3GPP TSG-RAN WG4 Meeting #83
R4-1704793
Hangzhou, China, 15 – 19 May, 2017
Agenda Item:
9.13.4.1
Source: 

Ericsson

Title: 


TA adjustment delay for sTTI and processing time reduction
Document for:
Discussion
1 Introduction
In current 36.133 v14.3.0 with 1ms TTI and legacy receive processing, TA adjustment timing is specified:

UE shall adjust the timing of its uplink transmission timing at sub-frame n+6 for a timing advance command received in sub-frame n. The same requirement applies also when the UE is not able to transmit a configured uplink transmission due to the channel assessment procedure.
In previous RAN4 meetings there has been discussion about modifying this requirement considering sTTI and processing time adjustment.
2 Discussion

Firstly, we observe that the adjustment at sub-frame n+6 is a functional requirement, rather than a minimum requirement. By this we mean that according to current specification, the UE cannot choose to adjust its timing in an earlier subframe, even if has decoded the MAC CE TA command and determined an adjustment.

Observation 1 : The requirement for TA adjustment delay does not allow the UE to adjust uplink transmission timing on any subframe other than the one specified.

When sTTI and processing time reduction is used, the UE will inevitably decode the TA command earlier in time than with legacy PDSCH processing. During the physical layer decoding, the UE is not aware that the downlink even contains a TA adjustment command, so it must be processed from a receiver point of view in the same as any other downlink transmission.

Since the TA command will be available earlier, the implication of observation 1 is that the UE will need to store the TA command if it is still to apply it on subframe n+6. While this may not be an onerous task nevertheless it seems simpler to apply the TA command earlier if it is available earlier.

One discussion in RAN4#82bis was that sTTI and processing time reduction is not targeted to different mobility scenarios or spends. While it is undeniably true that this is not the objective of the work, it also seems there is no reason to delay the application of the TA command when a faster feedback loop could be implemented with a simpler implementation than maintaining the current n+6 timing.
Another discussion was about the UE internal processing delay which has been assumed to be 2 subframes since release 8 (referred to by some companies as MAC processing delay). Since physical layer reduction in TTI and processing is the focus of the work item, we can agree as a compromise, and because the mobility scenarios are assumed unchanged not to address this aspect. This also simplifies the 3GPP discussions since we do not need to agree on a new value for the internal processing part

Proposal 1: The TA adjustment delay for sTTI and processing time reduction is reduced based on the faster physical layer reception of TA adjustment commands.
3 Conclusions

In this contribution we discuss TA adjustment delay. We make the following observation
Observation 1 : The requirement for TA adjustment delay does not allow the UE to adjust uplink transmission timing on any subframe other than the one specified.

Since the TA command will be available earlier, the implication of observation 1 is that the UE will need to store the TA command if it is still to apply it on subframe n+6. Since the UE will decode the TA command at an earlier time with sTTI and processing time reduction it seems strange to delay the application of the TA command when a faster feedback loop could be implemented with a simpler implementation than maintaining the current n+6 timing.

As a compromise we propose that internal implementation margin in the UE (aka MAC processing time) is not reduced.

Proposal 1: The TA adjustment delay for sTTI and processing time reduction is reduced based on the faster physical layer reception of TA adjustment commands.
