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Introduction
In SID on NR [1], the following objectives are tasked to RAN2.

	Initial work of the study item should allocate high priority on gaining a common understanding on what is required in terms of radio protocol structure and architecture to fulfil objective 1 and 2, with focus on progressing in the following areas 
· Radio interface protocol architecture and procedures 
· Radio Access Network architecture, interface protocols and procedures, 
Study on the above 2 bullets shall at least cover:
· Study the feasibility of different options of splitting the architecture  into a “central unit” and a “distributed unit”, with potential interface in between, including transport, configuration and other required functional interactions between these nodes [RAN2, RAN3];

· Study the alternative solutions with regard to signaling, orchestration, …, and OAM, where applicable [in co-operation with SA5];

· Study and outline the RAN-CN interface and functional split [in co-operation with SA2] [RAN2, RAN3];

· Study and identify specification impacts of enabling the realization of Network Slicing [in co-operation with SA2] [RAN2, RAN3];

· Study and identify additional architecture requirements e.g. support for QoS concept, SON, support of sidelink for D2D [RAN1, RAN2, RAN3].


In this document, we provide CP aspects which need to be addressed for design of standalone NR.
Discussion
The study on control plane design for standalone NR would consume more discussion time than the study on tight interworking with LTE. It is because we could mostly rely on LTE RRC procedures in tight interworking while we should study all control plane functionalities for design of standalone NR.
When it comes to standalone NR, we would need to study most of functionalities specified in 36.304 and 36.331 for new design. Generally speaking, 36.304 and 36.331 mainly provide the following AS functionalities for LTE:

· PLMN selection
· Cell selection
· Cell reselection

· System information

· Paging
· UE state and state transitions

· RRC Connection Establishment

· Security

· Reconfiguration

· RRC Connection Failure including RRC Connection Reestablishment

· Handover
· Measurement

· RRC Connection Release

In our view, the CP functionalities listed above need to be studied for standalone NR.
Proposal 1: The CP functionalities listed above need to be studied for standalone NR.
According to [1], it is assumed that the NR network architecture is split into a “central unit (CU)” and a “distributed unit (DU)” with the network interface in between. A centralized node usually provides connection control and mobility anchoring/control so that mobile UEs do not lose connectivity while maintaining the connection with the centralized node. We assume that the CU should be considered as such centralized node. Thus, we propose that the CU provides RRC connection control and AS mobility control in standalone NR.
Proposal 2: The CU provides connection control and AS mobility control in standalone NR.
If the CU provides connection control, it seems likely that UE served by NR establishes the RRC connection with the CU. 
Proposal 3: UE served by NR establishes the RRC connection with the CU.

The latency of connection establishment usually impacts the latency of user data transmission from UE in RRC_IDLE. Thus, the connection establishment should not have significant impact on the latency of user data transmissions from UE changing from IDLE to CONNECTED.

Proposal 4: The connection establishment should not have significant impact on the latency of user data transmissions from UE changing from IDLE to CONNECTED.
3GPP RAN usually controls RRC connection requests to protect RAN/CN nodes. ACB, SSAC, ACDC, ACB skip and EAB are designed for this purpose. It seems well known that interaction among different access control mechanisms in LTE are complicated. Thus, RAN2 should aim to design a single access control mechanism covering all potential use cases and purposes. 
Proposal 5: RAN2 should aim to design a single access control mechanism covering all use cases and purposes.
We assume that CU provides AS mobility control and serves as mobility anchor. Thus, if network controlled mobility is used, the CU should provide measurement control function and UE should send measurement reporting to the CU. 
Proposal 6: If network controlled mobility is used, the CU should provide measurement control function and UE should send measurement reporting to the CU.

In addition, we assume that a certain anchoring L2 entity e.g. PDCP layer could be placed in the CU so that UE mobility across cells within the CU may not cause path switching and data forwarding. 
Proposal 7: A certain anchoring L2 entity e.g. PDCP layer is placed in the CU so that UE mobility across cells within the CU would not cause path switching and data forwarding.
E-UTRAN does not provide UE based mobility to UE in RRC_CONNECED while UTRAN provides UE based mobility to UE in sub-states of RRC_CONNECTED. In the meantime, NB-IOT in E-UTRAN provides a new hidden state where UE context is stored in the eNB for suspended UE in RRC_IDLE. 
In our view, UE based mobility seems beneficial and should be studied in standalone NR. While UE performs UE based mobility, it seems likely that NR network should be able to page UE at a particular cell or a set of cells. It should be further studied whether UE based mobility is realized by a new state (e.g. a sub-state in IDLE or a sub-state in CONNECTED) or not.
Proposal 8: RAN2 should study whether UE based mobility should be supported in NR. It should be further studied whether the UE based mobility is realized by a new state between IDLE and CONNECTED or not.
For services such as URLLC and eV2X, service interruption should be minimized in mobility. Since connection failure usually causes service interruption, support of robust connection is also important to avoid service interruption. In our view, considering that the CU can be used as mobility anchor, UE can be linked to multiple cells within the CU to provide robust connection and avoid service interruption. 
Proposal 9: RAN2 should study the scenario where UE is linked to multiple cells within the CU in terms of robust connection and service interruption.
It seems obvious that at least two RRC states i.e. IDLE and CONNECTED are supported in standalone NR. It should be further studied whether additional state needs to be supported for UE in NR.

Proposal 10: At least, two RRC states i.e. IDLE and CONNECTED are supported in standalone NR.
Conclusion

In conclusion, we propose the followings for CP aspects of standalone NR.
Proposal 1: The CP functionalities listed above need to be studied for standalone NR.
Proposal 2: The CU provides connection control and AS mobility control in standalone NR.
Proposal 3: UE served by NR establishes the RRC connection with the CU.

Proposal 4: The connection establishment should not have significant impact on the latency of user data transmissions from UE changing from IDLE to CONNECTED.
Proposal 5: RAN2 should aim to design a single access control mechanism covering all use cases and purposes.

Proposal 6: If network controlled mobility is used, the CU should provide measurement control function and UE should send measurement reporting to the CU.

Proposal 7: a certain anchoring L2 entity e.g. PDCP layer is placed in the CU so that UE mobility across cells within the CU would not cause path switching and data forwarding.
Proposal 8: RAN2 should study whether UE based mobility should be supported in NR. It should be further studied whether the UE based mobility is realized by a new state between IDLE and CONNECTED or not.

Proposal 9: RAN2 should study the scenario where UE is linked to multiple cells within the CU in terms of robust connection and service interruption.

Proposal 10: At least, two RRC states i.e. IDLE and CONNECTED are supported in standalone NR.
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