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1 Introduction

In the previous RAN1 #74bis meeting, it was agreed on UE capability for TDD-FDD CA as following [1]: 
Agreements in RAN1 #74bis meeting:

· 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
In this contribution, we discuss on DL HARQ operation issues when considering supporting TDD-FDD CA-capable UE without TDD-FDD UL CA.
2 Discussion on HARQ operation in TDD-FDD Carrier Aggregation
In the previous meeting, we agreed that a TDD-FDD CA-capable UE supports TDD-FDD DL CA and TDD-FDD CA-capable UE is allowed not to support TDD-FDD UL CA. Then in case that UE is only configured with one serving cell in UL and multiple serving cells in DL, how to handle HARQ timing for PDSCH transmitting on FDD SCell or TDD SCell should be discussed since UE is configured with only one serving cell in UL as TDD PCell or FDD PCell.
2.1 DL HARQ Timing on TDD-FDD Carrier Aggregation
In case of FDD as PCell and TDD as SCell is configured, HARQ for PDSCH on TDD SCell should be transmitted to PUCCH on FDD PCell configured as only one serving cell in UL according to current specification. Given that, there are two alternatives to define HARQ timing for PDSCH on TDD SCell. The first one is to follow up TDD-HARQ timing itself for PDSCH on TDD SCell as shown in figure 1-(a). The second one is to apply for HARQ timing on FDD PCell which convery HARQ in the (n+4)-th UL subframe for PDSCH transmitting on TDD SCell in the n-th subframe as shown in figure 1-(b). The last one seems beneficial to follow up DL HARQ timing on FDD PCell in order to be shortened HARQ timing for PDSCH transmitting on TDD SCell since UL subframe on FDD exists always. Therefore, we propose to discuss both approaches in RAN1.
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(a) In case of following TDD-HARQ timing for PDSCH on TDD SCell
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(b) In case of following FDD-HARQ timing (i.e. n+k) for PDSCH on TDD SCell
Figure1. HARQ timing for PDSCH on TDD SCell in case of FDD as PCell and TDD as SCell

· Proposal 1: RAN1 needs to discuss how to define HARQ timing for PDSCH on TDD SCell when FDD as PCell and TDD as SCell are configured.
In case of TDD as PCell and FDD as SCell is configured, if HARQ timing for PDSCH on FDD SCell is followed by (n+4)-th subframe after PDSCH transmission in the n-th subframe as FDD itself, corresponding HARQ for PDSCH on FDD SCell cannot be transmitted in case that the (n+4)-th subframe on TDD PCell is not UL subframe as shown in figure 2. Therefore, RAN1 needs to discuss how to define a new HARQ timing for PDSCH on FDD SCell.
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Figure2. HARQ timing for PDSCH on FDD SCell in case of TDD as PCell and FDD as SCell

· Proposal 2: RAN1 needs to discuss how to define a new HARQ timing for PDSCH on FDD SCell in case that TDD as PCell and FDD as SCell are configured.
3 Conclusion
 In this conclusion, we summarize our discussion on DL HARQ timing issues on TDD-FDD carrier aggregation for a TDD-FDD CA-capable UE without TDD-FDD UL CA.
· Proposal 1: RAN1 needs to discuss how to define HARQ timing for PDSCH on TDD SCell when FDD as PCell and TDD as SCell are configured.
· Proposal 2: RAN1 needs to discuss how to define a new HARQ timing for PDSCH on FDD SCell in case that TDD as PCell and FDD as SCell are configured.

References

[1] Draft Report of 3GPP TSG RAN WG1 #74bis v0.2.0

[image: image1][image: image4.png]Subframe number

5 7 8 9

vyl ° | > [ > [ > oo o000




[image: image5.png]Subframe number

TDD Scell SN I (N N AN NN N N N A

~
eoo ecen NN RN AN RN AT N A A



