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In RAN1#88b [1], the agreements regarding DC for NR have been agreed in the following:
Agreements:
· Both synchronous and asynchronous dual connectivity are support for LTE-NR/NR-NR DC

For DL/UL transmission, the agreement is
Agreements:
· From UE signaling perspective,
· The higher layer signalling for the semi-static assignment of DL/UL transmission direction for NR can achieve at least the followings
· A periodicity where the configuration applies; 
· FFS: Detailed periodicity set; 
· FFS: how to achieve the signaling of periodicity
· A subset of resources with fixed DL transmission;
· FFS: The subset of resources can be assigned in granularity of slot and/or symbol;
· A subset of resources with fixed UL transmission;
· Resources with fixed UL transmission happens in the ending part of the periodicity is supported;
· FFS: The subset of resources can be assigned in granularity of slot and/or symbol;
· FFS: Other resources not indicated as “fixed UL” or “fixed DL” or “reserved/blank” can be considered as “flexible resource”, where transmission direction can be changed dynamically.
In addition, RAN4 has sent an LS to RAN1 to ask if power sharing is possible between LTE and NR, 
“Q5: Is there uplink transmission power sharing between the below 6 GHz and above 6 GHz bands or are the uplink power amplifiers exclusive to below 6 GHz and above 6 GHz bands?
A5: In some NSA scenarios, e.g. when both LTE and NR are in below 6 GHz, uplink transmission power sharing should be considered to meet SAR requirement in a same principle as UL CA/DC, but RAN4 is not sure whether power sharing between different RATs is feasible from RAN1/2 and implementation point of view and can't exclude other methods. One possible way is to simply define independent maximum power for LTE and NR and compliance with the SAR is left to implementation. However, this could require SAR back-off which cannot be controlled by the NW. Therefore, RAN4 would like to ask RAN1 and RAN2 to study the feasibility of the power sharing mechanism as soon as possible.”
In this contribution, we mainly discuss the power sharing problem between LTE and NR when DC is applied.
Discussion
Power control in LTE DC
In LTE Rel-12, two power control modes (PCMs) were agreed for synchronous and asynchronous scenarios. And a higher layer signalling powerControlMode indicates dual connectivity power mode.
For PCM1, a UE in a power-limited case, the following power sharing rules are assumed with regards to PRACH prioritization across CGs
· In PCM1, if two PRACHs collide and two PRACHs are intended to start at the same subframe, or a PRACH overlap with other channels, 
· PCell PRACH > other PRACHs > other channels
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Figure 1, power sharing for synchronous scenario
For PCM2 in Fig.2  
·  If two PRACHs collide and the difference of the starting time of two PRACH transmissions is less than 1msec, or a PRACH overlap with other channels,
·  When prioritized PRACH is transmitted at least one subframe after the subframe in which the UE shall be ready to transmit a preamble according to 36.213 section 6.1.1,
· PCell PRACH > other PRACHs > other channel
· Otherwise, on-going transmission is prioritized
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Figure 2, power sharing for asynchronous scenario
For DC between E-UTRA and NR, for which the priority is where E-UTRA is the master, the scenario is very similar to LTE Rel-12 DC. So the power control in LTE Rel-12 DC can be reused as a starting point.
Proposal 1: Reuse LTE Rel-12 power control schemes for LTE and NR DC as a starting point.

Power sharing between LTE and NR
For power control schemes in LTE and NR DC, mainly there are two methods,
· Define independent maximum power for LTE and NR and power control in each system separately 
· Define only 1 maximum power of UE and power control among systems jointly, so that power sharing is allowed. 
Independent maximum power is simple for implementation and has less specification impact. But according to RAN4 analysis, it may cause SAR back-off which cannot be controlled by the NW. On the other hand, the independent maximum power scheme precludes power sharing between LTE and NR system.
Consider LTE and NR DC in Fig.3, for SCG, most slots within 1ms are downlink. If the guarantee power of SCG is P_SCG, no matter what kind of channel is transmitted in LTE, the maximum transmission power of LTE is P_max - P_SCG. E.g. when   P_SCG=50%, the maximum transmission power of LTE uplink is just 50%. This is not efficient. 
Observations: It is beneficial to share the transmission power between LTE and NR in terms of SAR management and power efficiency.
Proposal 2: Support power sharing between LTE and NR.
Proposal 3: Study the power sharing schemes and its impact to eNB and/or gNB.
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Figure 3, Power sharing between LTE and NR
Conclusion
In this contribution, we discussed the power sharing problem between LTE and NR and proposed,
Proposal 1: Reuse LTE Rel-12 power control schemes for LTE and NR DC as a starting point.
Proposal 2: Support power sharing between LTE and NR.
Proposal 3: Study the power sharing schemes and its impact to eNB and/or gNB.
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