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1 Introduction

According to the agreements [1] achieved in RAN1#91 meeting, shortened TTI (sTTI) has been introduced into TS36.213 [2]. However, in Clause 8.6.2 of TS36.213, for IMCS = 29, aperiodic CSI-only transmission on sPUSCH was not captured.

In this contribution, we discuss the above problem and offer potential solutions. The corresponding text proposals to Clause 8.6.2 of TS36.213 are provided in the Appendix.
2 Discussion
In the current specification, how to trigger PUSCH carrying control information without data is not captured. There is no any agreement on this aspect yet. 
One straightforward way is to reuse similar mechanism in LTE. That is, a predefined limited number of PRBs is used to help determine whether to trigger PUSCH carrying control information without data. However, compared to the case of PUSCH for 1ms TTI, the number of OFDM symbols carrying sPUSCH is much smaller. It means that for sPUSCH, if the bandwidth is very limited, the coding rate problem can be more serious. For instance, for 4 component carriers, an aperiodic CSI of 448 bits (for more than one CSI process) and NPRB = 20, the code rate is around 0.95, which is extremely high. Therefore, it seems we can remove the limited number of PRBs for triggering PUSCH carrying control information without data. Similar mechanism in massive CA could be reused.  
Proposal: Remove the limitation on the number of PRBs for triggering PUSCH carrying control information without data. 

The text proposal corresponding to the above proposal is shown in the Appendix. 
3 Conclusions
The contribution discusses how to trigger PUSCH carrying control information without data. Based on the discussion above, we have the following proposal:
Proposal: Remove the limitation on the number of PRBs for triggering PUSCH carrying control information without data. 
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Appendix: Text Proposal to 36.213
---------------------------------------------------------Start of Text Proposal--------------------------------------------------------
3.1.1 8.6.2
Transport block size determination
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 except if the transport block is disabled in DCI format 4/4A/4B as specified below. For a transport block that is not mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.1. For a transport block that is mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.2.

< Unchanged parts are omitted >
For a non-BL/CE UE and for [image: image4.wmf]31
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if DCI format 0/0A/0B is used and [image: image5.wmf]29
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 and N =1 (determined by the procedure in Subclause 8.0) or, if DCI format 4 is used and only 1 TB is enabled and [image: image6.wmf]29
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 for the enabled TB and the number of transmission layers is 1 or if DCI format 4A/4B is used and [image: image7.wmf]29
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 for both TBs and N =1 (determined by the procedure in Subclause 8.0) or if DCI format 7-0A/7-0B is used and [image: image8.wmf]29
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 and N =1 (determined by the procedure in Subclause 8.0), and if

-
the "CSI request" bit field is 1 bit and is set to trigger an aperiodic CSI report and [image: image9.wmf]4
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< Unchanged parts are omitted >
-
the "CSI request" bit field is 3 bits and is triggering an aperiodic CSI report for more than 5 CSI processes according to Table 7.2.1-1D or Table 7.2.1-1E or Table 7.2.1-1F or Table 7.2.1-1G, or

-
the "CSI request" bit field in DCI format 0A/0B/4A/4B/7-0A/7-0B  is set to trigger an aperiodic CSI report, or
-
the "CSI request" bit field is 4 bits and is triggering an aperiodic CSI report for one CSI process according to Table 7.2.1-1H or Table 7.2.1-1I and [image: image10.wmf]4
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< Unchanged parts are omitted >
then there is no transport block for the UL-SCH and only the control information feedback for the current PUSCH reporting mode is transmitted by the UE. 
< Unchanged parts are omitted >
---------------------------------------------------------End of Text Proposal--------------------------------------------------------

