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1. Introduction

In previous meetings, core requirement for the maximum uplink transmission timing difference between PCell and PSCell in DC has been introduced in TS36.133, based on which a LS [1] was sent to RAN2. However, in last RAN2 #93 meeting, RAN2 replied the LS with the expectation that RAN4 can further study on associated requirement for scenario 2, which was interpreted in [2]:
RAN2 discussed the issue, and realized that RAN4 only consider the scenario 1 below. However another scenario (scenario 2) was raised during the discussion, RAN2 would like to solve them simultaneously:
Scenario 1 (addressed in TS 36.331): the pTAG in SCG is impacted due to exceeding the maximum uplink transmission timing difference between MCG and SCG when powerControlMode is configured to 1;

For the scenario 1, RAN2 agreed:

The UE triggers SCG-failure upon stopping uplink transmission towards the PSCell due to exceeding the maximum uplink transmission timing difference when powerControlMode is configured to 1.

Scenario 2 (addressed in TS36.321): only the SCell of sTAG is impacted due to exceeding the maximum uplink transmission timing difference between MCG and SCG when powerControlMode is configured to 1;
For the scenario 2, RAN2 expects that the UE only stops the timeAlignmentTimer of the affected SCell instead of triggering SCG failure, and agreed:

The UE only considers the timeAlignmentTimer associated with the SCell as expired upon stopping uplink transmission towards the SCell due to exceeding the maximum uplink transmission timing difference when powerControlMode is configured to 1.

Corresponding CR R2-161892 and CR R2-161894 have been agreed to address two scenarios into TS36.331 and TS36.321 separately as attached.
In this contribution, analysis on maximum uplink transmission timing difference for scenario 2 is provided. After discussion, several proposals are also provided.
2. Discussion
It can be found inTS36.133 section 7.17 that the core requirement for maximum transmission timing difference in dual connectivity comprises two parts, respectively, the maximum UL TX time difference and the UE behaviour when this maximum UL TX time difference is exceeded. Note that current requirement only capture the timing difference between PCell and PSCell, i.e., scenario 1, as it was pointed out in RAN2 LS. But for scenario 2, there is no any discussion yet in RAN4.
First of all, we would like to make some clarification on scenario 2. In TS36.321 one can see that RAN2 has specific definition on terms of pTAG and sTAG, which are informatively provided as follow:
In Dual Connectivity, two MAC entities are configured in the UE: one for the MCG and one for the SCG. Each MAC entity is configured by RRC with a serving cell supporting PUCCH transmission and contention based Random Access. In this specification, the term SpCell refers to such cell, whereas the term SCell refers to other serving cells. The term SpCell either refers to the PCell of the MCG or the PSCell of the SCG depending on if the MAC entity is associated to the MCG or the SCG, respectively. A Timing Advance Group containing the SpCell of a MAC entity is referred to as pTAG, whereas the term sTAG refers to other TAGs.

In a word, the term sTAG refers to any TAG which does not contain PCell or PSCell. It could be a TAG on MCG or SCG. Therefore, if the UE is configured with sTAG in dual connectivity, there are at least three TAGs for the UE, i.e., one pTAG containing PCell, one pTAG containing PSCell and an sTAG containing SCell(s). Thus in scenario 2, i.e., an sTAG is impacted due to uplink transmission timing problem, the UE is configured with at least three TAGs, 
From RAN4 point of view, only up to two TAGs are supported by release 13. That is also the reason why we don’t have any discussion associated with scenario 2. However, typically RAN2 design is more generic. Up to 32 uplink CCs and more than two TAGs have been supported in release 13. Given that RAN2 has sent an LS to RAN4 on this issue, it is better have some discussion and introduce some consistent requirement in RAN4, if possible. Considering there may be no such scenario in release 13, no any test case is necessary. Some precedents can be found in TS36.133, e.g., section 7.1.1 also cover the UE transmit timing requirement with up to one pTAG and two sTAGs in release 13, and section 7.9 also cover the maximum transmission timing difference requirement for up to two sTAGs CA, and we don’t have any test for these requirement in release 13.
Here we propose:

Proposal 1: RAN4 should discuss and introduce maximum UL TX timing difference requirement with more than two TAGs in DC.

Proposal 2: it is unnecessary to define test case for corresponding requirement with more than two TAGs in DC at least in release 13.
Regarding the requirement, since there is no too much time for wide discussion, RAN4 can start from RAN2 agreement and check whether the following scheme is reasonable from UE perspective: 
For the scenario 2, RAN2 expects that the UE only stops the timeAlignmentTimer of the affected SCell instead of triggering SCG failure
A proposed principle is that the UE complexity will not be increased when we introduce such requirement. According to current requirement in section 7.17.2, UE should have the capability to support at least 35.21 µs when configured with PCM1. Thus it is reasonable to assume the buffer size and computing capability of UE can handle at least up to 35.21 µs timing difference between two TAGs. When we come to the scenarios which there are more than two TAGs, if the UE just make the comparison on UL TX timing between different TAG pair by pair, and suspend the UL TX on an sTAG if it is impacted by the UL TX timing problem, we think that the UE complexity would not be increased significantly. Thus UE only have to suspend the UL TX on the sTAG rather than all the TAGs on SCG
3. Conclusions

In this contribution, we provide discussion on requirement for maximum uplink transmission timing difference with more than two TAGs. After discussion the following conclusions are made:
Proposal 1: RAN4 should discuss and introduce maximum UL TX timing difference requirement with more than two TAGs in DC.

Proposal 2: it is unnecessary to define test case for corresponding requirement with more than two TAGs in DC at least in release 13.
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