature)

2) eNB implementation: level of trust from e.g. PHR reporting.

	
	8-9
	TDD NB-IoT
	1. FDD NB-IoT Rel-13 features.


	
	Yes
	Only FDD bands can be used for the UE.
	No
	
	
	RAN1
	Same as FDD


For 8-9, it would be good to have some exceptions based on previous experiences for FDD. One of the major obstacles for IODT in Rel-13 was verification of 3.75kHz numerology. We propose to introduce and IODT bit for this

	8-11
	2 UL/DL HARQ processes for TDD
	1. Two HARQ processes in UL

2. Two HARQ processes in DL
	4-10
	
	Reduced peak rates UL and DL
	Yes
	
	
	RAN1
	Optional with capability signaling


For 8-11, we propose to add an additional capability for interlaced UL/DL operation, since this operation may need additional UE processing.

	8-12
	Non-anchor carrier paging for TDD
	1. Non-anchor carrier paging support
	8-9
	Yes, delivered from MME
	Less potential for load balancing in the cell
	No
	
	
	RAN2
	Mandatory with capability signaling

	8-13
	Non-anchor carrier RACH for TDD
	1. Non-anchor carrier RACH support
	8-9
	Yes
	Less potential for load balancing in the cell
	No
	
	
	RAN2
	Mandatory with capability signaling


 For this, 8-9 should be prerequisite (although this may not be spelled out in TS 36.306)

	8-19
	Enhanced NPRS for TDD
	1. RSTD measurement using enhanced NPRS
	[4-14]
	No
	RSTD accuracy may reduce in inter-cell interference
	No
	
	LPP/LPPa are assumed to provide signaling to indicate support
	RAN1
	Optional


For 8-19, it is unclear what this means. Needs clarification.
	8-20
	RLC-UM
	1. Support of RLC unacknowledged mode
	
	Yes
	More RLC ARQ signaling has to be exchanged in cases where it is not needed.
	Yes
	
	
	RAN2
	Leave to RAN2

	8-21
	Standalone mode extensions
	1. Support for multi-carrier operation with standalone anchor/non-anchor and in-band/guard-band carriers.
	
	Yes
	Standalone NB-IoT carriers cannot be configured together with in-band/guard-band NB-IoT carriers
	Yes
	
	
	RAN2
	Leave to RAN2

	8-22
	Access barring enhancement 
	1. Support for CE-level based access barring
	
	No
	Less flexibility in the usage of the available resources during high load and thus in resolving congestion
	Yes
	
	
	RAN2
	Leave to RAN2

	8-23
	PHR feedback
	1 Support of extended NB-IoT power headroom report range and finer granularity
	
	yes
	Network cannot adjust properly the UL resources 
	Yes
	
	
	RAN2
	Leave to RAN2


Unclear why 8-20-23 apply only to FDD. Although this is left to RAN2, we propose to have FDD/TDD differentiation.

5 eMTC

	9-1
	Resynchronization signal for BL/CE UE
	1. Resynchronization signal for BL/CE UE
	None
	No
	Resynchronization time impact for BL/CE UE
	N/A
	
	
	RAN1
	Optional without capability signaling


For 9-1, change “NO” to “N/A” in FDD/TDD differentiation (since there is no capability signalling).

	9-2
	Wake-up signal for BL/CE UE
	1. Wake-up signal for BL/CE UE
	ce-ModeA-r13
	Yes
	UE power efficiency impact for BL/CE UE
	Yes
	
	
	RAN1
	Optional with capability signaling


Same comment as NB-IoT (DRX/EDRX), plus add FDD-TDD differentiation for IODT opportunities.

	9-3
	UL HARQ-ACK feedback in CE mode A/B
	1. Early termination of MPDCCH monitoring by positive UL HARQ-ACK feedback in DCI (for HD-FDD, FD-FDD and TDD) in CE mode A/B 

2. Early termination of PUSCH transmission by positive UL HARQ-ACK feedback in DCI (for FD-FDD and TDD) in CE mode A/B

3. Early termination of PUSCH transmission by new UL grant in DCI (for FD-FDD and TDD) in CE mode A/B


	ce-ModeA-r13
	Yes
	UE power efficiency impact in CE mode A/B
	Yes 
	
	
	RAN1
	Optional with capability signaling


For 9-3, add FDD/TDD differentiation (likely to have this implemented earlier in TDD due to half duplex constraint)

	9-4
	CRS muting for BL UE
	1. CRS muting for BL UE
	Cat-M1/M2
	Yes
	DL spectral efficiency impact for LTE cell
	Support of TDD is FFS in RAN4.
	
