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1. Introduction
It has been agreed that RAN2 will study tight interworking between LTE and NR for the next generation RAN [1]. In this contribution we consider various options for CP and UP protocol architecture for tight interworking.
1. Overall RAN architecture
The overall radio architecture of NR depends on the interfaces to the core network. It is essential for tight interworking to interconnect with both the EPC and the next generation core. The following table shows the 3 main architecture candidates for the NR tight integration [1]. 
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	CP aspects
	· LTE eNB acts as the CP anchor
· RRC (and SRB) are over the LTE eNB
· Interface between NR nodeB and EPC needs to be defined to support 1a bearer
· LTE based DC paradigm can be largely reused
· Work on this architecture can proceed largely independently from SA2 work on Next Gen Core
· Impacts to LTE are minimal 
	· LTE eNB acts as the CP anchor
· RRC (and SRB) are over the LTE eNB
· Interface between LTE eNB and Next Gen Core needs to be defined to support a 3c bearer
· LTE based DC paradigm can be largely reused
· Work on this architecture depends on progress in SA2 with regards to the Next Gen Core
· Impacts to LTE CP as new paradigm for interaction with NR NAS needs to be defined
· Further impacts may result from the QoS model in Next Gen Core
	· NR nodeB acts as the CP anchor
· RRC (and SRB) are over the NR nodeB
· Interface between LTE eNB and Next Gen Core needs to be defined to support a 1a bearer
· Work needed to define NR DC control plane aspects in RAN2
· Work on this architecture depends on progress in SA2 with regards to the Next Gen Core
· Impacts to LTE CP mainly related to setup of user plane bearers (since NAS aspects are handled by NR leg)
· Further impacts may result from the QoS model in Next Gen Core

	UP aspects
	· RAN2 work should mainly target the NR UP protocol stack optimisations based on the new physical layer design
· Interface to EPC (for 1a bearer) would likely reuse most of the existing mechanisms in S1
· Work on 3c bearer may proceed completely transparent to SA2
	· In addition to the NR UP optimisations for the new physical layer, RAN2 should also consider new UP architecture to suit the potential changes to QoS model in NR
	· In addition to the NR UP optimisations for the new physical layer, RAN2 should also consider new UP architecture to suit the potential changes to QoS model in NR



1. Discussion and proposals
Based on the analysis in section 2, it seems that the option 1) for NR RAN protocol architecture may be progressed in RAN2 without much implications on SA/CT groups. So, for the initial phase of NR it is proposed that RAN2 proceeds with defining optimisations necessary to support option 1). 
Proposal 1: RAN 2 should define proposals to support option 1) in the initial phase of NR
Further, it is expected that the data rates on NR over the radio interface would be an order of magnitude higher than the ones available on LTE. Hence, UE’s capabilities (e.g. antennas to support MIMO, data buffers to support various RAN level operations such as HARQ, PDU/SDU reordering, etc.) should be preferably adapted to the serving NR rather than to LTE. As such, given the asymmetry in the available data rates at the RAN, it is unlikely that a split bearer operation would provide much benefits unless the latencies over LTE and NR legs are balanced and the operation of the protocol stack is in finely optimised for the bearer split operation. Given this, it is proposed that RAN2 concentrates on defining the 1a bearer operation as a priority in the initial phase. 
Proposal 2: RAN2 should optimise the RAN protocol stack for supporting 1a mode of operation in the initial phase
Both option 2) and option 3) are closely coupled with the progress in SA and CT groups on the Next Gen Core. Assuming that the Next Gen Core is ready, it may be worth directly optimising for option 3) as a priority over option 2) to minimise the work in RAN2. This avoids the need to both optimise current LTE leg to support establishment of NR mode of operation whilst also defining the NR mode of operation in the native NR RAT to support option 3). Given that option 3) will need to be eventually supported (e.g. when the standalone operation is defined), to minimise the work load, it is proposed that RAN2 does not concentrate on option 2. 
Proposal 3: To support tight interworking with Next Gen Core, RAN2 should specify option 3) rather than option 2
Further, it is also unclear what additional benefits a split bearer operation would bring in case of option 3) again given that the NR leg is better by an order of magnitude in terms of data rate and latency. Given this, we propose that in general, RAN2 first concentrates on non-bearer split operation (i.e. 1a operation) even with option 3). Hence, proposal 2 above is applicable for both options 1) and 3). 
Unless significant shortcomings are identified for the signalling messages (RRC), it should be possible to reuse the current LTE paradigm for NR for SRBs. So, the initial starting point should hence be to reuse the DC based approach for SRB operation for tight interworking. For the reasons similar to the ones mentioned above, a split mode of operation for SRB seems not necessary unless the current LTE paradigm is proved to be insufficient to support NR tight interworking. 
Proposal 4: SRB operation should follow LTE DC based approach unless significant shortcomings are identified with this
1. Conclusion
In this contribution we looked at a number of options for RAN protocol architecture for NR and based on the observations, the following proposals are made: 
Proposal 1: RAN 2 should define proposals to support option 1) in initial phase of NR
Proposal 2: RAN2 should optimise the RAN protocol stack for supporting 1a mode of operation in the initial phase
Proposal 3: To support tight interworking with Next Gen Core, RAN2 should concentrate on option 3) rather than option 2
Proposal 4: SRB operation should follow LTE DC based approach unless significant shortcomings are identified with this
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