3GPP TSG RAN WG1 Meeting #74bis




  R1-134388
Guangzhou, China, 7th – 11th October 2013
______________________________________________________________________Agenda item: 7.2.1.3
Source: LG Electronics
Title: Remaining Details of HARQ Timeline and Feedback
Document for: Discussion and Decision
1. Introduction
The following agreement and conclusion were made in RAN1#74 for the downlink/uplink HARQ timing and uplink scheduling timing in dynamic TDD UL-DL reconfigurations [1]:

· Agreement on DL:

· Downlink HARQ timing follow a higher layer RRC configured TDD configuration
· At least configurations 2 and  5 can be selected

· FFS other configurations

· Conclusion on UL:

· Decide between Alt 1 and Alt 2 after the discussion on DL to UL subframe conversion concludes
· Alt1: Uplink scheduling timing and HARQ timing follow configuration signaled in SIB1
· Alt2: Uplink scheduling timing and HARQ timing follow a higher layer RRC configured TDD configuration 
· Alt 3:  Implicit derivation of timing
· Observation: 
· Uplink and downlink scheduling and HARQ feeback timing is not dependent on explicit L1 signaling
In addition, the following agreement was made in RAN1#74 for RRM/RLM in dynamic TDD UL-DL reconfigurations [1]:

· Agreements:

· The following holds for RRM/RLM for a cell in the backward compatible component carrier type:

· Working assumption (to be revisited in RAN1#74bis if significant drawbacks are identified; specifically, PUSCH transmission in MBSFN subframes may be compared with this solution in RAN1#74bis): A subframe configured as DL subframe or DwPTS of special subframe in SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell) should not be used for uplink transmission.

· For a serving cell, conventional RRM/RLM measurement is applicable to all the subframes indicated as DL subframe or DwPTS of special subframe by SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell). 

· For the neighboring cell

· “Same UL/DL allocation in neighboring cells” in NeighCellConfig means that all the subframes indicated as DL subframe or DwPTS of special subframe in SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell) of the serving cell can be used for RRM measurements.

· [Note]

· It is a common RAN1 understanding that IE “Subframe Assignment” defined in X2 AP interface refers to the SIB 1 UL-DL configuration

This contribution discusses the remaining details of HARQ timeline and feedback based on the above agreement and conclusion.

2. Discussions
2.1. Downlink HARQ timing
One FFS point is whether other UL-DL configurations (in addition to UL-DL configuration 2 and 5) can be selected as the DL HARQ reference configuration or not. The main reason of introducing the DL HARQ reference configuration is to resolve the problem of the DL HARQ timeline discontinuity [2]. Since a UL subframe in the DL HARQ reference configuration cannot be used for PDSCH transmissions because no UL HARQ-ACK timing is defined, it is also needed for an eNB to carefully select the DL HARQ reference configuration with consideration for its own traffic load condition. With this aspect, it is desirable that the selection of DL HARQ reference configuration is totally dependent on an eNB’s scheduler, and there is no need to restrict the selection of DL HARQ reference configuration from seven UL-DL configurations.  

Proposal 1: It is desirable that the selection of DL HARQ reference configuration is totally dependent on an eNB’s scheduler, and there is no need to restrict the selection of DL HARQ reference configuration from seven UL-DL configurations.
2.2. Uplink scheduling timing and HARQ timing
Another FFS point in the conclusion made in RAN1#74 is whether the UL scheduling timing and HARQ timing follow UL-DL configuration signaled in SIB1 or not. In general, UL HARQ operation is categorized in the synchronous manner. In a synchronous HARQ scheme, the retransmission(s) for each process occur at predefined times relative to the initial transmission. However, if the UL HARQ reference configuration is signaled and updated by RRC, there will be an ambiguity problem in UL HARQ operation during the transient period. In addition, since no UL subframe indicated by SIB1 or RadioResourceConfigCommonSCell IE can be changed to a UL subframe if the above working assumption on RRM/RLM is confirmed, the UL-DL configuration indicated by SIB1 corresponds to the one having the super set of UL subframes among the candidate UL-DL configurations. Therefore, it is straightforward to take the SIB1-indicating UL-DL configuration as the UL HARQ reference.
Proposal 2: The UL scheduling timing and HARQ timing follow configuration signaled in SIB1.

