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1. Introduction
At RAN#70, the initial plenary-level study for next generation Access Technologies (NextGen RAN or 5G new RAT saying below) was kicked off and the relevant technical findings in terms of deployment scenarios, use cases and requirements were captured in [1]. At RAN#71, the proceeding WG-level study for NextGen RAN was approved as captured in [2], which is targeting for a single technical framework addressing all usage scenarios, requirements and deployment scenarios.
After reading through various requirements stated in [1], we found that some issues are still confusing, so in this contribution, we wanna get them further clarified.
2. Discussion
-----------------------------------------from 38.913 start -------------------------------------------------------------

The RAN architecture shall allow for C-plane/U-plane separation.
-----------------------------------------from 38.913 end --------------------------------------------------------------

Although the NextGen RAN (NR) architecture is still under discussing, it is supposed to be divided into two main logic blocks namely: Central Unit (CU) and Distributed Unit (DU) as shown in Figure 1 below. CU is connected to NextGen Core with so-called Snew interface, meanwhile connecting to multiple DUs via NGFI (NextGen fronthaul). 

[image: image1.emf]NextGen

Core

CU

Snew-C/U

NGFI

DU

DU

DU


Figure 1: NR architecture with CU + DUs (no CP/UP separation)
Then the CP and UP separation can naturally apply for both CU and DU as shown in Figure 2 below. However, since the control plane functionality mainly refers to functionality realized by RRC protocol and related RRM except for user plane scheduler, no control plane functionality will be located within DU for sure.

Proposal 1: RAN 3 is kindly asked to confirm the CP/UP separation will only be applied to CU, and the CP/UP separation in DU will not be considered in this SI.
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Figure 2: NR architecture with CU + DUs (with CP/UP separation)
One example for the architecture of CP/UP separation has been given above. From the figure, it can be seen that three new interface will be introduced in NR.
· Interface between CU-C and CU-U.

· Interface between CU1-C and CU2-C.
· Interface between CU1-U and CU2-U.

Proposal 2: RAN3 is kindly asked to discuss whether all the new interfaces (e.g. CU-C<->CU-U, CU1-C<->CU2-C. CU1-U<->CU2-U) should be standardized in 3GPP.
It is clear that CU-C entity should be responsible for generating and tackling upper layer control messages, e.g. RRC message, but it is not clear whether CU-C can transfer those control messages directly towards DU entities or between its neighbouring CU-C entities, which has been shown in figure 3, and this issue is also related to the NFs definition for CU-C.
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Figure 3: CU-C transfer L3 control messages directly towards DU
If CU-C is required to transfer those control messages directly towards DU entities or its neighbouring CU-C entities, then some UP-NFs need to be specified in CU-C as well, which could be different from UP-NFs defined in CU-U entity. The associated advantages are: CU-C can purely independently transfer its control messages in C-plane and reduce unnecessary latency across NR nodes.
Proposal 3: Even in case of UP/CP separation, the CU-C may still have the user plane functions for the transmission of L3 control message (e.g. RRC).
Similar to dual connectivity operation within LTE, NR may support even multiple connectivity (>2) operation in later phases, not only across with LTE but also within NR Nodes itself.  The multiple connectivity architecture within NR may look more complicated than LTE case as exemplified in Figure 3 below. It is not clear whether one CU-C can govern multiple CU-Us (e.g. CU-C is connecting to both CU1-U and CU2-U in Figure 3); Also it is not clear whether UE may connect to different DUs across different CU-Us or even across different CU-Cs.
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Figure 4: multiple connectivity architecture within NR
Therefore, the UP architecture for multiple connectivity operation within NR can display more configuration variety and flexibility than LTE DC case, and CP/UP separation shall largely impact the NR multiple connectivity mechanisms.
Proposal 4: The UP architecture for multiple connectivity operation within NR should be studied with the CP/UP separation background.
In addition, there are various restrictions with LTE DC so far. For the split bear, the anchor point of user plane can only be located in MeNB, which may restrict the use of efficiency user plane path (e.g. from SeNB to Local-GW). 
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For SCG bearer, though its UP anchoring point can be located in SeNB (different from CP anchoring point), due to mobility and security reasons, the SCG bearer shall still get impacted by its CP anchoring point, e.g. the change of MeNB (CP anchoring point) shall interrupt all data transmission in SCG bearers. Therefore, we expect above DC relevant restriction and efficiency can be relieved or improved with NR CP/UP separation background.
Proposal 5: For the radio protocol framework of multiple connections in NR, the control plane anchor point and user plane anchor point should be decoupled. The impact caused by the change of control plane anchor should be minimized in case the anchor of user plane is not changed.
3. Conclusion
Here we kindly propose follows:
Proposal 1: RAN 3 is kindly asked to confirm the CP/UP separation will only be applied to CU, and the CP/UP separation in DU will not be considered in this SI.

Proposal 2: RAN3 is kindly asked to discuss whether all the new interfaces (e.g. CU-C<->CU-U, CU1-C<->CU2-C. CU1-U<->CU2-U) should be standardized in 3GPP.
Proposal 3: Even in case of UP/CP separation, the CU-C may still have the user plane functions for the transmission of L3 control message.
Proposal 4: The UP architecture for multiple connectivity operation within NR should be studied with the CP/UP separation background.

Proposal 5: For the radio protocol framework of multiple connections in NR, the control plane anchor point and user plane anchor point should be decoupled. The impact caused by the change of control plane anchor should be minimized in case the anchor of user plane is not changed.
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