	
	RAN1
	Optional with capability signaling


For 9-4, support of TDD has not been yet confirmed by RAN4. In general, this should be decided by RAN4, not RAN1.

	9-7
	PUSCH sub-PRB allocation in CE mode A
	1. PUSCH sub-PRB allocation in CE mode A
	ce-ModeA-r13
	Yes
	UL spectral efficiency impact and UE power efficiency impact in CE mode A
	Yes 
	
	
	RAN1
	Optional with capability signaling

	9-8
	PUSCH sub-PRB allocation in CE mode B
	1. PUSCH sub-PRB allocation in CE mode B
	ce-ModeB-r13
	Yes
	UL spectral efficiency impact and UE power efficiency impact in CE mode B
	Yes 
	
	
	RAN1
	Optional with capability signaling


For these two, add FDD-TDD differentiation for IODT purposes. Also, in 9-8, correct prerequisite to be ce-modeB (instead of A)

	9-9
	Flexible PDSCH starting PRB in CE mode A
	1. Flexible PDSCH starting PRB in CE mode A
	ce-ModeA-r13
	Yes
	DL spectral efficiency impact for LTE cell
	Yes
	
	
	RAN1
	Optional with capability signaling

	9-10
	Flexible PDSCH starting PRB in CE mode B
	1. Flexible PDSCH starting PRB in CE mode B
	ce-ModeB-r13
	Yes
	DL spectral efficiency impact for LTE cell
	Yes
	
	
	RAN1
	Optional with capability signaling

	9-11
	Flexible PUSCH starting PRB in CE mode A
	1. Flexible PUSCH starting PRB in CE mode A
	ce-ModeA-r13
	Yes
	UL spectral efficiency impact for LTE cell
	Yes
	
	
	RAN1
	Optional with capability signaling

	9-12
	Flexible PUSCH starting PRB in CE mode B
	1. Flexible PUSCH starting PRB in CE mode B
	ce-ModeB-r13
	Yes
	UL spectral efficiency impact for LTE cell
	Yes
	
	
	RAN1
	Optional with capability signaling


For flexible start, some corrections on modeA(ModeB, plus need to include FDD/TDD differentiation for IODT purposes.
6 sTTI

	5-3
	sTTI operation
	1) Configuration of sTTI related parameters (e.g. sTTI length)
2) sDCI monitoring in PDCCH and CRS based SPDCCH
3) Transmission of SPUCCH in formats 1 and 4
4) Transmission of UL TM1 subslot/slot based PUSCH 
5) Decoding of CRS based subslot/slot based PDSCH incl. configured SPDCCH rate-matching

6) A-CSI reporting for CRS based subslot/slot based PDSCH 
   
* different sTTI capabilities for different UL/DL sTTI length combinations and for each band of the reported band combinations. 
* UE capability is reported on skipping subframe processing to start processing slot/subslot PDSCH/PUSCH

* UE capability is reported on the maximum number of blind decodes in USS in one subframe for CCs configured with sTTI operation, including both legacy DCI formats and sDCI

* UE capability is reported on the supported processing timeline sets for subslot operation
	 
	yes
	Network cannot schedule slot/subslot data transmission
	No need
	 
	 
	RAN1


For 5.3, we propose to have a separate capability for the support of A-CSI reporting since it is not needed for the main operation of sTTI. Also, the use of “e.g., sTTI length” is unclear. Needs clarification.
	5-X
	A-CSI for sTTI
	Support of aperiodic CSI feedback for sTTI

	5-3
	yes
	Network cannot utilize CSI on subslot/slot PUSCH
	 No Need
	 
	 
	RAN1
	Optional with capability signaling


For A-CSI reporting, we further propose to separately add the support based on the type of the subframe (i.e., MBSFN vs. non-MBSFN), where the reference resource is located. 
Further, regarding A-CSI reporting, we propose to add the following row as well:
	5-Y
	Adaptive PUSCH power control based on UCI size
	1) Configuration of power control computation for control on PUSCH w.o. UL-SCH data

2) Computation of the PUSCH w.o. UL-SCH data based on the derived RI value for reporting 

	5-Y for A-CSI reporting
	yes
	Adaptive PUSCH power control based on the actual UCI size cannot be supported
	 No Need
	 
	 
	RAN1
	Optional with capability signaling


The detailed reason for this addition is included in Section 3 of R1-1809007.

