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[bookmark: _Ref298777854]Introduction
This TP forms the observations based on the link evaluations results provided for shorter TTI operation.
Proposal
Incorporate the following in the text proposal in the Latency reduction TR. 
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[bookmark: _Toc441661516][bookmark: _Toc317436274]9.5	Findings from link evaluations on TTI reduction and reduced processing time
In this section the findings from Annex C is outlined for the channels sPDCCH, sPDSCH, sPUSCH and sPUCCH.
9.5.1		sPDSCH
For the CRS based transmission mode, it is shown by two sources that general trend that the performance in link level throughput decreases with shorter TTI length and two sources show no performance difference in throughput with smaller shorter TTI length. Further the BLER performance of short TTI lengths compared to the one of a subframe long TTI is tolerable.
[bookmark: _GoBack]For DMRS based transmission mode, it is shown by four sources that the performance in link level throughput generally decreases with short sTTI operation compared to subframe long TTI. It is further shown that shorter sTTIs perform better for higher speeds in link level throughput perspective compared to 7 symbols sTTI using shortened version of the existing DM-RS pattern for downlink subframes. In case of lower speeds, wherein 7 symbol long sTTI using a shortened version of the existing DM-RS pattern results in a higher link level throughput compared shorter sTTI lengths without DM-RS reduction techniques applied. This is mainly due to the additional overhead of shorter sTTI lengths. Further two sources evaluated a TTI length of 2 OFDM symbols where DM-RS is not available in adjacent multiple scheduled short TTIs and showed the link level throughput is increased compared to having DM-RS available in every sTTI. This is targeting to reduce the overhead of DM-RS in case of shorter TTI lengths. Two sources evaluated increasing the PRB bundling size and showed that it is beneficial. One source showed that designing a single DM-RS pattern for multiple PRBs is beneficial for TTI length of 2 OFDM symbols. Further the BLER performance of short TTI lengths compared to the one of a subframe long TTI is tolerable.
9.5.2		sPDCCH
Link evaluations for sPDCCH operation based on CRS demodulation has been performed by three sources and showed that BLER performance is tolerable. Further one source showed evaluation results for DM-RS based demodulation and showed that depending on the allocation scheme tolerable BLER performance can be achieved and comparable BLER performance to sPDCCH based on CRS demodulation. The same source further studied PRB bundling and it was shown that it is beneficial. Further one source studied different DM-RS pattern.
9.5.3		sPUSCH
The trend observed is that the performance in link level throughput decreases with shorter TTI lengths. Two sources evaluated DM-RS multiplexing from different UEs, with the assumption that the same bandwidth is used for both UEs. The results show that two or three UEs can be multiplexed. Two sources evaluated short TTIs of length of 2 OFDM symbols with DM-RS not being available in multiple adjacent scheduled short TTIs, it is shown that having DM-RS in every second or third short TTI results significant increase in throughput. Further one source studied new DM-RS design. Further the BLER performance of short TTI lengths compared to the one of a subframe long TTI is tolerable.
9.5.4		sPUCCH
All sources with sPUCCH evaluation show that the performance of sPUCCH degrades generally with shorter TTI length due to the amount of energy transmitted becoming smaller and smaller. Further the results show that for HARQ-ACK payload size of 1 to 4 bits frequency hopping is beneficial. One sourced showed BLER performance for sPUCCH targeting CSI reporting.
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