3GPP TSG-RAN WG4 Meeting #83
R4-1704790
Hangzhou, China, 15 – 19 May, 2017
Agenda Item:
9.13.4.2
Source: 

Ericsson

Title: 


Scell activation and deactivation delay
for sTTI and processing time reduction
Document for:
Discussion
1 Introduction
In RAN4#82bis there was discussion on the SCell activation requirement in the context of sTTI and processing time reduction.
2 Discussion

With sTTI and processing time reduction, the MAC CE command to activate or deactivate an SCell will be decoded by the physical layer more quickly. A number of companies want to enhance the existing requirement while a number of companies believe it does not need to be changed.
The main arguments against enhancement seem to be

1. The potential for enhancement may be of order of 1-2 milliseconds of reduction in activation delay. It is questioned if it is beneficial given that the requirement to report a valid CQI is subframe n+24 (known SCell) or n+34 (unknown SCell) is quite large compared to the possible enhancement.
2. One company expressed raised some questions about the case with multiple carriers, in case different TTI lengths on different carriers are supported
On the other hand, according to the analysis in [1], for the 1ms TTI, the SCell activation delay could be reduced by 1ms and SCell activation delay could be decreased by at least 2ms if the sTTI is applied.
While we can agree that the improvement is relatively small, it is still of the order of 4-8% of the minimum requirement for activation delay. Since the UE does not know a particular downlink transmission contains a MAC CE activation time and needs to provide timely HARQ feedback, it will anyway need to decode the transmission according to the l1 processing requirements specified in the work item. Hence the 4-8% improvement comes without additional cost.

One previous discussion is that RAN4 specifies the minimum requirement to repot valid CQI at n+24/n+34 but the network will be aware if the UE reports a valid CQI earlier than this, and can start to schedule the UE. While this is true, network also needs to account for SCell activation failure. In this case it can only conclude that the SCell activation has failed by waiting until after subframe n+24/n+34. If an enhanced minimum requirement was specified, the network could benefit by initiating a recovery procedure (such as resending the activation command) more quickly.

The other aspect to consider is what happens if there are different sTTI on use on different CC, as was raised in [2]. In this case, since the improvement comes from the decoding of the sTTI, and potentially from reduced CQI reporting latency, it should be clear that the factor affecting the requirement is the TTI/sTTI used to send the MAC CE command to activate the SCell and also potentially the TTI/sTTI used by the UE to transmit the CQI report.
As an example, if sTTI is used on the PCell downlink to activate an SCell which is using legacy TTI and processing then faster activation can be expected. On the other hand, if legacy TTI is used on the PCell to activate an SCell which is using sTTI then the existing requirement is relevant. Again we would emphasise that the UE will decode the MAC CE command earlier if it is sent using reduced processing time/sTTI so there is no additional implementation effort in the UE to start to act earlier on the command – indeed it would take additional effort not to act on a decoded MAC CE command.

Based on this analysis we do not see any technical issues with enhancement of the SCell activation delay. Although the potential gain in worst case activation delay is of the order of 4-8% approximately, such enhancement essentially comes without additional implementation cost. SCell deactivation delay may be similarly enhanced, although the benefit may be somewhat different – we expect that a network does not schedule a UE on an SCell once it has sent a deactivation command, and faster deactivation primarily gives improved UE power consumption. Therefore, we propose

Proposal 1: SCell activation/deactivation delay is reduced depending on the TTI/sTTI used to send the activation command
3 Conclusions

In RAN4#82bis there was discussion on the SCell activation requirement in the context of sTTI and processing time reduction. In this contribution we evaluate the issue further and propose:
Proposal 1: SCell activation/deactivation delay is reduced depending on the TTI/sTTI used to send the activation command
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