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1 Introduction

RAN4 sent LS [2] to RAN2 and indicated that” If the UE is configured with higher layer parameter powerControlMode<1>, then the UE may stop transmission in the SCG if the UL transmission timing difference exceeds 35.21µs.”
In this paper we discuss how to capture the UE behaviour for dual connectivity case based on RAN4 LS.
2 Discussion

As indicated in RAN4 LS [2], for dual connectivity synchronous scenario the maximum uplink transmission timing difference is 35.21µs. If the UE is configured with higher layer parameter powerControlMode1, then the UE may stop transmission in the SCG if the UL transmission timing difference exceeds 35.21µs.
In RAN2#88 and #89 meeting, based on RAN4 LS [1], RAN2 has discussed for CA MTA scenario how to capture the UE behaviour in case the UE stops uplink transmission without indicating the network if the uplink transmission timing difference between PCell and SCell exceeds the maximum value the UE can handle, i.e. 32.47us. 

Two issues need to be considered:

Issue 1: How to capture UE behaviour?

In RAN2#88, RAN2 agreed that “=>
The UE expires the TAT of the affected sTAG(s) if it detects a timing difference exceeding the maximum allowed timing difference (32.4µs) or the maximum timing difference that the UE supports. ” 

For issue 1, we think the same mechanism could be adopted for dual connectivity, i.e.

The UE expires the TAT of the SCells of SCG if it detects a timing difference exceeding the maximum timing difference that the UE supports. This should be captured in TS36.321.

Proposal 1: 
The UE expires the TAT of the SCells of SCG if it detects a timing difference exceeding the maximum timing difference that the UE supports.
The changes to TS36.321 could be

 “When the MAC entity stops uplink transmissions for all SCells of the SCG due to the fact that the maximum uplink transmission timing difference the MAC entity can handle (as described in subclause M.1 of  TS 36.300 [xx]) is exceeded, the MAC entity considers the timeAlignmentTimer associated with the SCells of the SCG as expired.”
Proposal 1bis: 
Capture above sentence in TS36.321.
Issue 2:  Does the UE need to report the issue to the network or not?
In RAN2#88, #89, some companies think it is benefit for the network to know this. Some companies believed that for CA, because the PCell is live, the eNB can detect based on CQI whether the stopping of UL was due to DL quality (PDCCH) or UL timing problems. 
However for dual connectivity, the problem is more serious because for solution 1A some bearers are only carried in SCG, and the SeNB cannot detect the problem based on CQI.

Therefore we propose:
Proposal 2: 
The UE should report UL timing problems to the network.
Considering we already have means to report SCG failure, we propose:
Proposal 2bis:  introduce new failureType “timingDiffExceed” into the message SCGFailureInformation;
In addition, the requirement on maximum uplink transmission timing difference should be captured in TS36.300.

1) RAN4 defines the maximum uplink transmission timing difference for dual connectivity synchronous scenario as 35.21µs.

2) RAN4 defines the maximum uplink transmission timing difference for dual connectivity asynchronous scenario as 500µs.

Proposal 3:  Capture the maximum uplink transmission timing difference 35.21us for dual connectivity synchronous scenario, and capture the maximum uplink transmission timing different 500us for dual connectivity asynchronous scenario into TS36.300;




3 Conclusion

In this paper, we discuss how to capture UE behaviour based on RAN4 LS[2], and have following proposals:
Proposal 1 : 
The UE expires the TAT of the SCells of SCG if it detects a timing difference exceeding the maximum timing difference that the UE supports.
“When the MAC entity stops uplink transmissions for all SCells of the SCG due to the fact that the maximum uplink transmission timing difference the MAC entity can handle (as described in subclause M.1 of  TS 36.300 [xx]) is exceeded, the MAC entity considers the timeAlignmentTimer associated with the SCells of the SCG as expired.”
Proposal 1bis: 
Capture above sentence in TS36.321.
Proposal 2: 
The UE should report UL timing problems to the network.
Proposal 2bis:  introduce new failureType “timingDiffExceed” into the message SCGFailureInformation;

Proposal 3:  Capture the maximum uplink transmission timing difference 35.21us for dual connectivity synchronous scenario, and capture the maximum uplink transmission timing different 500us for dual connectivity asynchronous scenario into TS36.300;
The corresponding Rel-12 CRs on TS36.321 and TS36.300 are provided in [3] and [4]. We are happy to provide TS36.331 CR if needed. 
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