2.3. HARQ-ACK feedback for PDSCH
For HARQ-ACK feedback for PDSCH in TDD systems, when a UE is configured with HARQ-ACK bundling or multiplexing, the corresponding PUCCH resource is determined in accordance to the UL/DL configuration and the (E)CCE index of the DL assignment. If legacy UE follows the configuration indicated by SIB and Rel-12 UE follows DL reference configuration indicated by high layer signalling, different number of associated subframes as well as different order of associated DL subframes in a UL subframe between legacy UE and Rel-12 UE can be occurred. Hence, the PUCCH resource collision between legacy UE and Rel-12 UE is prospective. To resolve the PUCCH resource collision, following options could be considered:
Option 1: Separated PUCCH resource region for legacy and Rel-12 UE
As shown in Figure 1, the PUCCH resource region can be separately reserved for legacy and Rel-12 UE. The Rel-12 UE could calculate the offset of PUCCH resource according to the configuration of legacy UE. However, this option has poor PUCCH resource utilization and reserve excessive PUCCH region especially at UL subframe #2 when TDD configuration 5 is used for DL HARQ reference configuration. 
Option 2: Share PUCCH region for the common DL subframes within bundling windows between legacy UE and Rel-12 UE and then separate PUCCH region for remaining DL subframes of Rel-12 UEs.  
In option 2, Rel-12 UE can reorder PUCCH resource packing order within bundling window by comparing DL HARQ reference configuration with SIB configuration, so that total PUCCH region can be reduced compared with option 1. It is desirable to share PUCCH region between legacy UE and Rel-12 UE as much as possible to compress total PUCCH region. For further optimization, the PUCCH region of the remaining DL subframes not overlapped with legacy UE’s DL subframes could be reordered with the subframe with less changing possibility first then the subframes with more changing possibility next as shown in Figure 1. When several last subframes are not configured to DL, the network could configure the unused PUCCH region for PUSCH transmission. 
Proposal 3: It is desirable to share PUCCH region for the common DL subframes within bundling windows between legacy UE and Rel-12 UE and then separate PUCCH region for remaining DL subframes of Rel-12 UEs.
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Figure 1. PUCCH resource determination options for TDD eIMTA
In case of EPDCCH monitoring subframes, different options could be applied since PUCCH resource collision could be resolved by using ARO. Above discussed options could be applied to PDCCH monitoring subframes only.
As one other option, dynamically changing the size of A/N bundling window for a dynamically indicated configuration was considered for Rel-12 UE in [3]. However, for many cases bundling window lies across multiple radio frames, so if a UE misses reconfiguration message for certain radio frame, HARQ-ACK feedback resource ambiguity and PUCCH resource collision to the other UEs can be occurred. Therefore, it is not desirable to change the size of A/N packing window dynamically.
2.4. Soft buffer partitioning 

Some solutions need to be considered for soft buffer partitioning for smooth DL HARQ operation across different UL-DL configurations. When TDD configuration is changed, the soft buffer partitioning will be also changed. If a change of soft bit size is occurred, it is expected that all contents of the soft buffer are lost. Therefore, it is desirable that the soft buffer partitioning is semi-statically changed to minimize throughput loss. One solution is that the soft buffer partitioning is based on DL HARQ reference configuration. Another method is that the exact partition number of soft buffer can be indicated by high layer signaling.  

Proposal 4: It is desirable that soft buffer partitioning is based on DL HARQ reference configuration. 

3. Conclusion
This contribution discusses the remaining details of HARQ timeline and feedback for TDD eIMTA. The discussion can be concluded by the following proposals:

Proposal 1: It is desirable that the selection of DL HARQ reference configuration is totally dependent on an eNB’s scheduler, and there is no need to restrict the selection of DL HARQ reference configuration from seven UL-DL configurations.
Proposal 2: The UL scheduling timing and HARQ timing follow configuration signaled in SIB1.

Proposal 3: It is desirable to share PUCCH region for the common DL subframes within bundling windows between legacy UE and Rel-12 UE and then separate PUCCH region for remaining DL subframes of Rel-12 UEs.
Proposal 4: It is desirable that soft buffer partitioning is based on DL HARQ reference configuration. 

_____________________________________________________________________
Reference

[1] RAN1 chairman’s note, RAN1#74.
[2] R1-134387, “Details of UL-DL Reconfiguration Message,” LG Electronics.
[3] R1-131970,” Signaling for TDD UL-DL Reconfiguration,” Samsung

































































































































PAGE  
4

