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1 Introduction
In RAN1#90 meeting, the following agreements were achieved on HARQ timing for EN-DC at LTE side. 
	Agreements:
· 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


During the email discussion after RAN1#90bis meeting, the following statements were agreed.
	Agreements:
· 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


Note that, above agreements have not been captured in the LTE spec, and some remaining issues are still unclear at this moment. Detailed discussion is in our companion contribution [1]. In this contribution, we provide corresponding text proposals for TS 36.213 and TS 36.212 in the following section.
2 Text Proposals
--------------------------< Start of text proposal for TS36.213 >--------------------------
-------------------------------------------------------< Text omitted>--------------------------------------------------

6.1
Physical non-synchronized random access procedure
From the physical layer perspective, the L1 random access procedure encompasses the transmission of random access preamble and random access response.  The remaining messages are scheduled for transmission by the higher layer on the shared data channel and are not considered part of the L1 random access procedure.  A random access channel occupies 6 resource blocks in a subframe or set of consecutive subframes reserved for random access preamble transmissions. The eNodeB is not prohibited from scheduling data in the resource blocks reserved for random access channel preamble transmission.

A UE is not expected to be configured with PRACH on a LAA SCell.
For a UE configured with a MCG using E-UTRA radio access and with a SCG using NR radio access, if the UE is configured with a serving cell of frame structure type 1 in the MCG and also configured with a reference UL/DL configuration by higher layer parameter SUO-case1 for the serving cell, the UE shall only transmit PRACH in the UL subframe(s) according to the reference UL/DL configuration.
The following steps are required for the L1 random access procedure:

-------------------------------------------------------< Text omitted>--------------------------------------------------
8.0
UE procedure for transmitting the physical uplink shared channel
-------------------------------------------------------< Text omitted>--------------------------------------------------

If a UE is configured with the parameter EIMTA-MainConfigServCell-r12 for a serving cell, for a radio frame of the serving cell, PUSCH transmissions can occur only in subframes that are indicated by eIMTA-UL/DL-configuration as uplink subframe(s) for the serving cell unless specified otherwise.
For a UE configured with a MCG using E-UTRA radio access and with a SCG using NR radio access, if the UE is configured with a serving cell of frame structure type 1 in the MCG and also configured with a reference UL/DL configuration by higher layer parameter SUO-case1 for the serving cell, the UE shall only transmit PUSCH in the UL subframe(s) according to the reference UL/DL configuration.
For TDD and normal HARQ operation, if a PDCCH/EPDCCH with CSI request field set to trigger an aperiodic CSI report, as described in Subclause 7.2.1, is detected by a UE on subframe n, then on subframe n+k UCI is mapped on the corresponding PUSCH transmission where k is given by Table 8-2, when simultaneous PUSCH and PUCCH transmission is not configured for the UE.

-------------------------------------------------------< Text omitted>--------------------------------------------------
8.2
UE sounding procedure
-------------------------------------------------------< Text omitted>--------------------------------------------------
A UE is not expected to be configured with SRS trigger type 0 on a LAA SCell.
For a UE configured with a MCG using E-UTRA radio access and with a SCG using NR radio access, if the UE is configured with a serving cell of frame structure type 1 in the MCG and also configured with a reference UL/DL configuration by higher layer parameter SUO-case1 for the serving cell, the UE shall only transmit SRS in the UL subframe(s) according to the reference UL/DL configuration.
In case both trigger type 0 and trigger type 1 SRS transmissions would occur in the same subframe in the same serving cell, the UE shall only transmit the trigger type 1 SRS transmission.

-------------------------------------------------------< Text omitted>--------------------------------------------------

10.1.3B
EN-DC HARQ-ACK feedback procedures with primary cell frame structure type 1
10.1.3B.1
EN-DC HARQ-ACK feedback procedures with one configured serving cell in MCG
If a UE is configured with a MCG using E-UTRA radio access and with a SCG using NR radio access, and the UE is configured with a serving cell of frame structure type 1 in the MCG, the UE can be configured by higher layers with either PUCCH format 1a/1b, PUCCH format 1b with channel selection, or PUCCH format 3 for transmission of HARQ-ACK in the serving cell.