	5-6
	TM8 for slot/subslot PDSCH
	1) configuration of TM8 for slot PDSCH

2) Decoding of TM8 based slot PDSCH.
3) A-CSI reporting for TM8 based slot PSDCH
	5-3
	yes
	Network cannot utilize TM8 based slot PDSCH
	 Only for TDD
	 
	 
	RAN1
	Optional with capability signaling


For 5-6, the subslot should be removed from the description since TM8 is only supported in TDD. We also propose to change the components as follows:

1) configuration and decoding of TM8 for slot PDSCH

2) A-CSI reporting for TM8 based slot PDSCH

We further propose to define a capability for supporting TM8 based on the subframe type (i.e., MBSFN vs. non-MBSFN.)

	5-7
	TM9 for slot/subslot PDSCH
	1) configuration of TM9 for slot/subslot PDSCH

2) Decoding of TM9 based slot/subslot PDSCH. 

3) A-CSI reporting for TM9 based slot/subslot PDSCH
	5-3

TM9 for subframe PDSCH
	yes
	Network cannot utilize TM9 based subslot/slot PDSCH
	No need
	 
	 
	RAN1
	Optional with capability signaling


For 5-7, we propose to change the components as follows:

1) Configuration and decoding of TM9 based slot/subslot PDSCH.

2) A-CSI reporting for TM9 based slot/subslot PDSCH

We further propose to define a capability for supporting TM9 based on the subframe type (i.e., MBSFN vs. non-MBSFN.)

	5-8
	TM10 for slot/subslot PDSCH
	1) configuration of TM10 for slot/subslot PDSCH

2) Decoding of TM10 based slot/subslot PDSCH. 

3) A-CSI reporting for TM10 based slot/subslot PDSCH
	5-3

TM10 for subframe PDSCH
	yes
	Network cannot utilize TM10 based subslot/slot PDSCH
	No need
	 
	 
	RAN1
	Optional with capability signaling


For 5-8, we propose to change the components as follows:

1) Configuration and decoding of TM10 based slot/subslot PDSCH

2) A-CSI reporting for TM10 based slot/subslot PDSCH

We further propose to define a capability for supporting TM10 based on the subframe type (i.e., MBSFN vs. non-MBSFN.)

	5-9
	Dynamic Tx Diversity fallback for TM8 subslot PDSCH or TM9/10 based slot/subslot PDSCH
	1) configuration of TM9/TM10 for slot/subslot PDSCH TX diversity fallback (in case of TM9/10)

2) Decoding of Tx diversity based subslot/slot PDSCH (for TM8/9/10)
	5-3
5-6 for TM8

5-7 for TM9

5-8 for TM10

 
	yes
	Network cannot utilize Tx diversity fallback for TM8, TM9 or TM10 
	No need
	 
	 
	RAN1
	Optional with capability signaling


For 5-9, we propose the following changes:

1) Since the support for TM8, TM9 and TM10 are listed separately, we propose to split the dynamic Tx diversity fallback into 3.

2) TM8 is only supported for slot TTI and not sublot TTI.

3) One component stating configuration and decoding is sufficient.
7 FeCoMP

	2. Further enhancement to multi-point operation in LTE (FeCoMP)
	2-1
	Non coherent joint transmission
	1. Support of QCL type C

2. Separate PDSCH RE mapping indication for different CWs

3. Support of new DMRS port to MIMO layer mapping
	
	Yes
	UE can’t receive NC-JT transmission
	Per BoBC
	
	
	RAN1
	Optional with capability signaling

	
	2-2
	
	1. CSI feedback for NC-JT using CRI based reporting
	2-1
	Yes
	UE can’t provide CSI information assuming NC-JT from coordinating TPs
	Per BoBC
	
	
	RAN1
	Optional with capability signaling


For FeCoMP, we propose to have these two capabilities per band of band combination (similar to TM9 and TM10 parameters in MIMO-BeamformedCapabilities-r13.
8 TEI-15

For modulation enhancements, we propose the following entry (already communicated to RAN2 in LS)

	
	Support of 6-bit MCS table
	1. Support of 6-bit MCS table
	altMCS-Table
	Yes
	Suboptimal modulation used depending on overhead
	No
	
	
	RAN1
	Optional with capability signaling
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