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1. Introduction

In RAN1#87, an agreement regarding shortened processing time in 1ms TTI was made as follows [1]:

	Agreement:

· For 1 ms TTI shortened processing, support fallback to legacy processing timing n+4 by the search space, i.e. DCI for processing time n+3 are carried in USS of PDCCH and DCI for processing time n+4 are carried in CSS of PDCCH.
· For PDSCH the HARQ processes of n+3 1ms TTI and n+4 1ms TTI are shared
· FFS: Possible PUSCH HARQ processes sharing between n+3 1ms TTI and n+4 1ms TTI
· FFS: UE behaviour in case of n+3 and n+4 collision
· Note: It is not expected that the eNB will often change between n+3 and n+4 scheduling timing


In this contribution, we discuss various aspects on configuration for 1ms TTI with shortened processing time. 
2. Discussion
2.1. Clarification
According to the above agreement, processing time for DL data to DL HARQ feedback and UL grant to UL data will be determined by search space on which DL assignment and UL grant DCIs are transmitted. However, it seems quite ambiguous to support this dynamic fallback mechanism for FS2 as well since the agreement includes the timing of n+3 and n+4. To the best of our knowledge, the original intention of this agreement was to provide mechanism of dynamic fallback for a UE configured with shortened processing time. Thus, it would be natural to have the same dynamic fallback mechanism also for FS2 (e.g., via search space), which means that the agreement can be revised as follows:
· For FS1 and FS2 with 1 ms TTI shortened processing, support fallback to legacy processing timing n+4 by the search space, i.e. DCI for processing time n+3 are carried in USS of PDCCH and DCI for processing time n+4 are carried in CSS of PDCCH.
Proposal 1: The same dynamic fallback mechanism should be supported for FS1 and FS2.
2.2. Configuration for shortened processing time in 1ms TTI
For shortened processing time configuration, one issue is whether or not to support different processing time for DL data to DL HARQ and UL grant to UL data. In other words, whether the case of n+3 timing for DL data to DL HARQ and n+4 timing for UL grant to UL data is allowed or not needs to be discussed. In our understanding, the benefit from different processing time between DL data to DL HARQ and UL grant to UL data seems unclear and such independent configuration between DL and UL may induce more specification efforts. In this sense, the common timing for DL data to DL HARQ and UL grant to UL data is preferred in case a UE is configured with shortened processing time in 1ms TTI. 

Proposal 2: The common timing for DL data to DL HARQ and UL grant to UL data is preferred in case a UE is configured with shortened processing time in 1ms TTI.
Another issue is how this shortened processing time operation is configured to a UE for CA case. Two options can be considered: per component carrier (CC) configuration and per PUCCH group configuration. If per CC configuration is adopted, some issues need to be clarified. In case scheduling and scheduled cells have different configurations within a PUCCH group, there will be ambiguity on processing time. Similarly, if a cell for PUCCH (e.g., Pcell) has a different configuration from the cell for PDCCH/PDSCH, then also the same problem can happen. Within a PUCCH group, CCs with and without shortened processing time configuration can share a cell for PUCCH and the HARQ-ACK feedback timing will be different depending on which CC PDSCH is scheduled for. 
On the other hand, if per PUCCH group configuration is adopted, all CCs within a PUCCH group configured with shortened processing time should support shortened processing time, which may be burdensome from UE perspective. Considering that different cells can have different timing advance, some cells cannot support shortened processing time due to restriction of maximum TA, which should be also taken into account. Therefore, further discussion is needed on shortened processing time configuration in CA case. 
Proposal 3: Further discussion is needed on how to configure shortened processing time in CA case.
· Option 1: per CC configuration
· To resolve cross-carrier scheduling issue, the following alternatives need to be further investigated.
· Alt 1: Configure the shortened processing time for Pcell if at least one DL cell is configured with shortened processing time

· Alt 2: Follow the maximum processing time in case of cross-carrier scheduling (between scheduling and scheduled cells, or between scheduled cell and Pcell)
· Alt 3: Allow cross-carrier scheduling only when scheduling and scheduled cells have the same processing time
· Option 2: per PUCCH group configuration 

Considering CA case, it may be beneficial to define UE capability signalling regarding the shortened processing time. For example, the number of supported CCs for shortened processing time can be reported to the network (e.g., per band-combination). Or, UE-specific capability for shortened processing time can be simply defined. 
Proposal 4: UE capability signalling regarding shortened processing time can be considered.
3. Conclusions

In this contribution, we discussed various aspects on configuration for 1ms TTI with shortened processing time. Based on the above discussions, our proposals are given as follows:

Proposal 1: The same dynamic fallback mechanism should be supported for FS1 and FS2.

Proposal 2: The common timing for DL data to DL HARQ and UL grant to UL data is preferred in case a UE is configured with shortened processing time in 1ms TTI.
Proposal 3: Further discussion is needed on how to configure shortened processing time in CA case.
· Option 1: per CC configuration with one of the following alternatives to resolve cross-carrier scheduling issue

· Alt 1: Configure the shortened processing time for Pcell if at least one DL cell is configured with shortened processing time

· Alt 2: Follow the maximum processing time in case of cross-carrier scheduling (between scheduling and scheduled cells, or between scheduled cell and Pcell)

· Option 2: per PUCCH group configuration for simpler design in terms of HARQ-ACK timing

Proposal 4: UE capability signalling regarding shortened processing time can be considered.

4. Reference

[1] RAN1 Chairman’s notes, RAN1#87.
