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1. Introduction
In last RAN3 meeting, the Initial UE Access procedure was discussed without any conclusion [1]. However, it is noted that failure cases shall also be considered when determining which alternative shall be adopted. In this contribution, we further analyse the remaining FFS and give the text proposal for the stage2 accordingly.

2. Discussion
Issue1: which message is used to establish the initial UE context in the DU node?

Currently, three options are listed as possible ways to establish the UE context in the DU node.

Alt1: gNB-CU initiates DL RRC Transfer message;
Alt2: gNB-CU initiates UE Context Setup procedure;
Alt3: UE Context Setup procedure is added between step 2 and step 3.
Furthermore, in last RAN3 meeting, two sub-options of Alt2 were raised slightly different from each other: in one sub-option (Alt2a below for convenience) the UE Context Setup Response message is combined with the RRC Connection Setup Complete message [2], while in the other (Alt2b below for convenience) UE Context Setup Response message is transferred right after the request, introducing an extra signalling [3].
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Figure 1. Different alternatives for RRC connection establishment.
In our point of view, the only difference between Alt1 and Alt2a is the names of F1 messages (i.e. Step 3, 6, 9, 11). IEs and triggers of such messages are all the same.
Observation 1: From a functional point of view, Alt1 and Alt2a are equivalent.

Therefore, only 3 functionally different options are possible. Below we discussed the advantages and disadvantages of each option, in successful cases as well as in unsuccessful cases.
•Case1: successful operation

RRC Connection Request focuses on establishing an RRC connection. Low layer configuration of SRB1 shall be determined during low layer access procedure (i.e. random access procedure), while high layer configuration of SRB1 shall be determined regardless of UE identity. Therefore, there is no need for DU to decode the RRC message and it can directly determine the PHY/MAC/RLC configuration, and then further provided to the CU.
For Alt1/2a, only two messages are used to establish the UE-associated logical F1-connection and transmit the RRC message, the PHY/MAC/RLC configuration of SRB1 is sent to the CU in the step2 Initial UL RRC Message, and then encoded in RRC Connection Setup message transferred back to the UE. Thereafter, UE shall apply AS configuration and sent RRC Connection Setup Complete message to inform both the CU and the DU the completion of both RRC connection setup and UE-associated F1 connection setup.
For Alt2b, steps are similar with Alt1/Alt2a except that an additional UE Context Response message which confirms the Request message shall be sent from the DU after step 3, in which only AP ID information needs to be included. This is obviously redundant from signalling procedure perspective.

For Alt3, UE Context Setup procedure is used to establish the UE context and request SRB1 configuration in the DU. Although Initial UE RRC Message seems to be a little cleaner, an extra roundtrip between the CU and the DU is introduced, which will contribute to the time delay, especially in cases involving centrally deployed CUs (i.e. CU/DU split is adopted and the RRC function of CUs is not co-located with DUs).

In conclusion, Alt2b is redundant and Alt3 is less time-efficient. No other advantages/disadvantages are seen in successful operation.
Observation 2: Compared to Alt1/2a, Alt2b is redundant.
Observation 3: More time delay is seen in Alt3 than in Alt1/2a.
•Case2: failure – RRC connection rejected
Due to various reasons (e.g. congestion) in the DU or the CU, a RRC connection request may be rejected. In RRC connection reject case, the signalling flows of Alt1, Alt2a and Alt2b are the similar and are discussed together below.
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Figure 2. RRC connection rejection in Alt1/2a/2b.
For Alt1/2, there are two potential options to decide to reject a RRC connection request for DU reason: decided by the DU in step2, or decided by the CU in step3.
In LTE RAN, an eNB is allowed to decide whether to accept or reject the request based on the cause of the RRC connection request, while in CU DU split scenario, the request cause is only included in the RRC signalling and cannot be decoded by MAC or RLC layer, which make the request cause impossible to be acquired by the DU right after Step1. Therefore, it is a better choice to make the decision in the CU.

However, in some extreme conditions (i.e. extreme congestion), it may be impossible for the DU to configure SRB1. In this case the DU can refuse to include the configuration IE(s) in the Initial UL RRC Message, which implicitly indicates the rejection.

Observation 4: It is not adequate to fully rely on DU-indicated rejection in Alt1/2.

Upon the reception of Initial UL RRC Message, the CU shall decide whether to accept the request, based on request cause, DU load status, etc. It is assumed that the CU is aware of the load of every DU it managed, either by periodically load reporting, or by an extra load report sent within or along with Initial UL RRC Message (i.e. step2).
If the CU decides to reject the request, it could add an indicator in  “DL RRC Message Transfer” (as for Alt1) or “UE Context Setup Request” (as for Alt2) which shall both inform the DU about the rejection and encapsulate a RRC Connection Reject message transferred to the UE.
Observation 5: The case of RRC Connection Reject can be adequately covered in Alt1/2.
For Alt3, the rejection shall be indicated by the DU in step4 (see Figure 4). An extra roundtrip between the CU and the DU is seen (compared to Alt1/2), the same as the successful case.
•Summary

Alt1, Alt2a, Alt2b and Alt3 can all adequately cover the case of rejection for DU reason. Alt1/Alt2a is preferred as it is the most time-efficient. The only remaining issue is to choose between Alt1 and Alt2a.
In LTE TSs, the phrase “UE context” often refers to a complete UE context within eNB or MME, which includes NAS security context, bearer context, etc. Once Initial Context Setup Response message over S1 is received by the MME, UE context should be considered integrated and ready for further usage.

