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1. Introduction
In this contribution, we discuss LTE-NR dual connectivity.
2. [bookmark: _Hlk485356762]Power sharing between LTE and NR
LTE-NR dual connectivity is an important part of the scope of Rel. 15 NR WI. For LTE-NR dual connectivity, at the RAN1#88bis meeting, it was agreed that scheduling and HARQ mechanisms and procedures between cell-groups are independent. Therefore, same as for LTE dual connectivity, UE power-control is independent between transmissions across cell-groups. In order to meet the regulatory requirement, UE shall scale the transmit power such that the output power does not exceed the defined value, at least for below 6 GHz. It is not yet clear how regulatory requirements will be made for above 6 GHz.
The simplest way of power-limited handling is to let up to UE implementation on how to scale the transmission. However, this implies that the UE can scale transmit power of important signal, e.g., UE is allowed to scale transmit power of HARQ-ACK feedback on PUCCH and to prioritize UL data. Specifying certain rules to control power-limited handling is important. During Rel. 12 specification work, the same discussion has been done, and RAN1 already agreed to specify power sharing for LTE dual connectivity in the RAN1 specifications.
During Rel. 12 LTE dual connectivity, it was agreed to support different power sharing mechanisms for synchronous case and asynchronous case with a certain commonality. For LTE-NR dual connectivity, similar power sharing mechanism can be considered. Between LTE cell-group and NR cell-group, data transmission durations may be different. Besides, RAN2 already agreed to support asynchronous dual connectivity. Therefore, RAN1 can start from specifying power control for asynchronous case. Specific optimization for synchronous case can be considered later once actual channel/signal types and UE transmission procedures are further clarified.
At Rel. 12, as a key feature of power-control for asynchronous dual connectivity, guaranteed power was introduced. It is configured by higher-layer for the cell-group, and the UE shall guarantee the transmit power allocation at least up to the guaranteed power. Whether/when/how to allocate the transmit power exceeding the guaranteed power is up to UE implementation. Note that the UE maximum output power shall not be exceed with any conditions. 
For LTE-NR dual connectivity power-control, the same concept can be applied, no matter whether they are asynchronous, using different subcarrier-spacing, etc. 
Proposal 1:
· Support power sharing mechanism for LTE-NR dual connectivity by RAN1 specification.
· At least guaranteed power for each cell-group is supported.
· Further optimization can be considered at later stage if deemed necessary.

3. Soft-buffer sharing/split between LTE and NR
For LTE, the UE category is defined for the RAT only. Introduction of carrier aggregation or dual connectivity does not change the structure of UE categorization framework. For CA, just adding new UE categories to support the newly identified peak data rate(s). For DC, existing UE categories are used, while eNBs exchange the information of the UE category for the given UE, and split the total number of DL/UL-SCH transport block bits transmitted/received within a TTI over the two cell-groups, so that the UE capability is not exceeded.
For NR initial phase, LTE-NR dual connectivity will be supported. For this case, it is not clear whether a UE category will be defined across two RATs, or a UE category will be defined per RAT. Same as RAN1 did at LTE DC specification work in Rel.12, RAN1 should give some feedback on this issue to RAN2, especially in terms of “total number of soft channel bits”. The total number of soft channel bits is defined by the necessary soft buffer size derived from the maximum number of HARQ processes, TB size, and the coding rate. Following two options are found:
Option 1: Soft-buffer sizes are defined for LTE operation and NR operation, respectively.
Option 2: Soft-buffer size is defined as the sum of LTE and NR, and the soft-buffer is shared by LTE and NR in semi-static or dynamic manner.

Note that during study item phase, RAN1 shared preliminary thoughts with RAN2 in the LS reply [] as following. It is time to identify details of soft-buffer sharing/split.
	Q2: Is dynamic sharing of HARQ soft buffer feasible between LTE and NR or will the total number of soft-channel bits be semi-statically split between LTE and NR?
A2: Semi-static sharing of the HARQ soft buffer (As opposed to fixed allocation of soft memory between LTE and NR) may be feasible in some UE architectures. RAN1 has not investigated the feasibility of fully dynamic HARQ soft buffer sharing.



Proposal 2:
· Identify soft-buffer definition for the LTE-NR dual connectivity, and inform RAN1’s understanding to RAN2.
· Option 1: Soft-buffer sizes are defined for LTE operation and NR operation, respectively.
· Option 2: Soft-buffer size is defined as the sum of LTE and NR, and the soft-buffer is shared by LTE and NR in semi-static or dynamic manner.

4. Conclusion
In this contribution, we discussed LTE-NR dual connectivity and made following proposals.
Proposal 1:
· Support power sharing mechanism for LTE-NR dual connectivity by RAN1 specification.
· At least guaranteed power for each cell-group is supported.
· Further optimization can be considered at later stage if deemed necessary.
Proposal 2:
· Identify soft-buffer definition for the LTE-NR dual connectivity, and inform RAN1’s understanding to RAN2.
· Option 1: Soft-buffer sizes are defined for LTE operation and NR operation, respectively.
· Option 2: Soft-buffer size is defined as the sum of LTE and NR, and the soft-buffer is shared by LTE and NR in semi-static or dynamic manner.
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