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1 Introduction

This contribution discusses remaining issues for LTE-NR coexistence.
2 Discussions 
Spec. descriptions for HARQ-ACK transmission in EN-DC
Regarding mechanisms for supporting one UL transmission in EN-DC, the following agreements were made in previous RAN1 meetings:
Agreements (RAN1 NR #2 [1]):

· Support the following solution to single UL transmission where NW synchronization between eNodeB and gNodeB is assumed (where there is at least one LTE carrier and at least one NR carrier of a different carrier frequency)

· When UE is activated with multiple UL carriers on different frequencies, time-switching of LTE UL carrier and NR UL carrier is used

· UL transmission timing pattern of LTE carrier and NR carrier is semi-statically shared between eNodeB and gNodeB 

· FFS: Signaling to UE of UL transmission timing pattern

· UE simultaneously receives signals/channels from both NR DL carrier and LTE DL carrier

· For scheduling/HARQ timing of LTE FDD carrier, the following timing can be considered, e.g., for LTE:

· DL-reference UL/DL configuration for TDD

· DL-reference UL/DL configuration defined for FDD-SCell in TDD-FDD CA with TDD-PCell

· Up to NW implementation (i.e., no RAN1 spec. impact)

· For scheduling/HARQ timing of NR carrier, no special handling would be necessary 

· Other solutions are not precluded

· Send an LS to RAN2, RAN3, and RAN4 – Kazuaki (DCM), which is drafted and endorsed in R1-1711877. Final LS approved in R1-1711878. 
Agreements (RAN1 #90 [2]):
· When the UE is configured with multiple UL carriers on different frequencies (where there is at least one LTE carrier and at least one NR carrier of a different carrier frequency), but the UE operates on only one of the carriers at a given time among a pair of LTE and NR carriers

· For LTE carrier, UE can be configured with 

· Case 1: DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell 

· For scheduling/HARQ timing of LTE FDD carrier, DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell is applied

· UE is allowed to transmit NR UL signals at least in the subframe(s) where LTE UL transmission is not allowed according to the DL-reference UL/DL configuration
· FFS whether or not a UE-specific subframe offset for the DL-reference UL/DL configuration can be configured considering system resource utilization and potential spec impact
· Case 2: Release 15 LTE-FDD HARQ timing

· No impact on LTE RAN1 specifications

· Note: it doesn’t necessarily imply that UE has to support both cases

Agreements (RAN#90b [3]):
· For Case 1, FDD timing configuration (i.e., periodicity and offset) is applied to LTE PRACH and SRS on LTE UL carriers.
· The UE is not required to support transmission of LTE PRACH or SRS transmission which does not coincide with the configured HARQ-ACK transmission occasions
Agreements ([90b-NR-39] UL TDM in single Tx EN-DC):
· In Case 1, LTE TDD UL HARQ timing is supported and the UE is allowed to transmit only in the subframes designated as UL in the reference TDD configuration. Additionally, a UE-specific HARQ subframe offset can be configured.

· The offset (HARQ_offset) is in the range [0…9]

· The offset doesn’t change any subframe or slot number

· If, before applying the offset, the HARQ feedback for DL SF number m was mapped to UL SF number n, then after the offset, the HARQ feedback for DL SF number (m + HARQ_offset) is mapped to UL SF number (n + HARQ_offset)

· If, before applying the offset, the PUSCH in SF number m was scheduled (by UL grant or PHICH) in SF number n, then after the offset, the PUSCH in SF number (m + HARQ_offset) is scheduled (by UL grant or PHICH) in SF number (n + HARQ_offset)

· If, before applying the offset, the HARQ-ACK (if carried on PHICH) corresponding to PUSCH in SF number m was transmitted in SF number n, then after the offset, the HARQ-ACK (if carried on PHICH) corresponding to PUSCH in SF number (m + HARQ_offset) is transmitted in SF number (n + HARQ_offset)

· SRS and PRACH transmission may only occur in subframes indicated as UL in the reference TDD configuration but shifted by the configured non-zero HARQ_offset


From email discussion [90b-NR-39] UL TDM in single Tx EN-DC, it was agreed that in Case 1, LTE TDD UL HARQ timing is supported and the UE is allowed to transmit only in the subframes designated as UL in the reference TDD configuration. Additionally, a UE-specific HARQ subframe offset can be configured. Therefore, the agreement clearly says that a UE can transmit only in the subframe designated as UL in the reference TDD configuration without a UE-specific HARQ subframe offset. If the UE-specific HARQ subframe offset is configured additionally for the UE, the UE will transmit only in the subframe according to the following timing rule:

· If, before applying the offset, the HARQ feedback for DL SF number m was mapped to UL SF number n, then after the offset, the HARQ feedback for DL SF number (m + HARQ_offset) is mapped to UL SF number (n + HARQ_offset)

