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1 Introduction
A new work item on shortened TTI and processing time for LTE was approved in [1]. The objective of the work item is to specify shortened TTI operation and shortened processing time for both legacy (1 ms) and shortened TTI, with covering the case of carrier aggregation and non-carrier aggregation and frame structures 1-3. The discussion about possible RRM impacts to 36.133 started in the Reno meeting in RAN4. Based on the discussion in the Reno meeting, we have discussed the possible RRM impacts further in this contribution.
2 Discussion
RRM requirements

In the last meeting it was discussed in the contributions from companies that shortened TTI and processing time will not have an impact on CRS based RRM measurement requirements. However, it was brought up that the feasibility of current measurement gap definition should be checked, when shortened TTIs are introduced. 

Measurement gap duration is 6 ms, of which 1 ms is for retuning and 5 ms for the actual measurement. Shortened TTI length does not influence the frequency of CRS transmission, so CRS will still occur every 5 ms. Thus, measurement time must remain the same, even though there are more TTIs within the gap. Retuning time could possibly be shortened due to reduced processing time, but we do not see that the benefit gained from this would be very significant. Thus, in our view measurement gap length can remain as it is in the legacy specification.

Proposal 1: Existing measurement gap definition is to be used for shortened TTI operation.

Timing requirements

It was discussed in the last meeting that the current maximum receive timing difference may not be feasible with short TTI. The current maximum receive timing difference is 30.26 us, of which 0.26 us is for BS synchronization error and 30 us the actual timing difference. In some last meeting contributions, it was indicated that it would be beneficial to shorten the allowed maximum receive timing difference to reduce the impact to TTI of shorter length. On the other hand, RAN1 is currently discussing reducing the maximum timing advance, for example in [2]. A reduced maximum TA would handle the same issue and therefore any needed shortening should rather be included in a reduced maximum timing advance. We therefore suggest to agree on not reducing the maximum receive timing difference and inform RAN1 about this decision, so that RAN1 can take this into account when defining the maximum TA and related processing time for shortened TTI.

Proposal 2: Agree to not change the maximum receive timing difference and inform RAN1 about this.

It was also briefly discussed in the last meeting that RRM specifications may need clarification for the case where different carriers have different TTI lengths. It needs to be discussed, which parts of the specification this would impact.


Activation delay requirement

It was also brought up by companies that there might be some room for improvement in the SCell activation delay requirement. We see that there might be a chance to shorten the processing time at the beginning of SCell activation due to shortened processing time, more specifically, reduced HARQ timing. However, the possible improvement would be so small that we don’t see much gain from tightening the activation delay requirement from the current 24 ms and 34 ms. Therefore, we think that the current activation delay requirements can also be used with short TTI and shortened processing time.

Proposal 3: Existing activation delay requirements are to be used for shortened TTI and shortened processing time operation.

3 Summary
In this contribution we have discussed possible RRM requirement impacts of shortened processing time and shortened TTI operation. We have made the following proposals:
Proposal 1: Existing measurement gap definition is to be used for shortened TTI operation.

Proposal 2: A suitable maximum receive timing difference for short TTI operation is to be defined by RAN4.

Proposal 3: Existing activation delay requirements are to be used for shortened TTI and shortened processing time operation.
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