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1 Introduction

During the WI phase of shortened TTI and processing time for LTE, PDSCH/PUSCH transmission procedures for processing time with n+3 timing are specified. In this contribution, the following two issues are discussed for clarification and correction. The text proposals are also provided.
2 Clarification of UL grant and PUSCH transmission
For n+3 timing, the following tables are assumed to use for FS2. 

	For 1ms TTI in FS2, the scheduling timing for UL grant to PUSCH for a minimum timing of n+3 is defined as follows:

· Note: The timings highlighted in red are only applicable to special subframe configuration 10
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According to the current specification [1], if both the MSB and LSB of the UL index in the scheduling DCI are set to 1, the corresponding two PUSCHs are transmitted. The related part in the specification can be seen as below.
	If, for a serving cell with UL-reference UL/DL configuration 0, both the MSB and LSB of the UL index in the PDCCH/EPDCCH with uplink DCI format are set in subframe n, the UE shall perform a corresponding PUSCH transmission in both subframes n+ k and n+ kp for the serving cell if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8].
…
If, for a serving cell with UL-reference UL/DL configuration 6, both the MSB and LSB of the UL index in the PDCCH/EPDCCH with uplink DCI format are set in subframe n, the UE shall perform a corresponding PUSCH transmission in both subframes n+ k and n+ kp if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in Table 8-2j if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, in Table 8-2g otherwise, where the "TDD UL/DL Configuration" given in Table 8-2g and Table 8-2j refers to the UL-reference UL/DL configuration.


The issue here is how to indicate HARQ process IDs for two PUSCH with one UL grant. Similar issue happened in the eMTC discussion. From the HARQ process ID indicated by the UL grant, two consecutive IDs are used for two PUSCH in that case as below.

	for TDD UL/DL configuration 0 and a BL/CE UE in CEModeA and N=1, if the MSB of the UL index in the MPDCCH with DCI format 6-0A is set to 1, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration; if the LSB of the UL index in the MPDCCH with DCI format 6-0A is set to 1, x = 7. The UE is not expected to receive DCI format 6-0A with both the MSB and LSB of the UL index set to 1 when N>1. In case both the MSB and LSB of the UL index are set to 1, the HARQ process number of the PUSCH corresponding the MSB of the UL index is 
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 and the HARQ process number of the PUSCH corresponding the LSB of the UL index is 
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 is determined according to the HARQ process number field in DCI format 6-0A


Similarly, when the UE is configured with higher layer parameter shortProcessingTime, the consecutive two HARQ process ID can be used, with the following text proposal for [1].
	-----------------------------------------------------------   Text Proposal Start ----------------------------------------------------------
< Unchanged parts are omitted >

8.0
UE procedure for transmitting the physical uplink shared channel
…
If, for a serving cell with UL-reference UL/DL configuration 0, both the MSB and LSB of the UL index in the PDCCH/EPDCCH with uplink DCI format are set in subframe n, the UE shall perform a corresponding PUSCH transmission in both subframes n+ k and n+ kp for the serving cell if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. In case both the MSB and LSB of the UL index are set to 1, the HARQ process number of the PUSCH in subframe n+k is 
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 and the HARQ process number of the PUSCH in subframe n+kp is 
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, where 
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 is determined according to the HARQ process number field in the corresponding DCI format and MUL_HARQ ​is the maximum number of UL HARQ processes.
…
If, for a serving cell with UL-reference UL/DL configuration 6, both the MSB and LSB of the UL index in the PDCCH/EPDCCH with uplink DCI format are set in subframe n, the UE shall perform a corresponding PUSCH transmission in both subframes n+ k and n+ kp if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in Table 8-2j if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, in Table 8-2g otherwise, where the "TDD UL/DL Configuration" given in Table 8-2g and Table 8-2j refers to the UL-reference UL/DL configuration. In case both the MSB and LSB of the UL index are set to 1, the HARQ process number of the PUSCH in subframe n+k is 
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 and the HARQ process number of the PUSCH in subframe n+kp is 
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 is determined according to the HARQ process number field in the corresponding DCI format and MUL_HARQ ​is the maximum number of UL HARQ processes.
< Unchanged parts are omitted >

-----------------------------------------------------------   Text Proposal End ----------------------------------------------------------


Proposal 1: When both the MSB and LSB are set to 1, then consecutive HARQ process IDs are used for PUSCH transmission with the above TP.
3 Correction on overlap issue between CSS and USS
When the shortened processing time is configured, n+3 timing is used if the scheduling DCI is detected in USS. On the other hand, even though the shortened processing time is configured, when the scheduling DCI is detected in CSS, then fallback to n+4 timing is used. With this fallback scheme, there is an issue when a search space belongs to both CSS and USS. To resolve this overlap issue, there was an agreement to prioritize CSS over USS with the following agreement. In case the DCI is found in CSS and when a UE configured with shortened processing time and detects PDCCH carrying DCI format 0/1A with the CRC scrambled by the C-RNTI, the UE shall consider that the PDCCH corresponds to the legacy processing time. To reflect the agreement, there was an email discussion and the editor suggested the following TP for [1]. 
	If the UE is configured with higher layer parameter shortProcessingTime, a PDCCH with DCI format 0/1A detected in the overlap shall be considered by the UE as having been received in the PDCCH common search space.


However, the above sentence below was left out of the final version of the CR. So, we propose the following TP for [1].
	-----------------------------------------------------------   Text Proposal Start ----------------------------------------------------------
< Unchanged parts are omitted >

9.1
UE procedure for determining physical downlink control channel assignment

9.1.1
PDCCH assignment procedure

…
If the UE is configured with higher layer parameter shortProcessingTime, a PDCCH with DCI format 0/1A detected in the overlap shall be considered by the UE as having been received in the PDCCH common search space.
< Unchanged parts are omitted >

-----------------------------------------------------------   Text Proposal End ----------------------------------------------------------


Proposal 2: To resolve the overlap issue between CSS and USS, the above TP is adopted. 
4 Conclusions

This contribution considered the remaining issues for shortened processing time with the following proposals. 
Proposal 1: When both the MSB and LSB are set to 1, then consecutive HARQ process IDs are used for PUSCH transmission with the above TP.

Proposal 2: To resolve the overlap issue between CSS and USS, the above TP is adopted. 
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