Obvious similarities are seen between the establishment of the UE-associated S1 logical connection and the establishment of the UE-associated F1 logical connection as currently depicted in the call flow. For alignment with LTE S1 interface, Alt1 is better than Alt2a, as the latter option will introduce such situation that UE context setup procedure has already completed within the gNB while the gNB is still unaware of NAS security context, bearer context, etc, which may be misleading. Therefore, Alt1 is preferred to be used rather than Alt2a.
Proposal 1: DL RRC Transfer message can be used to establish the UE-associated logical F1-connection.
Proposal 2: No SRB1 RLC/MAC/PHY configuration IEs in Initial UL RRC Message implies a rejection.

Issue2: how to transfer RRC SECURITY MODE COMMAND message?
According to the discussion, two options can be used to transfer RRC SECURITY MODE COMMAND message.

Option1: use separate DL RRC Message Transfer message

Option2: piggyback RRC message in the UE context Setup/Modify request message

Both options are feasible to cover successful and unsuccessful cases. For the successful case, 1 round trip of signalling over F1 interface is saved in option2 than in option1. For the unsuccessful case, an additional signalling shall be used for DU to release the UE context (including allocated resources for DRBs). However, as security failure shall be considered as relatively rare case, we slightly prefer to use UE Context Setup message to transmit RRC SECURITY MODE COMMAND message.
Proposal 3: RRC Security Mode Command message can be piggyback in the UE Context Setup message.

3. Conclusion

This contribution future analyze remain FFS for the UE Initial Access signalling procedure, the following proposals are made:

Observation 1: From a functional point of view, Alt1 and Alt2a are equivalent.

Observation 2: Compared to Alt1/2a, Alt2b is redundant.
Observation 3: More time delay is seen in Alt3 than in Alt1/2a.
Observation 4: It is not adequate to fully rely on DU-indicated rejection in Alt1/2.

Observation 5: The case of RRC Connection Reject can be adequately covered in Alt1/2.
Proposal 1: DL RRC Transfer message can be used to establish the UE-associated logical F1-connection.

Proposal 2: No SRB1 RLC/MAC/PHY configuration IEs in Initial UL RRC Message implies a rejection.

Proposal 3: RRC Security Mode Command message can be piggyback in the UE Context Setup message.
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8.1
UE Initial Access 

Editor Note: This subclause shows overall procedures for initial access from the UE.

Editor Note: The name of this subclaues is FFS. 
Successful case

The signalling flow for UE Initial access is shown in Figure 8.1-1.
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Figure 8.1-1: UE Initial Access procedure

Step1: UE sends RRC Connection Request message to the gNB-CU. 

Step 2: The gNB-DU includes the RRC message in a non-UE associated F1-AP INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include C-RNTI, gNB-DU UE F1AP ID, PCI and RRC Container (including e.g. SRB1 MAC/RLC/Physical layer configuration).

Step3: The gNB-CU allocates UE F1AP ID for the UE and generates RRC CONNECTION SETUP message towards UE. The RRC message is encapsulated in F1-AP DL RRC MESSAGE TRANSFER message. The DL RRC MESSAGE TRANSFER message may include old gNB-DU UE F1AP ID IE.



Step4: The gNB-DU sends RRC CONNECTION SETUP message to UE.

Step5: UE sends RRC CONNECTION SETUP COMPLETE message to the gNB-CU. 

Step6: The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and send to gNB-CU. 
Step7: The gNB-CU sends the INITIAL UE MESSAGE to the AMF.

Step8: The AMF sends INITIAL UE CONTEXT SETUP REQUEST message to the gNB-CU.

Step9: The gNB-CU sends UE CONTEXT SETUP REQUEST message including the radio bearer information (e.g. SRB information, flow level QoS information and DRB-flow mapping relation) and UE radio capability to establish overall initial UE context in the gNB-DU. In this message, it may also encapsulate RRC SECURITY MODE COMMAND message. 


Step10: The gNB-DU sends RRC SECURITY MODE COMMAND message to UE.

Step11: The gNB-DU sends UE CONTEXT SETUP RESPONSE message to gNB-CU including accepted QoS flow information and MAC/RLC/physical layer configuration information for DRBs and SRB2. 
Step 12:UE responds with RRC SECURITY MODE COMPLETE message

Step 13:The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and sends to gNB-CU.

Step14: The gNB-CU generates RRC CONNECTION RECONFIGURATION message and encapsulates it in F1-AP DL RRC MESSAGE TRANSFER message 

Step 15: The gNB-DU sends RRC CONNECTION RECONFIGURATION message to UE.

Step 16: UE sends RRC CONNECTION RECONFIGURATION COMPLETE message to the gNB-DU. 

Step 17:The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and send to gNB-CU.

Step18: The gNB-CU sends Initial UE Context Setup Response message to the AMF. 

Step19: The gNB-CU informs the gNB-DU that the UE has completed the reconfiguration procedure successfully.
Editor’s note: The name of the message is  FFS.

Editor Note: Further check may be needed on the procedure.
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