· If, before applying the offset, the PUSCH in SF number m was scheduled (by UL grant or PHICH) in SF number n, then after the offset, the PUSCH in SF number (m + HARQ_offset) is scheduled (by UL grant or PHICH) in SF number (n + HARQ_offset)

· If, before applying the offset, the HARQ-ACK (if carried on PHICH) corresponding to PUSCH in SF number m was transmitted in SF number n, then after the offset, the HARQ-ACK (if carried on PHICH) corresponding to PUSCH in SF number (m + HARQ_offset) is transmitted in SF number (n + HARQ_offset)

On the other hand, current TS36.213 specification does not reflect the above agreement correctly and then was specified as if both LTE TDD UL HARQ timing and UE-specific subframe offset should be necessarily configured for Case 1. Therefore, it should be revised as the following:
	5.1
Uplink power control

If the UE is configured with ShortTTI-Length, PUCCH in this clause refers to SPUCCH defined in [3] if the HARQ-ACK is sent in response to PDSCH scheduled by DCI format 7-1A/1B/1C/1D/1E/1F/1G or scheduling request is sent on resources configured by higher layer parameter sr-slotSPUCCH-IndexFH or sr-slotSPUCCH-IndexNoFH or sr-subslotSPUCCH-Resource for slot/subslot-based transmissions, unless otherwise noted. 

If the UE is not configured with ShortTTI-Length or the UE is configured with ShortTTI-Length, and UCI is to be transmitted in a subframe, the term 'subframe/slot/subslot' or 'subframe/slot' refers to a subframe in this clause.

If the UE is configured with ShortTTI-Length, and UCI is to be transmitted in a slot, the term 'subframe/slot/subslot' or 'slot/subslot' or 'subframe/slot' refers to a slot in this clause.

If the UE is configured with ShortTTI-Length, and UCI is to be transmitted in a subslot, the term 'subframe/slot/subslot' or 'slot/subslot' refers to a subslot in this clause. 

Throughout this section, if the UE is configured with higher layer parameter ShortTTI-Length and the corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G is detected in a subslot, if the UE is configured for subslot uplink transmissions, 
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is determined based on higher layer configuration from 
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.Uplink power control controls the transmit power of the different uplink physical channels. 

If a UE is configured with a LAA SCell for uplink transmissions, the UE shall apply the procedures described for PUSCH and SRS in this clause assuming frame structure type 1 for the LAA SCell unless stated otherwise.

For a UE configured with EN-DC and serving cell frame structure type 1, if the UE is configured with subframe-Assignment-r15 for the serving cell, the UE is not expected to transmit any uplink physical channel or signal in the serving cell on subframes other than UL subframes, where the UL subframes are determined by the subframes denoted as uplink in the UL/DL configuration subframe-Assignment-r15. Additionally, if the UE is configured harq-Offset, the UL subframes are determined by applying an offset value given by harq-Offset to the subframes denoted as uplink in the UL/DL configuration subframe-Assignment-r15.
…



If it is agreed in RAN1, sentences in other sections in TS36.213 can be revised in a similar way and a LS should be sent to RAN2 in order to request a correction about harq-offset-r15 in TS36.331 as follows:

	RRCConnectionReconfiguration-v15x0-IEs ::= SEQUENCE {


nr-Config-r15




CHOICE {



release






NULL,



setup






SEQUENCE {




endc-ReleaseAndAdd-r15
BOOLEAN,




nr-SecondaryCellGroupConfig-r15
OCTET STRING



OPTIONAL,
-- Need ON




p-MaxEUTRA-r15




P-Max





OPTIONAL
-- Need ON



}


}
















OPTIONAL,
-- Need ON


sk-Counter-r15




INTEGER (0.. 65535)




OPTIONAL,
-- Need ON


nr-RadioBearerConfig1-r15

OCTET STRING





OPTIONAL,
-- Need ON


nr-RadioBearerConfig2-r15

OCTET STRING





OPTIONAL,
-- Need ON


tdm-PatternConfig-r15


CHOICE {



release






NULL,



setup






SEQUENCE {




subframeAssignment-r15


SubframeAssignment-r15,




harq-Offset-r15




INTEGER (0.. 9)         OPTIONAL,
-- Need ON


}


}
















OPTIONAL,
-- Need ON


nonCriticalExtension


SEQUENCE {}






OPTIONAL

}


Proposal 1: Sentences for Case 1 HARQ timing and UE-specific subframe offset in current TS36.213 should be aligned with relevant RAN1 agreements and then should be corrected.
3 Conclusions 

This contribution discusses remaining issues for LTE-NR coexistence and then proposes the following depending on the discussion:
Proposal 1: Sentences for Case 1 HARQ timing and UE-specific subframe offset in current TS36.213 should be aligned with relevant RAN1 agreements and then should be corrected.
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