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Introduction
Recently, there is an extensive discussion on the support of secured signalling-only connection for NR at RAN3 and RAN plenary meeting. It has some impacts on both NG and F1 interface. At RAN plenary meeting #79, RAN3 is tasked to start developing corresponding specifications to cover the use cases of secured signalling only connection. This paper first revisits the previous discussions and makes corresponding proposals.  
Discussion 
The discussion on secured only signalling connection was first trigged by the proposal in [1] that to change the PDU Session Resource Setup List IE contained in the INITIAL CONTEXT SETUP REQUEST message from Optional to Mandatory. But the proposal was not pursued. A CR to NSA 38.473 was proposed to avoid forward compatibility issues in SA mode by making lists of DRB in F1 context setup procedure Optional. The proposal was not agreed at last RAN3 meeting and further discussed in the reflector and subsequent RAN plenary meeting as well. Following the lengthy discussion, it is found that three essential questions should be answered as below,
1. Can we perform registration without any PDU sessions set up in 5G?
2. Shall we secure the signalling only connection?
3. How to support the secured signalling only connection?
In the following, we provide our observations and proposals about these questions.
Can we perform registration without any PDU sessions set up in 5G?
Support for “signalling only connection” is a clear requirement in SA2 specification as 5GS Registration procedure does not support piggyback PDU session request to establish user plane connections.
Observation 1: It is clear that signalling only connection without PDU session shall be supported in 5G.
Proposal 1: PDU Session Resource Setup List IE in the INITIAL CONTEXT SETUP REQUEST message should be kept as Optional.
Shall we secure the signalling only connection?
At RAN plenary meeting #79 there was a discussion about support for secured signalling-only connection in R15 NR and confirmed the requirement to support secured signalling-only connection in Rel-15 (e.g due to RRC redirection, or logged MDT measurement reporting).
Observation 2: RAN confirmed the requirement to support secured signalling-only connection in Rel-15.
How to support the secured signalling only connection?
In LTE [2], two levels security approach, NAS-level and AS-level, is applied. AS security context is delivered to E-UTRAN in the INITIAL CONTEXT SETUP REQUEST in S1AP. After security mode command procedure is executed, the AS security is enabled. Following this, E-UTRAN initiates the establishment of SRB2 and DRBs. 
For NR, in principle similar approach should be followed. The potential changes induced by the requirement to support secured signalling-only connection without PDU session should also be considered. The first key question to be confirmed is whether AMF allows sending Initial UE Context Setup Request message to NG-RAN without PDU session, but including the security information. Although the security information is still FFS in the tabular of TS 38.413, we expect only the INITIAL CONTEXT SETUP REQUEST massage can carry the security information from AMF to NG-RAN over NG interface.
In light of this observation, two potential solutions at RAN side can be envisaged to support the secured signalling-only connection.
· Option 1: Only SRB1 is established, all secured signalling is coveyed over SRB1
· Option 2: SRB1 and SRB2 are established, secured signalling can be conveyed over SRB1 and SRB2
The main difference between the two solutions is whether to establish SRB2. SRB2 definition in LTE is quoted as below. Following the logic in LTE, if security information is contained in the INITIAL CONTEXT SETUP REQUEST massage, SRB2 should always be configured by NG-RAN after security activation.
-	SRB2 is for RRC messages which include logged measurement information as well as for NAS messages, all using DCCH logical channel. SRB2 has a lower-priority than SRB1 and is always configured by E-UTRAN after security activation. SRB2 is not applicable for NB-IoT.
On the other hand, SRB1 and SRB2 are adopted to secure the signalling for different use cases. Conventionally, SRB2 is used for NAS signalling and SRB1 for RRC signalling. Moreover, as pointed out in the reflector, if the UE has to send/receive SMS, it should be done over SRB2, not SRB1. From operator point of view, there is no reason to impose constrains at the network side to only allow all the secured signalling are conveyed over SRB1. It will make the procedure after AS security activation different for Initial UE Context Setup Request with or without PDU session.
Based on above analysis, we see Option 2 is the most viable approach to support the secured signalling-only connection.
Proposal 2: Option 2 should be selected to support secured signalling only connection.
If Option 2 is applied, SRB2 establishment are required. Then if AMF allows to send Initial UE Context Setup Request message to NG-RAN without PDU session then the CU shall trigger the UE Context Setup Request message towards the DU in order to finalize the AS security activation and SRB2 establishment. The lists of DRB in the F1 context setup procedure should be Optional.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 3: RAN3 agree to modify the lists of DRB in F1 context setup procedure from Mandatory to Optional. 

Conclusion
[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Based on the discussion and analysis on the key questions we identified on the secured signalling-only connection, the following observations and proposals are made:
Observation 1: It is clear that signalling only connection without PDU session shall be supported in 5G.
Observation 2: RAN confirmed the requirement to support secured signalling-only connection in Rel-15.
Proposal 1: PDU Session Resource Setup List IE in the INITIAL CONTEXT SETUP REQUEST message should be kept as Optional.
Proposal 2: Option 2 should be selected to support secured signalling only connection.
Proposal 3: RAN3 agree to modify the lists of DRB in F1 context setup procedure from Mandatory to Optional.
Reference
R3-181335  Corrections to PDU Session Resource information  Ericsson  3GPP TSG-RAN WG3 Meeting #99
36.331 Technical Specification Group Radio Access Network Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Resource Control (RRC) Protocol specification (Release 13)

