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Introduction

In last meeting, the registration without PDU session is supported over NG interface. And as to the CU-DU split case, the impact on the UE Context Setup procedure over F1 interface was discussed as well.  
Discussion
2.1 SA2 Progress

According to TS23.502, the General Registration call flow was defined in clause 4.2.2.2.2 applies on all these Registration procedures.

A UE needs to register with the network to get authorized to receive services, to enable mobility tracking and to enable reachability. The Registration procedure is used when the UE needs to perform Initial Registration to the 5GS, Mobility Registration Update upon changing to a new Tracking Area (TA) outside the UE's Registration Area in both CM_CONNECTED and CM_IDLE mode, when the UE performs a Periodic Registration Update (due to a predefined time period of inactivity), and additionally when the UE needs to update its capabilities or protocol parameters that are negotiated in Registration procedure.

And in the following steps:
9c.
Upon completion of NAS security function setup, the AMF initiates NGAP procedure as specified in TS 38.413 [10]. This is to enable 5G-AN use it for securing procedures with the UE.

9d.
The 5G-AN stores the security context and acknowledges to the AMF. The 5G-AN uses the security context to protect the messages exchanged with the UE as described in TS 33.501 [15].

The registration without a PDU Session setup is supported. Then only the INITIAL CONTEXT SETUP REQUEST over NG interface can support to transfer the security information from AMF to NG-RAN. It is unpredictable that when and whether UE will trigger PDU Session Establishment towards network, therefore, for the initial registration procedure, it is natural that AMF may send the security information to NG-RAN, but needs to be confirmed by SA2. And an LS in RP-180539 has already been sent to SA2/SA3 in RAN#79 meeting.

Further, according to the current TS38.413, the PDU Session Resource Setup List IE in the INITIAL CONTEXT SETUP REQUEST message has been changed to Optional. But the UE Aggregate Maximum Bit Rate IE also needs to be changed from Mandatory to Optional as well.
Observation1: The registration without a PDU Session setup is supported in SA2. It is unpredictable that when and whether UE will trigger PDU Session Establishment towards network, therefore, for the initial registration procedure, it is natural that AMF may send the security information to NG-RAN, but needs to be confirmed by SA2/SA3. Only the INITIAL CONTEXT SETUP REQUEST over NG interface can support to transfer the security information from AMF to NG-RAN.

Proposal1: The UE Aggregate Maximum Bit Rate IE in the INITIAL CONTEXT SETUP REQUEST message over the NG interface needs to be changed from Mandatory to Optional in the case of the registration without a PDU Session setup.

2.2 F1AP impact
According to TS38.401, the signaling flow for UE Initial Access is shown as below:
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Figure 8.1-1: UE Initial Access procedure
When the gNB-CU receives the INITIAL CONTEXT SETUP REQUEST message, it shall trigger the UE Context Setup procedure towards the gNB-DU, the AS security needs to be activated over air interface. Furthermore, in some cases, the RRC Release needs to be secured, e.g., with redirect command to the UE.
Take LTE as an example, after having initiated the initial security activation procedure, E-UTRAN initiates the establishment of SRB2 and DRBs, i.e. E-UTRAN may do this prior to receiving the confirmation of the initial security activation from the UE. Therefore, even without PDU session included in step8, the gNB-CU also needs to establish the SRB2. NG-RAN will apply both ciphering and integrity protection for the RRC connection reconfiguration messages used to establish SRB2.

If AMF allows to send Initial UE Context Setup Request message to NG-RAN without PDU session, but included the security information, 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. There is no reason to have limitation in the network side that SRB2 is not allowed to be established after security activation. Furthermore, there has the case for registered UE without UP data still needs to perform mobility based on measurement report after AS security activation, which is different with NB IOT(no AS security activation for CP solution).
 

If AMF does not allow to send Initial UE Context Setup Request message to NG-RAN without PDU session and Security information, then only DL NAS Transport message can be used, and the CU will trigger the DL RRC Message Transfer to send the NAS PDU to UE via DU, no AS security activation, no SRB2 establishment. Furthermore, when the registration is used for TAU or Periodic Registration Update, the DOWNLINK NAS TRANSPORT message is used over NG interface, then there is no need to trigger the UE Context Setup procedure over F1 interface, instead, the DL RRC MESSAGE TRANSFER message can be used.

According to the above analysis and if AMF allows to send Initial UE Context Setup Request message to NG-RAN withou PDU session, but included the Security information, then the current TS38.473, the DRB to Be Setup List IE in the UE CONTEXT SETUP REQUEST message needs to change to Optional. 

Observation2: In the case of UE registration without a PDU Session setup, we still need to regard this UE with normal registration which not only enters into active mode, but also should prepare to the possible following PDU session setup. Even there is no PDU session will be triggered later, the UE can be released normally.

Proposal2: The DRB to Be Setup List IE in the UE CONTEXT SETUP REQUEST message needs to be changed to Optional IE in the case of the registration without a PDU Session setup.

Furthermore, take LTE as an example, after having initiated the initial security activation procedure, E-UTRAN initiates the establishment of SRB2 and DRBs. In NR, RAN3 assumes that the gNB-CU will follow the same principle, which means to establish the SRB2 in the case of the registration without a PDU Session setup. However, it is safe to confirm this assumption with RAN2.

Proposal3: To approve the corresponding stage3 CR as in [1][2] and the corresponding LSout to RAN2 in [3].

Conclusion
The following observations and proposals are provided:

Observation1: The registration without a PDU Session setup is supported in SA2. It is unpredictable that when and whether UE will trigger PDU Session Establishment towards network, therefore, for the initial registration procedure, it is natural that AMF may send the security information to NG-RAN, but needs to be confirmed by SA2/SA3. Only the INITIAL CONTEXT SETUP REQUEST over NG interface can support to transfer the security information from AMF to NG-RAN.

Proposal1: The UE Aggregate Maximum Bit Rate IE in the INITIAL CONTEXT SETUP REQUEST message over the NG interface needs to be changed from Mandatory to Optional in the case of the registration without a PDU Session setup.

Observation2: In the case of UE registration without a PDU Session setup, we still need to regard this UE with normal registration which not only enters into active mode, but also should prepare to the possible following PDU session setup. Even there is no PDU session will be triggered later, the UE can be released normally.

Proposal2: The DRB to Be Setup List IE in the UE CONTEXT SETUP REQUEST message needs to be changed to Optional IE in the case of the registration without a PDU Session setup.

Considering that the F1 UE CONTEXT SETUP REQUEST message has already been introduced in R15 for NSA, here we propose to make the change from R15 for alignment.

Proposal3: To approve the corresponding stage3 CR as in [1][2] and the corresponding LSout to RAN2 in [3].
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