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1. Introduction
[image: image1.png]N+1 N+k-1 N+k



RAN4 has been discussing the impact of sTTI and processing time reduction on RRM core requirements. A way forward was approved in the RAN4 82 [1] with the expectation that the following requirements will not be impacted by sTTI:
Some preliminary analysis on MRTD requirements was provided in [2,3]. In this document, we provide fresh analysis to show that maximum receive time difference (MRTD) indeed impacts the overall available processing time in some scenarios, and hence sTTI and processing time reduction can impact MRTD requirements. 
2. Discussion
Consider the scenario where two carrier components are available in DL while only one CC is available in uplink, as shown in Figure 1. In such a scenario, the UL carrier will have to carry HARQ ACK/NACK for both PCell and SCell. The uplink transmission time can be ahead of PCell downlink reception time by the amount of timing advance (TA). The available processing time (say for HARQ ACK/NACK feedback) reduces by the amount of timing advance applied. Further, PCell and SCell downlink reception can be misaligned due to receive time difference (RTD) between the two carrier components. In the worst case, SCell downlink maybe lagging PCell downlink by an amount of MRTD. Thus, if there a DL grant on sTTI number N on SCell and UE is following an N+k HARQ feedback processing timeline, then it has a total of ((k-1)*sTTI_length – TA – MRTD s) available for processing the DL grant on SCell. For legacy TTI, deployments with intra-band non-contiguous and inter-band non-contiguous CA can have an MRTD of upto 30.26 s [4]. If the same MRTD requirements are applied to sTTI & reduced processing time, then it can substantially impact the available processing time.
Observation 1: MRTD impacts the worst case available processing time in some scenarios. For instance, when the HARQ ACK/NACK feedback of SCell in carried in PCell uplink.
[image: image2.png]


[image: image3.png]



Figure1. Example scenario of 2CC in Downlink and one CC in uplink, assuming n+k HARQ processing time. Each block indicates an sTTI
The other components impacting the available processing time, i.e., maximum value of TA and supported values of k, are still being discussed in RAN1. Hence, we propose to postpone the decision on MRTD requirements for sTTI and reduced processing until RAN1 concludes on TA and supported values of k
Proposal: Postpone the decision on MRTD requirements till RAN1 concludes on maximum TA and supported values of k.

3. Conclusion

In the document, we provided our views on impact of sTTI and reduced processing time on MRTD requirements. We have the following observation and proposal
Observation 1: MRTD impacts the worst case available processing time in some scenarios. For instance, when the HARQ ACK/NACK feedback of SCell in carried in PCell uplink.

Proposal: Postpone the decision on MRTD requirements till RAN1 concludes on maximum TA and supported values of k.
References
[1] R4-1702319, “RRM way forward for sTTI and processing time reduction”, Ericsson, Nokia, RAN4 82, Athens, Greece, Feb 2017
[2] R4-1700641, “sTTI and reduced processing time RRM requirements overview”, Ericsson, RAN4 82, Athens, Greece, Feb 2017

[3] R4-1701435, “Further discussion on RRM impact on shortened TTI and reduced processing”, Huawei, HiSilicon, Athens, Greece, Feb 2017

[4] 36.300 (v 14.2.0)
. In addition, no impact is expected to the following requirements


RRM requirements in idle mode 


Timing advance adjustment accuracy


Requirements of cell identification delay, measurement period, measurement accuracy and measurement gap


Maximum receive time difference


Autonomous timing adjustment


Radio link monitoring
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