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Introduction
NR supports dual connectivity between LTE and NR carriers to accelerate initial deployments for NR. It has been agreed in RAN1 that:
Agreements:
· Study at least the following aspects for NR carrier aggregation / dual connectivity
· Intra-TRP and inter-TRP with ideal and non-ideal backhaul scenarios
· Number of carriers
· The need for certain channels, e.g. downlink control channel, uplink control channel or PBCH for some carriers
· Cross-carrier scheduling and joint UCI feedback, e.g. HARQ-ACK feedback
· TB mapping, i.e., per carrier or across carriers
· Carrier on/off switching mechanism
· Power control
· Different numerologies between different/same carrier(s) for a given UE
· FFS: whether/if different numerologies are multiplexed on one carrier for one UE is called carrier aggregation / dual connectivity

Agreements:
· Both synchronous and asynchronous dual connectivity are support for LTE-NR/NR-NR DC

In the companion contribution [1], we proposed a general and more flexible soft buffer handling framework for NR network. The following conclusions were obtained:
· The soft buffer memory size does not have to be designed with simultaneous support of peak rate, full IR support, and the maximum number of HARQ processes in mind. 
· The UE should be capable of soft buffering a certain number of code blocks (the number may depend on UE capabilities).
· UE implementation is encouraged to incorporate dynamic sharing of soft buffer amongst multiple carriers.
· For UEs with no dynamic sharing between carriers, the soft buffer is of size  code blocks per carrier.
· For UEs with dynamic sharing between carriers, the soft buffer is of size  where  is the number of supported carriers.
In this contribution, we discuss extension of the framework as well as UE Category definition to the case of LTE-NR dual connectivity.
Discussion
Based on the analysis in the companion contribution [1], we proposed a more generic and flexible UE category definition based on the total number of largest code blocks the UE can store simultaneously. Example with LTE where the same memory size is assumed in the follow example table:
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note 1)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of code blocks stored

	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	10296
	10296
	14
	1

	Category 2
	51024
	51024
	67
	2

	Category 3
	102048
	75376
	67
	2

	Category 4
	150752
	75376
	100
	2

	Category 5
	299552
	149776
	200
	4



This basic framework can be easily extended to the case of LTE-NR dual connectivity with the exception that the largest code block sizes are different between LTE and NR. This can be handled in two ways.
In the first approach, a UE capable of connecting to one LTE and one NR carriers can, e.g., be defined to support 133+100 code blocks. That is, the UE can store up to 133 LTE largest code blocks (6144 bits each) and 100 NR largest code blocks (8192 bits each). This however may be interpreted as having two separate soft buffers for LTE and NR, respectively. Such static partition of soft buffer memory between LTE and NR carriers will decrease the effectiveness of dynamic pooling of the soft buffer.
In a second approach, a UE capable of connecting to one LTE and one NR carriers can still be defined to support 200 code blocks, where the code block size is according to NR (i.e., 8192). When the UE is configured with LTE-NR dual connectivity, it can implement different sharing policies. In one approach, it can simply partition the memory of 100 NR largest code blocks into 133 LTE largest code blocks. This however, will prevent storing more than 100 NR largest code blocks temporarily and thus reduces gains of dynamic pooling. Another better but still easy approach is to start storing the NR code blocks and LTE code blocks from the two ends of the total memory buffer. This will allow the storage of either carrier to temporarily cross the mid-point of the total memory buffer.
Conclusion
Proposal 1 LTE and NR carriers can share the soft buffer dynamically to increase effectiveness of the soft buffer memory.
Proposal 2 A UE category for LTE-NR dual connectivity is no different than a UE category supporting the same total number of connected carriers.
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