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1
Introduction
In this contribution, we discuss the remaining open issues of the UE capabilities as well as configuration flexibility of shortened processing time for 1ms TTI. 
2
N+3 timing UE capability 
At RAN1#89, there has been some progress on the UE capability definition of shortened processing time for 1ms TTI, which can be summarized in the following two agreements: 

Agreement:
·  The UE capability of reduced processing time for 1 ms TTI applies jointly for shortened processing time between UL grant and UL data and for shortened processing time between DL data and DL HARQ feedback.

Agreement:
·  The UE capability of reduced processing time for 1 ms TTI is separately reported for FS1, FS2 and FS3

Moreover, in terms of shortened processing time configuration the following agreements have been reached:

Agreement:

·  For 1ms TTI, shortened processing times between UL grant and UL data and between DL data and DL HARQ feedback for one carrier are jointly configured.

Agreement:

Down-select between Alt 1 and Alt 2:
· Alt 1: Shortened processing time for 1 ms TTI is configured per CC. The cell carrying the PUCCH should be configured with n+3 timing

· Alt 2: Shortened processing time for 1 ms TTI is configured per PUCCH group

From configuration point of view, the down-selection between Alt. 1 (i.e. if the shortened processing time can be configured per CC) and Alt. 2 (i.e. N+3 timing applying to all cells within a PUCCH cell group) is still open. 

Considering the cells within a cell group, we don’t see a reason to prevent different processing times for different cells within a PUCCH cell group. In contrast to the discussion in [3], we think that also in this case there is no need (from specification point of view) to mandate the same processing time related to PDSCH operation although the motivation to do this is slightly limited. At least from DL HARQ-Ack mapping point of view in contrast to [3] we don’t see any specific problems with the PUCCH resource definition as the selection in case of CA is anyhow given on top of preconfigured resources. In case of Format 1b with channel selection, the current specification gives the resource mapping already but just the reference subframe is then given by N-4 and N-3, respectively. In case of the other PUCCH formats, the DAI will provide the needed PUCCH resource definition. 
Moreover, in contrast to the statements in [4] there is no change in terms of PUCCH coverage as the number of HARQ-Ack bits mapped to a subframe is not changing when having N+4 and N+3 for different DL SCells. 

As also noted in the online discussing during RAN1#89, requiring all the cells within PUCCH cell group to support shortened processing time might create issues in case the UE would not support this feature for all the LTE FS (based on the RAN1#89 agreement of having FS dependent UE capability indication). As an example, if the UE would only support shortened processing time for LTE FDD/FS1 but not for TDD/FS2 or LAA/FS3 – shortened processing time operation would also not be available for a UE configured with LAA and/or TDD/FDD CA. Considering this limitation, we think that Alt. 1 (i.e. configuration per CC) should be adopted. 
In addition to the supported LTE FSs, also the number of CC the UE can support shortened processing operation needs to be considered. A UE may support shortened processing time on less carriers (of a certain FS) than given by its CA capability. If Alt. 2 (i.e. configuration per PUCCH cell group) is chosen for this case, the eNB can only decide to either operate shortened processing time with a smaller number of CCs (limiting the UE peak data rate, but having a latency advantage) or using all the CCs with the legacy processing time up to the full UE CA capability (larger peak data rate, but no latency improvements). This is another reason to support Alt. 1 configuration.
We therefore propose:

Proposal 1: Adopt shortened processing time configuration Alt-1: Shortened processing time for 1 ms TTI is configured per CC. The cell carrying the PUCCH should be configured with n+3 timing.
Continuing the consideration on the UE capability in terms of number of supported CCs for shortened processing time, we think that a more detailed signalling than just the supported LTE FS will be needed to enable different and early UE implementation of the shortened processing time feature (with a small(er) number of CCs). As the shortened processing time is only a baseband capability of the UE there is no need for a band- and band-combination specific differentiation. Therefore, just signalling the total number of supported carriers (e.g. 1…32 based on Rel-13 CA) and the applicable supported LTE FS (based on the RAN1#89 agreement) seems to be sufficient. 

As a summary on the UE capability signalling, the UE could indicate as a UE capability the maximum number of cells (independent of the LTE FS) for shortened processing time operation and the applicable supported LTE FS (based on the RAN1#90 agreement).

Proposal 2: The UE capability of shortened processing time for 1ms TTI indicates the maximum number of cells (independent of the LTE FS) the UE is capable to operate with shortened processing time for 1ms TTI in addition to the supported FSs (based on the RAN1#89 agreement). Note: Signalling details up to RAN2, no band- or band combination specific differentiation needed. 
3
Conclusions
This contribution we discussed the remaining details of UE capabilities as well as configuration flexibility of shortened processing time for 1ms TTI. Based on the discussions in this contribution, the following proposals are made:
Proposal 1: Adopt shortened processing time configuration Alt-1: Shortened processing time for 1 ms TTI is configured per CC. The cell carrying the PUCCH should be configured with n+3 timing.
Proposal 2: The UE capability of shortened processing time for 1ms TTI indicates the maximum number of cells (independent of the LTE FS) the UE is capable to operate with shortened processing time for 1ms TTI in addition to the supported FSs (based on the RAN1#89 agreement). Note: Signalling details up to RAN2, no band- or band combination specific differentiation is seen as needed. 
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