


3GPP TSG RAN WG1 Meeting #76bis

R1-141324
Shenzhen, China, 31st March – 4th April 2014
Source: 

Sharp

Title:
DL HARQ-ACK for TDD-FDD CA with TDD PCell
Agenda Item:

7.2.3
Document for:
Discussion and Decision 
1. Summary
In this contribution, we first review the progresses in TDD-FDD CA and potential use cases of TDD PCell. Given the great progresses already made in RAN1 and negligible specification impacts, it is undesirable to exclude important TDD PCell use cases. Thus, we suggest RAN1 to support TDD PCell with self-scheduling in Rel-12.

Then we present our thoughts on PDSCH HARQ timing with self-scheduling when the PCell is a TDD cell. To maximize the peak data rate with more balanced HARQ bits in uplink feedback, we suggest RAN1 to adopt the option that specifies a DL subframe set including all subframes of a FDD cell based on the PCell TDD UL/DL configuration. 
2. Support of TDD PCell with self-scheduling 

There are many important use cases for TDD PCell with TDD-FDD CA, with several examples given below.

· A TDD macro cell with a DL only FDD small cell for traffic offloading.

· A FDD macro cell with a TDD small cell, the TDD small cell configured as PCell for control channel offloading (e.g. PUCCH).

· A FDD macro cell with a TDD small cell, the TDD small cell configured as PCell to provide better uplink performance due to shorter distance between the UE and the small cell.

TDD-FDD CA has been discussed extensively in the past several RAN1 meetings, and many agreements and progresses were also made in RAN1 #76 and follow-up email discussions, including:
· HARQ timing for self-scheduling with FDD PCell

· HARQ-ACK reporting on PUCCH and PUSCH for FDD PCell

Furthermore, the following aspects were agreed for both FDD PCell and TDD PCell ("if supported")
· DL and UL timings for cross-carrier scheduling

· The DCI formats in TDD-FDD CA 

If TDD PCell with self-scheduling was not supported, the current agreements on cross-carrier scheduling and DCI formats would also be largely abandoned. Given the great achievements already made in RAN1 TDD-FDD CA discussion, RAN1 should leverage that effort and confirm the inclusion of TDD PCell with self-scheduling in the work item. Therefore, we propose that 

Proposal 1: RAN1 should support TDD PCell with self-scheduling in TDD-FDD CA within Rel-12 timeline.

3. HARQ-ACK timing for TDD PCell with self-scheduling 

RAN1 discussed the HARQ timing for TDD PCell with self-scheduling extensively, and down-selected two proposals in [2] and [3], but no consensus was reached in RAN1 #76.
With Option 1 in [2], a DL association set is defined for a FDD cell as a superset of the corresponding PCell TDD UL/DL configuration. For simplicity, PUCCH format 1b with channel selection will not be supported for the cases when a bundling window size is greater than 4. This provides good backward compatibility because all timing of the TDD configuration is maintained. Furthermore, it provides maximum peak data rate for a UE because PDSCH can be scheduled in all DL subframes of a FDD SCell. Moreover, considering the PUCCH performance, option 1 has more balanced HARQ-ACK distribution among the uplink subframes of the PUCCH reporting PCell. 
Comparatively, with Option 2 in [3], the FDD SCell is always configured with configuration 5 in case of two aggregated cells, and configuration 2 or 4 in case of more than 2 aggregated cells. Thus, in most cases, the PDSCH transmissions on different cells in the same subframe have to be reported on different uplink subframes, and PUCCH format 1b with channel selection cannot be used even for two aggregated cell cases. Since a TDD-FDD CA UE cannot utilize the DL subframes that are indicated as UL for a FDD cell, the peak data rate is reduced for a TDD-FDD CA UE. Furthermore, high HARQ-ACK payload will be multiplexed on limited uplink subframes according to the reference configuration. This leads to degraded PUCCH performance, and reduced uplink coverage.
Note that a new 10ms RTT timing was introduced for UL cross-carrier scheduling when a FDD cell is scheduled from a TDD scheduling cell. Comparatively, the specification effort required to add new timing on top of the existing TDD timing is negligible, keeping the specification impact of both options similar and very small. Given the advantages of higher peak rate and better scheduling flexibility, we prefer Option 1 over Option 2. 

Proposal 2: RAN1 should specify a DL association set for FDD cell based on the TDD PCell UL/DL configuration as in [2]. 
4. Conclusions
In this contribution, we compared the remaining candidates for the PDSCH HARQ-ACK design with self-scheduling for TDD-FDD CA when the PCell is a TDD cell. To maximize the peak data rate with more scheduling flexibility, eNB should allow PDSCH scheduling and HARQ reporting for all DL subframes of a FDD SCell for TDD-FDD CA UEs. Therefore, we propose:
Proposal 1: RAN1 should support TDD PCell with self-scheduling in TDD-FDD CA within Rel-12 timeline.

Proposal 2: RAN1 should specify a DL association set for FDD cell based on the TDD PCell UL/DL configuration as in [2]. 
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