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1. Overall Description:

During RAN1#76bis, RAN1 was able to reach consensus on how to support FDD Scell DL HARQ timing with self-carrier scheduling and TDD Pcell for TDD-FDD carrier aggregation. Therefore, the RAN1 decisions enable now self-scheduling and cross-carrier scheduling support for the TDD Pcell in TDD-FDD carrier aggregation. Besides that, the pending working assumptions on the DCIs were agreed. 

RAN1 would further like to inform RAN2 about all the available RAN1 TDD-FDD CA decisions as summarized in the Appendix.  

Note: No further work is planned in RAN1 as part of this WI.

2. Actions:

To RAN2
ACTION: 
RAN1 respectfully asks RAN2 to take the above agreements and conclusions into account in their future work.

3. References:
[1] R1-135001, Final Report of RAN1#74bis meeting, MCC
[2] R1-140001, Final Report of RAN1#75 meeting, MCC
[3] R1-141101, Final Report of RAN1#76 meeting, MCC 
[4] RAN1 chairman’s minutes of RAN1#76b - final version, 3GPP RAN1#76bis, Shenzhen, April 2014

4. Date of Next TSG-RAN WG1 Meetings:

TSG-RAN WG1 Meeting #77 
19th – 23rd May 2014 
Seoul, Korea
TSG-RAN WG1 Meeting #78  
18th – 22nd August 2014
Dresden, Germany

Appendix: Available TDD-FDD CA RAN1 decisions

RAN1#74bis, Guangzhou, China, Oct. 2013 [1]

Baseline assumptions:

Agreements:
· Ideal backhaul is assumed for TDD-FDD CA

· TDD and FDD cells are synchronized

· The followings are supported when designing Rel-12 TDD-FDD carrier aggregation:

· Maximum supported number of aggregated CC is 5

· Aggregation of different UL/DL configurations for TDD carriers on different bands is supported

· Same UL/DL configuration should be applied for intra-band CA

TDD-FDD CA UE capabilities:

Agreements:
· A TDD-FDD CA-capable UE supports TDD-FDD DL CA

· A TDD-FDD CA-capable UE is allowed not to support TDD-FDD UL CA

· Note that not supporting UL TDD-FDD CA means that UE can only be configured with one serving cell in UL

· RAN1 should focus on the design of TDD-FDD CA assuming simultaneous RX/TX capability of the TDD-FDD CA UEs in Rel.12
RAN1#75, San Francisco, US, Nov. 2013 [2]

PUCCH support

Agreements:
· For TDD-FDD carrier aggregation, at least PUCCH on PCell-only is supported as in Rel-10/11 carrier aggregation, regardless of whether or not UE is configured with UL-CA

TDD-FDD CA - HARQ timing

Agreements:
· For the case of PUCCH transmission on PCell only:

· For PDSCH/PUSCH transmitted on PCell, scheduling/HARQ timing follows existing PCell timing regardless whether PCell is TDD or FDD carrier

· For PUSCH transmitted on SCell with self-scheduling, scheduling/HARQ timing follows existing Scell timing regardless whether SCell is TDD or FDD

· When Pcell is FDD carrier and SCell is TDD carrier, for PDSCH transmitted on Scell with self-scheduling, HARQ timing follows Pcell timing

RAN1#76, Prague, Czech, Feb. 2014 [3]

Cross-carrier scheduling:

Agreements:
· For FDD Pcell case,

· For DL cross-carrier scheduling: agree on Alt DL-A

· For DL cross-carrier scheduling with PUCCH on PCell-only, the DL HARQ timing of the scheduled serving cell follows the PCell’s timing

· For UL cross carrier scheduling if the scheduling serving cell is FDD and the scheduled serving cell is TDD:

· For UL cross-carrier scheduling, the scheduling/HARQ timing of TDD scheduled serving cell follows the TDD scheduled serving cell’s UL/DL configuration.

· For eIMTA the TDD scheduled serving cell’s UL/DL configuration is the SIB1 UL/DL configuration signaled by tdd-Config-r10 

· PHICH-less operation is carried out for the UL subframes corresponding to  IPHICH=1  on the scheduled TDD SCell if the UL/DL configuration of the scheduled TDD SCell is configuration 0

· For UL cross carrier scheduling if the scheduling serving cell is TDD and the scheduled serving cell is FDD:

· For UL cross-carrier scheduling, the scheduling/HARQ timing of FDD scheduled serving cell follows:

· 10ms RTT
· 4ms between UL grant/PHICH and PUSCH

· 6ms between PUSCH and PHICH
· For TDD Pcell case,

· For DL cross-carrier scheduling: agree on Alt DL-A

· For DL cross-carrier scheduling with PUCCH on PCell-only, the DL HARQ timing of the scheduled serving cell follows the PCell’s timing

· PCell’s timing is defined as:

· DL HARQ timing determined according to the PCell’s SIB1 UL/DL configuration, or DL-reference HARQ timing of the PCell for eIMTA

· For UL cross carrier scheduling if the scheduling serving cell is FDD and the scheduled serving cell is TDD:

· For UL cross-carrier scheduling, the scheduling/HARQ timing of TDD scheduled serving cell follows the TDD scheduled serving cell’s UL/DL configuration.

