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Introduction
This contribution is to summarize offline discussions that took place on the issues related to specification of UE behavior when the maximum timing difference in exceeded in PCM1 [1].
Issues with current specification
As described in the cover sheet, the CR intends to corrects two problems.
1. The first problem is the reference to a parameter Tdc1_threshold not defined in any spec.
2. The second problem is that no power control is specified for the UE if the parameter is exceeded. This could result in the UE not transmitting in any CG, or even worse in the UE transmitting at max power all the time.
· This second problem exists even if we define Tdc1_threshold, i.e even if problem (1) is “solved”.

The relevant agreement has been taken in RAN1#78bis:
	· 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.



We note that the UE may stop transmitting on the SCell only when the maximum timing difference is exceeded, and transmission on other cells (in pTAG) has to continue. 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.
Possible solutions
Two alternative solutions emerged as possible ways to address the problems:
a) Remove the condition “if the maximum uplink timing difference […] exceeds Tdc1_threshold” in 36.213 and let RAN4 specify that the UE stops transmitting in SCG in 36.133.
· In this case, the UE follows power control as in PCM1, which becomes the same as R11 for single CG since there is no transmission on the SCG.

b) Keep the condition “if the maximum uplink timing difference […] exceeds Tdc1_threshold” in 36.213 and specify that power control follows R11 rules in an “otherwise” clause.
· This requires the parameter Tdc1_threshold to be provided in a R12 specification
· The MTA-like behavior “may stop transmitting on the SCG” would either be specified in 36.213 or in 36.133 (would need further discussion).

The following observations have been made:
· In R11 there is no “maximum timing difference” parameter specified in 36.213 for MTA case. The relevant behavior is defined in clause 7.9.2 of 36.133. It would seem logical to follow the same approach for DC.

· During the online discussion it was claimed that RAN1 sent an LS to RAN4 to “ask” them to define Tdc1_threshold. After some checking this statement does not seem accurate. The LS that was sent in RAN1#78bis (R1-144454) merely copied the relevant power control agreements and only asked RAN2/4 to take them into account. While the agreement does state that the actual [33us] value is up to RAN4, it does not imply that RAN1 will introduce a new parameter in 36.213 (and that RAN4 has to provide the value). In fact, the most natural consequence from RAN4 perspective is that the value is to be used to specify the MTA-like behavior in 36.133.

· It was observed that there is a slight difference between PCM1 and R11 power control when no transmission exists on the SCG with respect to specifying relative priority of PUCCH/PUSCH in power-limited case with PRACH transmitted.

· It was suggested that an LS be sent to RAN4 to instruct them of the RAN1 decision on how the issue should be handled, i.e. if RAN1 assumes that some aspects are specified by RAN4 such as when transmissions may be stopped in case the maximum timing difference is exceeded between SCG or MCG or between TAG’s within a CG.

· It was observed that RAN4 is currently working at defining MTA-like behavior in 36.133 for dual connectivity.

· It was suggested that RAN4 also needs to define MTA-like behavior in 36.133 for the case of maximum timing difference exceeded between pTAG and sTAG within a CG.

Proposed way forward
A majority of companies (i.e. InterDigital, Nokia, Intel, Ericsson, Alcatel-Lucent) expressed a preference for Alternative (a). Either Alternative (a) and (b) would be acceptable to some companies (i.e. LG, NTT DoCoMo, Intel). One company (Huawei) thinks that power control should be left unspecified when the threshold is exceeded. 
In view of this, the following is recommended:
1. Adopt Alternative (a) – remove condition for maximum timing difference in 36.213 and have MTA-like behavior specified in 36.133
2. Send LS to RAN4 to inform them of the decision

A possible draft LS to RAN4 is included in Appendix.
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1. Overall Description:
At RAN1#80bis, RAN1 discussed the specification of the following agreement from RAN1#78bis:
· 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. 

Following this discussion, RAN1 understanding is that description of “similar handling as in MTA” will be introduced in RAN4 specification(s). More specifically, RAN1 expects that the following aspect will be included in RAN4 specification(s) along with other aspects specifying behaviour when a maximum timing difference is exceeded within a CG or between CG’s:
· A UE configured with power control mode 1 may stop transmitting on the SCG when the uplink transmission timing difference between MCG and SCG exceeds a threshold;
· The above applies to any UE that supports dual connectivity (i.e. both synchronous and asynchronous dual connectivity and synchronous-only dual connectivity)

2. Actions:
To RAN4 group.
ACTION: 	RAN1 kindly asks RAN4 to take this into consideration.

3. Date of Next RAN1 Meetings:
RAN1#81	25th – 29th May 2015	Fukuoka, Japan
RAN1#82	24th – 28th August 2015	China
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