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Introduction
This contribution discusses the UE behavior when the maximum timing difference is exceeded between cells of the MCG and the SCG when configured Power Control Mode 1 (PCM1).
The topic was discussed during last meeting in both RAN1#80bis [1][2][3] and RAN4#74bis [4][5]. A way forward could not be agreed in either WGs based on comments invoking the need for the working groups to coordinate their decisions.
This contribution describes the issues, the relevant existing agreements and the actions needed by each working group.
[bookmark: _GoBack]Consequently, CR0524 to TS36.213 is proposed in RAN1 in R1-153347 [6] while CRs to TS36.133 including the proposed changes have been submitted to RAN4 in R4-153400 (R13) and R4-153402 (R12) [7].
Issues with current RAN1 specifications
The issues that should be fixed in TS 36.213 are described in the cover sheet for the proposed CR0524 in R1-153347 [6].
More specifically, the following two problems should be fixed in TS 36.213:
1. First issue: there is a reference to a parameter Tdc1_threshold that is not defined in any spec.
2. Second issue: the power control applied by the UE when it determines that the maximum uplink timing difference exceeds the threshold is unspecified and thus undefined when the error case occurs i.e. no power control is specified for the UE if the parameter is exceeded.
The second issue could potentially result in the following different UE behaviors:
· Due to the lack of applicable power control method, the UE cannot perform any power allocation and may thus be unable to perform any transmissions for any CG. This may prevent the UE from performing any transmission on at least the PCell of the MCG leading to the interruption of SRBs.
· Due to the power control method being unspecified in this case, the UE could apply any power allocation method including transmitting at maximum available power in any subframe.
Finally, this second issue exists even if RAN1 would define Tdc1_threshold, i.e even if issue (1) is “solved”.
The relevant agreement has been taken in RAN1#78bis [8]:
	· If the network signals DC power control mode 1, 
· If the maximum uplink timing difference between signals to different serving cells including serving cells belonging to different CGs is equal to or less than [33us], a UE shall apply DC power control mode 1. 
· Otherwise, similar handling as in MTA
· Note: [33us] is a temporary value used by RAN1 for the discussion. The actual value is up to RAN4. 


The “similar handling as in MTA” above means that the UE behaves as when the maximum timing difference between two TAG’s is exceeded. In this case, the UE stops transmitting on the sTAG. This is specified in clause 7.9.2 of 36.133:
	A UE configured with pTAG and sTAG may stop transmitting on the SCell if after timing adjusting due to received TA command the uplink transmission timing difference between PCell and SCell exceeds the maximum value the UE can handle as specified above.



As per the above, for LTE CA the UE may stop transmitting on the SCell only when the maximum timing difference is exceeded, but the UE shall continue to perform transmissions on other cells (in pTAG). Accordingly, in the dual connectivity case the “similar handling” is that the UE may stop transmitting on the SCG, but still transmits on the MCG.
Proposed way forward in RAN1 and RAN4
To address the above issues, it is proposed to simply replicate what has been done for LTE CA such that it is also applicable to LTE DC case. More specifically, it is proposed to:
a) In RAN1, remove the condition “if the maximum uplink timing difference […] exceeds Tdc1_threshold” in TS 36.213 according to the CR0524 proposed in R1-153347 [6]:
	[bookmark: _Toc415085434]5.1.4	Power allocation for dual connectivity
If a UE is configured with multiple cell groups, 
-	if the UE supports synchronous dual connectivity but does not support asynchronous dual connectivity, or if the UE supports both synchronous dual connectivity and asynchronous dual connectivity and if the higher layer parameter DC-PowerControlMode indicates dual connectivity power control mode 1
-	if the maximum uplink timing difference between transmitted signals to different serving cells including serving cells belonging to different CGs is equal to or less than [image: ]
-	The UE shall use the procedures described in sub clause 5.1.4.1.
[end of changes]


b) In RAN4, specify that the UE stops transmitting in SCG in TS 36.133:
	7.15	Maximum Transmission Receive Timing Difference in Dual Connectivity
7.15.1	Introduction
A UE shall be capable of handling a relative receive timing difference between subframe timing boundaries of the PCell and PSCell to be aggregated in dual connectivity.
7.15.2	Minimum Requirements for Inter-band Dual Connectivity
The UE shall be capable of handling at least a relative receive timing difference between the subframe timing of the signals received from the PCell and the PSCell at the UE receiver of up to 33 µs provided the UE indicates that it is capable of synchronous dual connectivity [2].
The UE shall be capable of handling at least a relative receive timing difference between the subframe timing of the signals received from the PCell and the PSCell at the UE receiver of up of 500 µs provided the UE indicates that it is capable of asynchronous dual connectivity [2].
The UE shall be capable of handling a maximum uplink transmission timing difference between the MCG and the SCG of at least [x.y] µs for FDD-FDD and TDD-TDD combinations, respectively [z.w] us for TDD-FDD combination provided that the UE is configured with power control mode 1. 
A UE configured with MCG and SCG may stop transmitting on the SCG if after timing adjusting due to received TA command the uplink transmission timing difference between MCG and SCG exceeds the maximum value the UE can handle as specified above.
[end of changes]


As a consequence of the above, the UE will continue to perform power control as in PCM1 when the maximum uplink timing difference between MCG and SCG will be exceeded. However, the power control becomes equivalent to the LTE R11 power control allocation for a single CG because the UE does not perform any transmission on the SCG, except for the relative priority of PUCCH/PUSCH in power-limited case with PRACH.
Proposed way forward
RAN1 should discuss the above and agree to the following:
Proposal 1: 	Remove the conditional statement testing the maximum uplink timing difference between CGs - as discussed in section 3 above.
Proposal 2: 	Agree to CR0524 proposed in R1-153347 [6].
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