· For eIMTA the TDD scheduled serving cell’s UL/DL configuration is the SIB1 UL/DL configuration signaled by tdd-Config-r10 

· PHICH-less operation is carried out for the UL subframes corresponding to  IPHICH=1  on the scheduled TDD SCell if the UL/DL configuration of the scheduled TDD SCell is configuration 0

· For UL cross carrier scheduling if the scheduling serving cell is TDD and the scheduled serving cell is FDD:

· For UL cross-carrier scheduling, the scheduling/HARQ timing of FDD scheduled serving cell follows:

· 10ms RTT
· 4ms between UL grant/PHICH and PUSCH
· 6ms between PUSCH and PHICH
HARQ feedback for TDD-FDD CA

Agreements:
· For the FDD Pcell case, and for the TDD Pcell case if PUCCH format 1b with channel selection is applicable,

· PUCCH format 1b with channel selection and PUCCH format 3 are supported for TDD-FDD carrier aggregation
· For PUCCH format 1b with channel selection

· When PCell is using FDD and SCell is using TDD
· FDD ACK/NACK tables are used
· When PCell is using TDD and SCell is using FDD
· TDD ACK/NACK tables are used
· For PUCCH format 1b with channel selection
· When PCell is using FDD and SCell is using TDD
· If there is an associated UL subframe on the SCell, PUCCH format 1a/1b is used as for a single FDD serving cell

· Otherwise, PUCCH format 1b with channel selection is used
· For PUCCH format 1b with channel selection and HARQ-ACK+SR transmission in the same subframe
· When PCell is using FDD and SCell is using TDD
· Joint HARQ-ACK and positive SR transmission is by PUCCH format 1a/1b

· If there is an associated UL subframe on the SCell, transmission is performed as for a single FDD serving cell, i.e., spatial bundling is not performed on the SR resource.

· Otherwise, transmission is performed as for two FDD serving cells, i.e., spatial bundling is performed on the SR resource. 

· When PCell is using TDD and SCell is using FDD
· Joint HARQ-ACK and SR transmission is applied as for TDD carrier aggregation in Rel-10/11.

· For HARQ-ACK transmission on PUCCH format 3 or on PUSCH

· When PCell is using FDD and SCell is using TDD
· The number of HARQ-ACK bits transmitted in an UL subframe is determined based on the number of serving cells that have an associated DL subframe and the downlink transmission modes configured for each serving cell. 

Multiple timing advance handling for TDD-FDD CA

Agreements:
· Multiple TAGs can be configured between TDD cell and FDD cell

· No additional handling is necessary  to the current specifications to keep the maximum TX timing difference of 32.47us between the TDD cell and FDD cell

· Regarding support of single TAG across TDD cell and FDD cell, 

· When TDD cell and FDD cell are in a PTAG

· UE’s TX subframe boundary between TDD cell and FDD cell can be aligned with no additional handling to the current specifications

· When TDD cell and FDD cell are in a STAG

· UE shall use NTA offset equals 624 Ts for the STAGDCI formats for TDD-FDD CA

Agreement:
· DL/UL DCI format for PCell follows existing specification

Agreement – [76-12]
· 1 bit SRS request field in DCI format 2B/2C/2D (if aperiodic SRS is configured) exists only when TDD SCell is a scheduled cell regardless whether the scheduling cell is TDD or FDD.

· If both PCell and the scheduled SCell use FDD:

· DL DCI and UL DCI formats: no UL index, no UL DAI, no DL DAI

· DL DCI formats include 3-bit HARQ process number field

· If PCell uses TDD and the scheduled SCell uses FDD:

· DL DCI formats include 2-bit DL DAI and 4-bit HARQ process number field

· UL DCI formats include 2-bit UL DAI 

· No UL index field exists in UL DCI formats

RAN1#76bis, Shenzhen, China, April 2014 [4]

Remaining issues on DCI formats for TDD-FDD CA
Agreement:
· If PCell uses FDD and the scheduled SCell uses TDD:

· DL DCI and UL DCI formats: no UL DAI, no DL DAI

· UL DCI formats include 2-bit UL index field only if UL/DL configuration 0 is used

· DL DCI formats include 3-bit HARQ process number field

· If both PCell and the scheduled SCell use TDD:

· DL DCI formats include 2-bit DL DAI and 4-bit HARQ process number field

· UL DCI formats include 2-bit UL index field only if UL/DL configuration 0 is used; otherwise UL DCI formats include 2-bit DAI field

FDD Scell DL HARQ timing with self-carrier scheduling and TDD Pcell
Agreement:

· HARQ-ACK timing  for DL self-scheduling of FDD SCell in case of TDD PCell is defined as in following table:
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· ACK/NACK channel selection can be configured only with the TDD PCell UL/DL configurations which don’t require DL HARQ timing with M>4 on the FDD SCell.

· When configured with PF3, maximum number of aggregated cells is limited for the M>4 cases so that number of ACK/NACK bits on PF3 does not exceed 21.

