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1 Introduction

In the last meeting, direct signaling link between NR SN and UE was agreed. Related agreements are copied below [1]:

RAN2 #97 agreements

-
For the SN/MN RRC reconfiguration requiring also MN/SN RRC reconfiguration, a MN RRC message is delivered with an embedded SN RRC message.

-
UE can be configured with an SCG SRB to allow SN RRC messages to be sent directly between UE and SN.

-
For SN RRC reconfigurations not requiring any coordination with MN then SN RRC messages can be transported directly to the UE (or eNB implementation can be deliver it embedded within a MN RRC message)

-
Measurement reporting for mobility within the SN can be transported in SN RRC messages directly from UE to SN, if SCG SRB is configured. Detail rules for UE to select transmission path for UL message to be defined in WI.

-
These agreement do not imply that the UE has to do any reordering of RRC messages.

This contribution discusses modeling issues for direct SCG signaling link.
2 Discussion
2.1 SRBs for NR standalone and LTE-NR interworking
SRB model for LTE-NR interworking needs to be discussed considering control plane design for NR standalone, as they will be designed to maximize commonality. On the other hand, SRB design for NR standalone needs to be discussed first before introducing LTE-NR interworking specific optimization solutions. Similar SRB structure as LTE SRB0, SRB1 and SRB2 can be the baseline design for NR standalone. 
Proposal 1. 
LTE SRB model (SRB0 for CCCH, SRB1 and SRB2 for DCCH with or without NAS signalling) can be assumed as a baseline for standalone NR control plane.
Based on the RAN2 agreements, new SCG SRB will be supported for the messages mainly managed by SN. RAN2 also agreed to support Split SRB for all the SRBs. In addition, SRB duplication is supported for the SRBs as well. The allowed combinations of LTE and NR SRBs are described in the Figure 1.
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Figure 1 Allowed combinations of SRBs
As the LTE DC can be used for LTE-NR interworking in general, the same principle used for split DRB identity can be adopted for split SRB as well. I.e., SRB identity can be unique within the UE. This may imply that NR SRB identity needs to be SRB3 in order to avoid identity conflict with split or duplicated LTE SRB1 and SRB2. Note that the SRB3 can be configured to NR or LTE SN regardless of whether MN is LTE or NR, and the signalling bearers for NR or LTE MN can be still SRB0, SRB1 and SRB2.
Proposal 2. 
SRB3 is configured for the RRC signalling generated by or destined to NR or LTE secondary node regardless of whether master node is LTE or NR.
NR SRB0, SRB1, SRB2 and possibly SRB3 can be carried over pre-defined logical channels in NR air interface similar as LTE SRBs. The logical channels for split or duplicated SRBs generated by MN (or SN) and transmitted over the other radio link, i.e. SN (or MN), can be configured by RRC signalling.
2.2 Transmission path of RRC messages allowed for SRB3
When SRB3 is configured for LTE-NR interworking UE, the RRC messages carried over SRB3 will be subset of SRB1 messages. In addition, the RRC messages allowed for SRB3 should be limited to ones that can be mainly managed by secondary node to avoid or minimize potential collision between messages from master and secondary nodes. One clear example of SRB3 messages is a message for SCG reconfiguration. But it is also true that downlink path selection would be largely gNB implementation issue. Also the SgNB configuration needs to come from MeNB in some cases such as initial SgNB configuration or SgNB change. Therefore, transmission of SCG reconfiguration after initial SgNB addition can be allowed for SRB3, and the decision on path selection or duplication can be left to SgNB implementation.

Proposal 3. 
SCG reconfiguration after initial SgNB addition can be sent over SRB3, and the decision on downlink path selection or split/duplication is left to SgNB implementation.
For uplink messages, the network may configure which node terminates the messages. In particular, if secondary node controls some frequencies, measurements or IDC, or other related UE indications would need to be terminated to that node. Also in case of a request/response messages, the response message should terminate in the same node that generated the request message. This may not imply that the same route is used always e.g. in case of split or duplication.

Proposal 4. 
The network may configure which node terminates uplink messages, e.g. frequency dependent messages and request/response messages.
3 Conclusion
Based on the discussion above, the followings are proposed:
Proposal 1. 
LTE SRB model (SRB0 for CCCH, SRB1 and SRB2 for DCCH with or without NAS signalling) can be assumed as a baseline for standalone NR control plane.
Proposal 2. 
SRB3 is configured for the RRC signalling generated by or destined to NR or LTE secondary node regardless of whether master node is LTE or NR.
Proposal 3. 
SCG reconfiguration after initial SgNB addition can be sent over SRB3, and the decision on downlink path selection or split/duplication is left to SgNB implementation.
Proposal 4. 
The network may configure which node terminates uplink messages, e.g. frequency dependent messages and request/response messages.
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