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[bookmark: _Ref298777854]Introduction
During RAN1#84 and RAN1#84bis several companies provided system level evaluation results for latency reduction based on shortened TTI. In this TP, the observations obtained from the results provided according to the agreed format [1] are added to the latency reduction TR [2].

Proposal
Incorporate the following in the text proposal in the Latency reduction TR. 

---------------------------------- Start of Text Proposal ------------------------------------------------------

[bookmark: _Toc441661515][bookmark: _Toc317436273]9.4	Findings from system evaluations on TTI reduction and reduced processing time
Findings from the results in Annex B for the scenario described in Annex A with FTP over TCP traffic are summarized below.
The results of all sources reveal that shortening TTI length can have great benefits in terms of user perceived throughput and latency. Source 10 shows gains with shortening TTI for all UEs at all loads and for all file sizes. In all other sources benefits are not always present but certain situations are found to be favourable to observe gains with TTI shortening. With small file sizes (100kbit, 100kB), shortening TTI length improves significantly the performance of all UEs at low to medium load, while mostly good UEs and cell-center UEs benefit from TTI shortening at high load. With medium file size (500kB), cell-edge UEs have little benefit or may even experience performance degradation in all load points, but good UEs and cell center UEs benefit for most load points. With large file size (1MB), only cell center UEs benefit from shortening TTI length. 
All sources with results for different core network delays show that gains when operating with shorter TTI reduce with larger core network delay but are still very high at low load.
Most sources obtained smaller gains from shortening TTI with increased resource utilization (RU) in most simulated scenarios. A less strong correlation between RU and gains with shortened TTI was observed by two sources.
In most cases, in the favourable situations for TTI shortening, gains are larger with TTI lengths shorter than 7 OFDM symbols (OS). However, it was found by two sources that 7 OS TTI length may provide gains in more scenarios than even shorter TTI. Source 10 shows better performance with 1 OS TTI than all other TTI lengths in all simulated scenarios, while four other sources have more contrasted results. One of them shows that performance gains with 1 OS TTI are smaller than with 2 OS TTI in most cases. Another source shows that the performance benefit of 1 OS TTI over 2 OS TTI is only visible for cell center UEs. Two other sources show that in most scenarios 1 OS TTI is less beneficial than 2 OS TTI. Three of them show performance gains with 2OS TTI and 3/4OS TTI over other TTI lengths in most cases.
The additional control overhead for shortened TTI and the additional DMRS overhead in case of shortened TTI with DMRS based transmission modes that are more frequent for 1 OS and 2 OS TTI are the limiting factors of very short TTI length. Three sources highlight that in average less than 2 UEs are scheduled in the same shortened TTI at low load in their simulations. One of these sources shows that the required size of the control channel region for scheduling shortened TTI is in average less than 2 CCEs at low load. Another of these sources shows that multiplexing more UEs in a shortened TTI, between 2 and 7 UEs depending on the RU, is beneficial as limiting the number of co-scheduled UEs in a short TTI to one implies performance degradation that increases with RU, i.e. with increasing number of active UEs at the eNB. Source 5 shows that shortened TTI gains increase with larger system BW as the relative control channel overhead for shortened TTI decreases.
Four sources evaluated the usage of shortened TTI for obtaining faster update of CSI measurements. One of the source shows minor performance improvement with fast CSI. Two of the sources show some benefit of using shortened TTI for including CSI update, especially at high load and for cell edge UEs. Some benefit of having fast CSI was observed in the fourth source mostly due to the effect of a smaller CQI report delay rather than a smaller CQI report period. Two sources evaluated TTI shortening with fast CSI for different UE speeds. One of the sources shows that short TTI benefits are higher when UE speed increases from 3 km/h to 120 km/h. The other source shows moderate impact on shortened TTI gain when UE speed increases from 3 km/h to 30km/h.
Most sources show that short TTI may have a benefit in terms of reduced average system resource utilization.
Source 8 shows benefit of shortened TTI with UL FTP traffic at low load. The largest gains were observed with 2OS TTI and optimization of DMRS overhead. 
Two sources evaluated fast UL access with shortened TTI and shows that the performance of short TTI improves with fast UL access. It is observed that performance difference among various TTI lengths is getting smaller with fast UL access. However, it should be noted that fast UL access has some drawbacks regarding the amount of reserved UL resources that was not considered in these studies.
Two sources show that gains of TTI shortening reduce if HARQ RTT cannot be linearly scaled with TTI length.
Source 9 shows that gains of TTI shortening in the evaluated scenario depend on assumptions regarding how long a TCP connection is maintained, which is TCP implementation-specific. More specifically, large gains were observed when TCP slow start is assumed to occur for each file transfer of a UE while smaller gains were observed otherwise. 
Source 5 shows that if additional subframe type (downlink transmission, GP, uplink transmission in a subframe) is introduced and applied for subframe #1, #3, #4 and #6, #7, #8, #9 with TDD DL/UL configuration #1 or #2 assuming those subframes are either MBSFN subframe or uplink subframe or special subframe with special subframe configuration 8 for legacy UEs, and short TTI with 2 OSs is used, considerable gains can be achieved if it is assumed that the same additional subframe type at the same subframe is used for all cells in the network.
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