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1 Introduction
In RAN#72, the support for both standalone (SA) and non-standalone (NSA) operation for NR was agreed [1]. Note that NSA implies using LTE as control plane anchor and SA implies full control plane capability for NR. In RAN2#94, NR system architecture, control plane for NR and user plane aspects for SA and NSA were discussed [2-3]. In this contribution, we further discuss the considerations and guidelines for supporting both the SA and NSA operation modes in NR RAN.

2 RAN Supporting SA and NSA Modes
Most of mobile operators that are operating LTE network will want to operate NR SA as well as NSA modes to leverage LTE infrastructure as much as possible and to migrate smoothly to NR-only network (e.g., NR SA-only network with sub-6GHz and/or mmWave bands). In addition, UE can be operated in NSA or SA mode due to different use cases and capabilities, represented here by NSA-UE or SA-UE, respectively. It is expected that NSA-UE has NR/LTE dual-mode capability, while SA-UE has NR single-mode capability.
Figure 1 shows an NR deployment scenario that supports both the SA and LTE-anchored NSA modes. Different combinations of CP and UP information can be exchanged according to SA or NSA mode. Note that NR NGCN (Next Generation Core Network) can be replaced with eLTE EPC at early deployment phase, if supported.
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Figure 1: NR deployment scenario that supports both the SA and LTE-anchored NSA modes
Different system architecture and interfaces for SA and NSA modes can be defined:

1) SA mode: i) UP between NGCN and NR eNB, ii) CP and UP between eLTE eNB and NR eNB, and iii) CP and UP between NR eNB and SA-UE

2) NSA mode: i) CP and UP between NGCN and eLTE eNB, ii) UP between NGCN and NR eNB, iii) CP and UP between eLTE eNB and NR eNB, iv) CP and UP between eLTE eNB and NSA-UE, and v) UP between NR eNB and NSA-UE

Furthermore, operators want to avoid duplicated investment in infrastructure for supporting SA and NSA deployments. In other words, SA and NSA mode can be switched on-demand or both the SA and NSA modes can be operated simultaneously. Therefore, NR eNB, eLTE eNB, and NR NGCN should support both the SA and NSA mode dynamically, if required. Note that eLTE eNB is the evolution of eNB that supports connectivity to both the EPC and NGCN.
Proposal 1: NR eNB, eLTE eNB, and NR NGCN should support SA and NSA modes dynamically.

When it comes to NG1 interface between NGCN and NR/eLTE eNB, the interface will be different according to SA or NSA mode. Therefore, the NG1 interface should de designed to support both the SA and NSA modes.
Proposal 2: Interface between NR CN and NR RAN should de designed to support both the SA and NSA modes.
Since NR RRC messages can be transferred on LTE SRB or DRB via anchoring eLTE eNB in NSA mode unlike SA mode. However, the allocation of DRB for this purpose is critical to deliver reliable NR RRC signalling. Therefore, it is important for eLTE eNB to first allocate reliable and enough DRB for NR RRC messages in case that DRB is used instead of SRB.

Proposal 3: In NSA mode, eLTE eNB should first allocate required DRB for transferring NR RRC messages, if DRB is used.

Essential and non-essential system information (SI) needs to be distributed. When it comes to essential SI, NR eNB in NSA mode broadcast MIB, while NR eNB in SA mode broadcast both the MIB and SA-specific SIB. SA-specific SIB is used for initial cell attachment and radio resource configuration, for example. In general, essential SI is broadcasted periodically while non-essential NR SI is broadcasted periodically or requested on-demand. Therefore, NR eNB should support the distribution of different NR SI according to SA or NSA mode operating.
Proposal 4: Distribution of different NR system information from NR eNB according to SA or NSA mode should be supported.
It is expected that NR network will be migrated from NSA operation to SA operation as NR becomes mature. Therefore, NR RAN internal functional split needs to be determined to support the smooth and low-cost NR RAN migration for operators.
Proposal 5: NR RAN protocols and functional splits should support the smooth and low-cost RAN migration from NSA to SA operation.
3 Proposals Summary
Having discussed above, it is proposed that RAN2 is kindly asked to capture the following proposals into the TR 38.804:
· Proposal 1: NR eNB, eLTE eNB, and NR NGCN should support SA and NSA modes dynamically.

· Proposal 2: Interface between NR CN and NR RAN should de designed to support both the SA and NSA modes.
· Proposal 3: In NSA mode, eLTE eNB should first allocate required DRB for transferring NR RRC messages, if DRB is used.

· Proposal 4: Distribution of different NR system information from NR eNB according to SA or NSA mode should be supported.

· Proposal 5: NR RAN protocols and functional splits should support the smooth and low-cost RAN migration from NSA to SA operation.
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