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1 Introduction
In previous meetings, there has been discussion, but no consensus to introduce interruption requirements for CGI reading and ProSe targeted towards sTTI. The existing interruption requirements in 36.133 are naturally derived assuming 1ms TTI and legacy HARQ timing.
2 Discussion

CGI reading
Proponents of CGI reading interruption requirements have argued that the number of successful (and missed) ACK/NACK during the CGI reporting period is a function of TTI length since there are naturally more opportunities for HARQ ACK/NACK the shorter TTI length that is used. So, the impact of an interruption which is a certain length Xms will be different depending on sTTI usage. It is expected that the number of transmitted ACK/NACK would be much higher with 2OS TTI length than with 1ms TTI length, simply because the number of ACK/NACK opportunities would be higher. Meeting a minimum requirement based on 1ms TTI length does not guarantee the good performance with sTTI.

 On the other hand, it has been argued 

· sTTI usage can vary dynamically during the reporting period

· different TTI length can be used for UL and DL

· The UE would not be expected to make different interruption patterns (e.g. in milliseconds) depending on which TTI length is in use

Since it would be technically correct to define a different CGI ACK/NACK requirement for sTTI, this would be our preferred approach. We have earlier made proposals e.g. in[1] to address some of the concerns raised. On the other hand, we acknowledge that there has not been strong support to develop the additional requirements and the analysis needed is complicated and would benefit from input from multiple companies e.g. to compute the proper ACK/NACK requirement. Since the sTTI and processing time reduction work item needs to be completed in a timely manner, we propose as a compromise
Proposal 1: Additional ACK/NACK requirements for CGI reading based on sTTI are not developed in release 15 sTTI and processing time reduction work item

Proposal 2: A note is added to 36.133 “Note: ACK requirements for CGI reading were derived assuming 1ms TTI duration for both UL and DL. When shorter TTI is used, a greater number of transmitted ACK/NACK would be expected”

ProSe Direct Discovery
For the requirement for Interruptions during ProSe Direct Discovery (non serving carrier), no gaps requested, we discuss how the original requirement was derived. Figure 1, taken from [1] shows how the requirement is derived.
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Figure 1: Illustrative example of interruptions that can be tested for a UE with spare receiver chain for discovery on non-serving frequency. In this example, UL interruptions due to the three retunes can be tested.

There are 3 interruptions to the serving cell uplink and downlink, occurring when 

the D2D carrier is switched on for DL operations

the D2D carrier is switched from DL operation to UL operation

the D2D carrier is switched off.

Since each interruption causes impact to the WAN uplink and downlink, each interruption causes 2 missed ACK/NACK, one because a PDSCH TTI is not received and one because the HARQ ACK/NACK related to an earlier PDSCH TTI cannot be transmitted. Hence there are 6 missed ACK/NACK assumed per discovery period, giving the interruption rate as a percentage of (6/discPeriod)x100%. If this is performed on N D2D carriers then the interruptions are cumulative, allowing that different discPeriodi may be used on different D2D carriers.

The terms 0.5% and 2% were agreed by RAN4 as a compromise to ensure that the interruptions described above do not cause undue system level impact to the WAN. In case the UE would cause more than 0.5%/2% missed ACK/NACK rate, one alternative is to leave the D2D RF powered on between some discovery operations, although this naturally has impact to power consumption.

When we consider the application of the existing requirement with sTTI, using 1 slot (7OS) TTI as an example and assuming the same approach there are twice as many ACK/NACK opportunities in the discovery period. If there are still 6 lost sTTI (3 UL, 3DL) according to figure 1, then the interruption rate would be

(6/2*discPeriod)x100

This is smaller than (6/discPeriod)x100, so from that point of view, if (6/discPeriod)x100 is still specified as the minimum requirement, the UE will exceed the minimum requirement

Therefore we observe
Observation 1: UE performance in terms of missed ACK/NACK percentages should be better with sTTI than with 1ms TTI
Similarly, to CGI reading, there has not been strong support for deriving new interruption requirements. We propose a similar approach
Proposal 3: Additional interruption requirements for ProSe based on sTTI are not developed in release 15 sTTI and processing time reduction work item

Proposal 4: A note is added to 36.133 “Note: ProSe interruption requirements were derived assuming 1ms TTI duration for both UL and DL and interruption shorter than 1 ms is expected in both UL and DL when sTTI is in use”

3 Conclusions

Proposal 1: Additional ACK/NACK requirements for CGI reading based on sTTI are not developed in release 15 sTTI and processing time reduction work item

Proposal 2: A note is added to 36.133 “Note: ACK requirements for CGI reading were derived assuming 1ms TTI duration for both UL and DL. When shorter TTI is used, a greater number of transmitted ACK/NACK would be expected”

Observation 1: UE performance in terms of missed ACK/NACK percentages should be better with sTTI than with 1ms TTI
Proposal 3: Additional interruption requirements for ProSe based on sTTI are not developed in release 15 sTTI and processing time reduction work item

Proposal 4: A note is added to 36.133 “Note: ProSe interruption requirements were derived assuming 1ms TTI duration for both UL and DL and interruption shorter than 1 ms is expected in both UL and DL when sTTI is in use”
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