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1 Introduction
An LS was sent out from RAN1 to RAN4 on uplink power control. In the LS, there is one value of timing offset for uplink power control which needs to be decided by RAN4, i.e., 

Agreements:
· In dual-connectivity, for UEs with “Sync+Async” capability, the UE’s UL power control behavior is based on network signal

· 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. 
· Otherwise, a UE shall always apply DC power control mode 2.

· The network signal is explicit UE configuration

· It is RAN1 understanding is that power control mode is consistent with other synchronous vs unsynchronous UE behaviors (e.g., measurement gap, definition of P_cmax) in dual connectivity

· The power handling of small overlap like [33usec] is up to RAN4
In this paper, we would like to discuss the values for this small overlap and the power handling of small overlap. It seems that RAN4 should make decision on the value for small overlap.
2 Discussion and proposal

2.1 The actual value of small overlap

The issue is to find a reasonable value for the “small overlap” given by RAN1. This value is the timing offset between the different CGs for uplink transmission. In the LS, RAN1 tentatively used the value which is given by RAN4 as the largest downlink receiving timing offset between CGs to define the “synchronous scenarios”. So this value should be revisited in RAN4.

There would be two ways to define this value:

· Option 1: Using the uplink transmission timing offset corresponding to the downlink “synchronization scenario”;

· Option 2: Using the offset which is aligned with the value used in the specification for Pcmax to define the uplink synchronized transmission.

Option 1: small overlap = 35.21μs
For the first one, we can calculate the values in the similar way as we did for CA TAG timing, which is referred to [2].

· Factors involved for calculation:

· Factor (1): Propagation delay difference → 30μs

· Factor (2): Initial transmission timing error → ±24Ts
· Factor (3): Uncertainty of the reception time in the UE downlink → ±10Ts
· Factor (4): eNB time alignment error (TAE) → 3μs

· UL time difference between CGs: (1) + 2×[(2) + (3)] + (4) = 35.21μs

Option 2: small overlap = 1 OFDM symbol (71.875μs)

In the endorsed CR [3], it was specified that:

If the UE is configured in Dual Connectivity and synchronized transmissions of the UE on subframe p for a serving cell in one CG overlaps some portion of the first symbol of the transmission on subframe q +1 for a different serving cell in the other CG, the UE minimum of PCMAX_L between subframes pairs (p, q) and (p+1, q +1) respectively applies for any overlapping portion of subframes (p, q) and (p +1, q+1). PPowerClass shall not be exceeded by the UE during any period of time.
From the above content in CR, we observe that the maximum overlap for uplink synchronized transmission is the length of the first OFDM symbol, i.e., 71.875μs.

Further discussion and proposal

Comparing with Option 1, we prefer Option 2.

Firstly, the new power control mechanism was specified in RAN1 for DC, i.e., power control mode 1 and power control mode 2. The new UE behavior was defined for UE supporting “Sync+Async” capability, namely, when receiving the network signaling DC power control mode 1, UE should decide the power control mechanism between power control mode 1 and similar handling as in MTA based on the comparison of the transmission timing difference between CGs with a given value. We consider that the power control mode 1 is more desirable than MTA handling and thus is expected to be used as much as it could. Therefore we prefer the larger value, i.e., Option 2.

Secondly, as we discussed above, the value of one OFDM symbol is aligned with the agreement for Pcmax and does not lead to unecessary implementation effort. In details,

   If the value is same as that for option 2, and UE is configured with power control mode 1, the following combinations need to be considered in implementation:

· Pcmax defined for the subframe pairs in Synchronous transmission +PCM1;

· Pcmax defined for the overlapping portion of the subframe pairs in Synchronous transmission +MTA;
while if the value is chosen to follow option 1, an additional combination needs to be considered in UE implementation:

· Pcmax defined for for the subframe pairs in Synchronous transmission +MTA

So we propose that:

· Proposal 1: The actual small overlap for dual connectivity power handling when UE receives the network signalling of DC power control model 1 is the length of the first OFDM symbol with the normal cyclic prefix, i.e., 71.875μs.

2.2 Power handling of small overlap
There are two types of Pcmax defined in RAN4 [3], one is for synchronized transmission and the other is for unsynchronized transmission. When the transmission of the UE on subframe p for a serving cell in one CG overlaps some portion of the first symbol of the transmission on subframe q +1 for a different serving cell in the other CG, Pcmax definition for synchronized transmission is applied, which can be applied to the power handling of the small overlap.

· Proposal 2: The LS should be sent out to RAN1 with the actual value given in Proposal 1 for dual connectivity uplink power control, and with the introduction of power handling of small overlap from RAN4 perspective.
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