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1. Introduction
In previous meeting [1], the followings were agreed related to dual connectivity. 
	Agreements:
· Both synchronous and asynchronous dual connectivity are support for LTE-NR/NR-NR DC
Agreements:
· For carrier aggregation, multiple timing-advance groups are supported
· FFS: The number of timing advance groups
· For LTE-NR DC, from UE perspective,
· The deployment scenario that LTE eNB are not synchronized with NR gNB when operating on different and non-overlapping carrier frequencies is supported.
· The deployment scenario that LTE eNB are synchronized with NR gNB is supported when operating on different and non-overlapping carrier frequencies is supported.
· For NR-NR DC, from UE perspective,
· The deployment scenario that one NR gNB are not synchronized with another NR gNB for different cell-groups at least when operating on different and non-overlapping carrier frequencies is supported.
· The deployment scenario that one NR gNB are synchronized with another NR gNB for different cell-groups at least when operating on different and non-overlapping carrier frequencies is supported.
· FFS: exact definition of synchronous
· For LTE-NR/NR-NR DC, scheduling and HARQ mechanisms/procedures between cell-groups are independent


In this contribution, we further discuss scheduling/HARQ aspects for dual connectivity. 
2. Scheduling aspects
As agreed, scheduling and HARQ mechanisms can be independent between carrier groups. Further, we consider that NR and LTE carrier would not be aggregated within a carrier group. In other words, it is assumed that one RAT type is used in one carrier group. 
Proposal 1: In a carrier group, either LTE carriers or NR carriers are aggregated. LTE and NR carriers are not aggregated within a carrier group. 
In one carrier group, behaviour of carrier aggregation for LTE or NR is used. Within a NR carrier group, it is supported that more than one PUCCH group is configured. In other words, a UE can transmit PUCCH via more than one carriers. Generally, the principles from LTE dual connectivity is used for NR-LTE or NR-NR dual connectivity. 
· UCI piggyback occurs within carrier group.
· Cross-carrier scheduling occurs only within the same carrier group

3. TBS and Soft buffer
In LTE dual connectivity, soft channel bits of CA is reused for dual connectivity. In NR, similar principle can be used where the same principle between CA and DC can be used for soft channel bit handling. Between NR and LTE, we consider sharing the soft buffer can be also considered. If soft buffer is shared between two, similar mechanism as in LTE may be reused. However, it is noted that different partitioning of soft buffer may be used in NR. One example is to allocate different soft buffer size depending on used numerology and/or carrier bandwidth. 
For TBS, between NR and NR DC, it can be considered to share maximum capability of a UE between two carrier groups which may also allow configuration or scheduling of maximum TBS exceeding UE capability. However, between LTE and NR DC, with different coding and different baseband implementation, it is generally desired to separate UE capabilities between LTE and NR. In other words, UE capabilities are indicated separately between LTE and NR where baseband capabilities may not be shared between LTE and NR. 
Proposal 2: Baseband capabilities such as maximum number of TB bits in a TTI or MIMO capability is not shared between LTE and NR carrier group. 
4. Measurement Gap
In LTE, a common measurement gap is configured between MCG and SCG depending on UE RF capability. With measurement gap enhancement, separate measurement gap can be configured per CC depending on UE RF capability. For LTE and NR dual connectivity, similar to LTE carriers, depending on UE RF capability, a common or separate measurement gap can be considered for NR-LTE DC. If we consider DC between low frequency LTE and high frequency NR (e.g., below 6 GHz LTE and above 6 GHz NR), it is generally expected that separate RF chain is used for LTE and NR. In this case, separate measurement gap can be configured in each carrier group or per carrier. When the alignment of measurement gap is necessary between two carrier groups, coordination at eNB/gNB can be considered. 
Proposal 3: Measurement gap can be configured independently per carrier group. In case coordination is necessary, the measurement gap can be coordinated among carrier groups by configuration. 
5. LTE eNB assistance on NR Initial access
As a UE can receive RRC messages from LTE eNB via MCG, it is also desirable to configure information related to NR initial access. Example of such assistance can include SS block periodicity, frequency location, measurement (CSI-RS configurations, measurement bandwidth) configurations, etc. When assistance information is given by LTE eNB, the UE can utilize the information for initial access for NR. 
Proposal 4: LTE-MCG can assist a UE for initial cell search on NR SCG carriers.
6. Conclusion
We discussed scheduling aspects for dual connectivity particularly for LTE-NR DC, and proposed the followings. 
Proposal 1: In a carrier group, either LTE carriers or NR carriers are aggregated. LTE and NR carriers are not aggregated within a carrier group. 
[bookmark: _GoBack]Proposal 2: Baseband capabilities such as maximum number of TB bits in a TTI or MIMO capability is not shared between LTE and NR carrier group. 
Proposal 3: Measurement gap can be configured independently per carrier group. In case coordination is necessary, the measurement gap can be coordinated among carrier groups by configuration. 
Proposal 4: LTE-MCG can assist a UE for initial cell search on NR SCG carriers.

7. Reference
RAN1 chairman’s notes, RAN1#88bis.

