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Introduction
[bookmark: _Hlk510705081]RAN1 agreed to support two types of dynamic power sharing, with look-ahead and without look-ahead. Look-ahead requires UE to predict possible overlapping between MCG LUL transmission and SCG UL transmission, and proper power allocation per CG is done before the start of each UL transmission. Without look-ahead operation, UE is expected to quickly response to each UL grant and to adjust UL transmission power per the initiation of each UL transmission. 
In RAN1 #100 e-meeting, considering UE complexity to support such quick adaptation of UL transmission power required by without look-ahead operation, we agreed to support look-ahead operation for any kind of dynamic power sharing, but two different way of T_offset determination is accepted. Though the new concept of DPS categorization may avoid high UE complexity, it is questionable whether such large Toffset allowed by alternative 1 may valid in a practical scenario. So RAN1 send LS to RAN2 whether there would be a concern in a perspective of DC performance, and now wait RAN2’s response. In this contribution, we discuss the possible issued to be considered, and suggestions how to proceed depending on RAN2’s possible response.  

Discussion
As baseline of NR-NR DC power sharing, RAN1 agreed that when lack of UE transmission power happens, UL transmission on MCG always have higher priority than UL transmission on SCG.
	Agreements: (RAN1 #98bis)
· 
Support dynamic power sharing 
· If there is no overlapping transmission, maximum power on CG i is determined by RAN4 spec without considering P_CG_i.
· If there is overlapping transmission, maximum power on CG i is limited to P_CG_i.
· Note: “look-ahead” operation is included as a UE capability below
· In case of power limitation, MCG is prioritized over SCG and reuse CA rule within each CG 
· Optional UE capability to indicate the support of dynamic power sharing operation 
· Separate optional UE capability to indicate the support of ’look-ahead’ operation on condition that UE indicates support of dynamic power sharing operation. 



Observation 1: In a lack of UE transmission power, UL transmission via MCG has higher priority than UL transmission via SCG.

According to RAN2’s discussion, either MCG gNB or SCG gNB can decide to stop or reject dual-connection, but it would be natural approach that MCG gNB has higher priority than SCG gNB at the management of radio resources. 
Observation 2: In a general sense, MCG gNB has higher priority than SCG gNB at radio resource management

In RAN1 #99, further agreements were made on how to support dynamic power sharing, and the agreements may cause scheduling restriction on gNB’s UL scheduling, according to the configurations. 
	Agreements:
· For NR-DC dynamic power sharing, to compute the transmit power for SCG UL transmission starting at time T0,
· UE checks for PDCCH(s) received before time T0-T_offset that trigger an overlapping MCG UL transmission, and 
· If such PDCCH(s) are detected, UE sets it’s transmit power in SCG (pwr_SCG) such that pwr_SCG <= min{PSCG, Ptotal – MCG tx power} where ‘MCG tx power’ is the actual transmission power of MCG
· Otherwise, pwr_SCG <= Ptotal;  
· UE does not expect to be scheduled by PDCCH(s) received on MCG after T0-[T_offset] that trigger(s) MCG UL transmission(s) that overlaps with the SCG transmission.  
· (working assumption) No new RRC signaling is introduced for T_offset: 
· Alt.1: T_offset <= T_proc,2
· Alt.2: T_offset <= 2*T_proc,2
· Alt.3: T_offset reasonbly larger than Alt 1. & Alt 2 but <=4ms
· To be addressed in the CR stage



According to the agreements above, by the highlighted part, gNB of MCG can be restricted to send DCI triggering UL transmission during the period of Toffset + Tslot,MCG – TK2. As shown in figure 1, when Toffset is large, gNB’s scheduling on MCG can be severely limited which will cause DC performance degradation or even may cause MCG gNB’s decision to stop dual-connection.
In a practical scenario, Since SN does not share scheduling information to MN, MCG gNB cannot estimation on which time slot the scheduling restriction will happen. So MCG gNB should always configure large enough value as K2 to avoid unexpected drop of UE’s UL transmission.
Observation 3: MCG gNB cannot estimate on which time slot UL transmission will be dropped due to Toffset.
Observation 4: To avoid the sudden drop, gNB should configure large enough K2 value for MCG such as:
· TK2,MCG > TK2,SCG + Toffset

As shown by observation 3 and 4, it is obvious that MCG gNB should tolerate sudden & unpredicted drop of UL transmission due to the overlapping with SCG UL transmission, so MCG gNB should always configure large K2 value. It should mean that large value of Toffset will put higher priority on SCG UL transmission than MCG UL transmission. As shown in [1], in RAN2’s perspective, MN may not have a reason to allow dual connection with such configurations. 
Observation 5: As noted in RAN2’s discussion, with large value of Toffset , network will practically put higher priority on SCG UL transmission than MCG UL transmission, and MCG would be forced to reject dual connection. 

[image: ]
< Figure 1. UL scheduling restriction on MCG due to Toffset>


Therefore, RAN1’s mission would be clear. If RAN2 send reply LS concerning the large value of Toffset, then RAN1 should not design algorithm defining unnecessarily large Toffset.

Proposal 1: If RAN2 replies concerns on the large value of Toffset , RAN1 should not allow algorithm which includes  to calculate Toffset

Conclusion
In this contribution, we discuss the impact of large Toffset value in a perspective of RAN1’s work, and also introduced possible impact on RAN2’s specification. Based on the observations from RAN1 and RAN2, we propose future RAN1 works if RAN2 replies concerns on large Toffset value.
Observation 1: In a lack of UE transmission power, UL transmission via MCG has higher priority than UL transmission via SCG.
Observation 2: In a general sense, MCG gNB has higher priority than SCG gNB at radio resource management
Observation 3: MCG gNB cannot estimate on which time slot UL transmission will be dropped due to Toffset.
Observation 4: To avoid the sudden drop, gNB should configure large enough K2 value for MCG such as:
· TK2,MCG > TK2,SCG + Toffset
Observation 5: As noted in RAN2’s discussion, with large value of Toffset , network will practically put higher priority on SCG UL transmission than MCG UL transmission, and MCG would be forced to reject dual connection. 
Proposal 1: If RAN2 replies concerns on the large value of Toffset , RAN1 should not allow algorithm which includes  to calculate Toffset
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