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1 Introduction
In previous RAN4 discussions there have been some separate discussion on maximum receive time difference and maximum transmit time difference when using sTTI. In this contribution we provide our views for both topics.
2 Discussion

2.1 Maximum receive time difference
Issues related to MRTD were raised in [1] which notes that 2DL/1UL CA, a large MRTD (late SCell reception relative to PCell) reduces the time available for decoding the DL SCell until feedback needs to be signalled on the single uplink which follows the PCell TA commands. A large timing advance (TA) also reduces processing time available (in all scenarios including single DL carrier) and RAN1 is actively discussing the maximum TA to be supported with sTTI.

We agree with the analysis in [1], however we would like to highlight that a large MRTD for the SCell implies that the SCell is significantly more distant from the UE than the PCell. At the same time, a large TA value implies that the UE is at the limit of supported distance from the PCell.

Hence it seems that from a practical deployment perspective, the scenario of concern is unlikely to happen (simultaneously at the maximum supported distance from the PCell, and also significantly further from the SCell). 

Observation 1 : Large MRTD and maximum TA should not occur at the same time in practical deployments

On the other hand, without some specification work, we acknowledge the concern that even if the scenario is theoretical, the UE chipset processing budget may need to be dimensioned according to this worst case where TA is maximum and at the same time SCell reception is delayed ~30us relative to PCell.

There are various ways in which this could be allowed for in the specification. For example, 36.133 could specify that if TA is above a certain value, the MRTD which needs to be supported is relaxed, or could specify that TA+MRTD ≤ some specified value. Since according to observation 1, combinations where both are simultaneously large do not correspond to practical use cases, it should be relatively easy to reach an agreement.

Since RAN1 has also started to discuss MRTD in relation to the available processing time, and what matters in the end is the overall processing time budget, it appears reasonable that RAN1 continues to take MRTD into account in the discussions on maximum TA rather than discussing these as independent topics in different WG. While we cannot speculate on the outcome of the RAN1 discussions, we do not envisage any problem in capturing the MRTD outcome of the discussion in 36.133 regardless if the agreement is reached in RAN1 or RAN4.

Proposal 1 : RAN1 may discuss MRTD as part of their discussion on maximum TA. The outcome of the discussion may still be captured in 36.133 as appropriate.
2.2 Maximum transmit time difference

In[2], a potential issue is raised that in the current specification, the maximum uplink transmission timing difference between the pTAG and the sTAG is 32.47µs. With a 2 OS symbol TTI the TTI length is approximately 143us, 32.47us time difference occupies about 23% of the whole sTTI.
Power control procedures for 2UL carrier aggregation are described in 36.213. Although the time difference in terms of percentage of the sTTI is longer which may impact system level performance, the power control procedures themselves are well defined. Moreover, the 32.47 µs limitation arises from deployment considerations. Hence, if the requirements for maximum transmission time difference are reduced when sTTI is used, the only safe way of ensuring that UEs work correctly is to avoid the use of sTTI in deployments where the time difference may potentially exceed the specified maximum transmission timing difference.

Since there appears to be no functional problem with operating 32.47 µs timing offset and the UE power control behaviour is well defined we propose that sTTI may be operated with a transmission time difference of up to 32.47 µs. There are various system reasons why 2 OS operation is not so suitable for cell edge UEs, and with a large time difference a UE is likely to be operating at the edge of the PCell (for example with RRH SCell), but 2OS operation is not excluded for other reasons for cell edge UEs and it does not seem necessary to limit the transmission time difference in carrier aggregation either.

Proposal 2 : 32.47 µs transmission time difference in carrier aggregation is supported with sTTI for all sTTI lengths
3 Conclusions

In this contribution we discuss MRTD and MTTD for sTTI, and make the following observation and proposals
MRTD
Observation 1 : Large MRTD and maximum TA should not occur at the same time in practical deployments

Proposal 1 : RAN1 may discuss MRTD as part of their discussion on maximum TA. The outcome of the discussion may still be captured in 36.133 as appropriate.
MTTD

Proposal 2 : 32.47 µs transmission time difference in carrier aggregation is supported with sTTI for all sTTI lengths
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