- If the UE is configured with a reference UL/DL configuration by higher layer parameter SUO-case1 for the serving cell, 

- 
If the UE is configured with higher layer parameter harq-offset, set K is defined in Table 10.1.3A-1 with UL subframe index cyclically shifted by the value of harq-offset; otherwise set K is defined in Table 10.1.3A-1. 
-
The UE can be configured by higher layers with PUCCH format 1a/1b, PUCCH format 1b with channel selection, or PUCCH format 3 for transmission of HARQ-ACK. The HARQ-ACK procedure described in Subclause 10.1.3.1 is applied, with the following exceptions: 
-
For an uplink subframe associated with M multiple downlink subframes of M = 5 and 6, where M is the number of elements in the set K, the UE shall perform channel selection according to the set of Tables 10.1.3B-1 and 10.1.3B-2, respectively;

-
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, provided by higher layer parameter PUCCH-offset-DC.
- Otherwise, the UE transmits HATQ-ACK with PUCCH format 1a/1b according to Subclause 10.1.2.1.
Table 10.1.3B-1: Transmission of HARQ-ACK multiplexing for M = 5
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Table 10.1.3B-2: Transmission of HARQ-ACK multiplexing for M = 6
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10.1.3B.2
EN-DC HARQ-ACK feedback procedures with more than one configured serving cell in MCG
<TBD>
--------------------------< End of text proposal for TS36.213 >--------------------------
--------------------------< Start of text proposal for TS36.212 >--------------------------
-------------------------------------------------------< Text omitted>--------------------------------------------------
5.3.3.1.1
Format 0

DCI format 0 is used for the scheduling of PUSCH in one UL cell. 

The following information is transmitted by means of the DCI format 0:

-------------------------------------------------------< Text omitted>--------------------------------------------------
- Downlink Assignment Index (DAI) – 2 bits as defined in section 7.3 of [3]. This field is present in the following cases:

-
TDD primary cell and either TDD operation with uplink-downlink configurations 1-6 or FDD operation, or

-
EN-DC with FDD primary cell in the MCG and a reference UL/DL configuration provided by higher layer parameter SUO-case1.
-------------------------------------------------------< Text omitted>--------------------------------------------------
5.3.3.1.1C
Format 0C

DCI format 0C is used for the scheduling of PUSCH in one UL cell. 

The following information is transmitted by means of the DCI format 0C:
-------------------------------------------------------< Text omitted>--------------------------------------------------
- Downlink Assignment Index (DAI) – 2 bits as defined in section 7.3 of [3]. This field is present in the following cases:

-
TDD primary cell and either TDD operation with uplink-downlink configurations 1-6 or FDD operation, or

-
EN-DC with FDD primary cell in the MCG and a reference UL/DL configuration provided by higher layer parameter SUO-case1.
-------------------------------------------------------< Text omitted>--------------------------------------------------
5.3.3.1.2
Format 1
-------------------------------------------------------< Text omitted>--------------------------------------------------
Table 5.3.3.1.2-2: Number of bits for Downlink Assignment Index
	Number 
of bits
	

	4
	For UEs configured by higher layers with codebooksizeDetermination-r13 = dai and when a DCI format scheduling PDSCH is mapped onto the UE specific search space given by the C-RNTI as defined in [3], the 4-bit DAI consists of a 2-bit counter DAI and a 2-bit total DAI. 
-
Counter DAI – 2 bits as defined in section 7.3 of [3]
-
Total DAI – 2 bits as defined in section 7.3 of [3]

	2
	For UEs configured with no more than five DL cells, or for UEs configured by higher layers with codebooksizeDetermination-r13 = cc, or for UEs configured by higher layers with codebooksizeDetermination-r13 = dai and when a DCI format scheduling PDSCH is not mapped onto the UE specific search space given by the C-RNTI as defined in [3], this field is present in the following cases:

- for FDD or TDD operation, for cases with TDD primary cell; or
- for FDD or TDD operation, for cases with EN-DC FDD primary cell in the MCG and a reference UL/DL configuration provided by higher layer parameter SUO-case1.
If the UL/DL configuration of all TDD serving cells is same and the UE is not configured to decode PDCCH with CRC scrambled by eimta-RNTI, then this field only applies to serving cell with UL/DL configuration 1-6
If at least two TDD serving cells have different UL/DL configurations or the UE is configured to decode PDCCH with CRC scrambled by eimta-RNTI, then this field applies to a serving cell with DL-reference UL/DL configuration 1-6 as defined in section 10.2 of [3]

	0
	For UEs configured with no more than five DL cells, or for UEs configured by higher layers with codebooksizeDetermination-r13 = cc, or for UEs configured by higher layers with codebooksizeDetermination-r13 = dai and when a DCI format scheduling PDSCH is not mapped onto the UE specific search space given by the C-RNTI as defined in [3], this field is not present in the following cases:

- for FDD or TDD operation, for cases with FDD primary cell; or

- for FDD or TDD operation, for cases with EN-DC FDD primary cell in the MCG and without higher layer parameter SUO-case1 configured.


-------------------------------------------------------< Text omitted>--------------------------------------------------

--------------------------< End of text proposal for TS36.212 >--------------------------
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