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Introduction
During RAN3 #97 some fundamental stage 2 signalling flows for the disaggregated (CU-DU) architecture were agreed. The UE Initial Access is among these flows, but it presently includes several FFSs. In this contribution, we discuss the UE Initial Access signalling flow shown in TS 38.401 V0.3.0, and specifically we analyse the details of some steps and we propose a resolution for the FFSs.
Discussion
[bookmark: _Hlk494440163]The call-flow for the UE Initial Access as agreed in TS 38.401 V0.3.0 is shown in Fig. 1. In this contribution, we analyse the FFSs that are captured in TS 38.401 V0.3.0 and we propose how to resolve them.


Figure 1: Initial UE Access procedure.
Creation of UE-associated F1 logical connection
The first FFS on to this procedure in TS 38.401 V0.3.0 is related to steps 2 and 3 and is reported below: 
Editor’s note: Alternative 2 is that gNB-CU initiates UE Context Setup procedure and includes RRC CONNECTION SETUP message in F1-AP UE CONTEXT SETUP REQUEST message.
Editor’s note: Alternative 3 is that UE Context Setup procedure is added between step 2 and step 3.
Editor’s note: It is FFS which alternative would be adopted.
By examining the alternatives, we can first make the following observations. When step 2 and step 3 take place, the RAN does not know the UE capabilities, the DRBs to be setup and the corresponding QoS information. Therefore, the gNB-DU cannot perform admission control. The UE context including the UE capability information needs to come from the CN which happens at a later stage (step 8).
On the other hand, during RAN3 #97 it was agreed the following:
· [bookmark: _Hlk492390295]WA: non-UE associated class 2 F1AP procedure INITIAL UL RRC MESSAGE TRANSFER is used to deliver the RRCConnectionRequest to the CU; this message carries the C-RNTI;
· Two UE-associated class 2 F1AP procedures UL/DL RRC MESSAGE TRANSFER are used to transfer the UE dedicated RRC messages between the CU and the DU.
Therefore, three class 2 F1AP procedures were agreed that we could leverage to establish a UE-associated F1 logical connection between the gNB-DU and the gNB-CU prior to receiving the UE context from the CN. Based on the WA cited above, the Initial UL RRC Message Transfer (step 2 in the figure) can be used to initiate the establishment of the UE-associated F1 logical connection between the gNB-DU and gNB-CU.
Proposal 1	The INITIAL UL RRC MESSAGE TRANSFER initiates the establishment of the UE-associated F1 logical connection between the gNB-DU and the gNB-CU.
Subsequently, the gNB-CU allocates a new gNB-CU F1AP UE ID and sends a DL RRC Message Transfer (step 3 in the figure) to the gNB-DU including RRCConnectionSetup and the allocated gNB-CU F1AP UE ID. The F1AP message DL RRC Message Transfer is used to finalize the establishment of the UE-associated F1 logical connection.
Proposal 2	The F1AP message DL RRC MESSAGE TRANSFER establishes the UE-associated F1 logical connection.
After the gNB-DU receives the DL RRC MESSAGE TRANSFER with the gNB-CU F1AP UE ID, the establishment of a UE-associated F1 logical connection is completed. Afterwards, the gNB-DU forwards the RRCConnectionSetup to the UE.
Discussion on the different alternatives
In this sub-clause, we analyse the alternatives 2 and 3 described in the FFSs above.
· Alternative 2: In this alternative after step 2 the gNB-CU initiates UE Context Setup procedure and includes RRCConnectionSetup in F1-AP UE Context Setup Request message. As we discussed earlier, at this stage the RAN does not know the UE capabilities, the DRBs to be setup and the corresponding QoS information, since the UE context will come from the CN at a later stage (step 8). Therefore, basically a UE Context Setup procedure at this early stage in the Initial UE Access procedure is not possible. Apart from that, the steps 2 and 3 already cater for the establishment of the signalling connection, so no more measures need to be taken. 
· Alternative 3: In this alternative, the UE Context Setup procedure is performed between step 2 and step 3. Following the same reasoning as above in the case of alternative 3 we can see that it requires the addition of an extra round trip between gNB-CU and gNB-DU, although the signalling connection can be established simply using steps 2 and 3. Therefore, this option seems inefficient. 
To further support our arguments, we analyse the case of the establishment of the UE-associated S1 logical connection in E-UTRAN. When the eNB has received from the radio interface the first UL NAS message transmitted on an RRC connection to be forwarded to an MME, the eNB invokes the NAS Transport procedure and sends the Initial UE Message to the MME, including the NAS message as a NAS-PDU IE. The eNB allocates a unique eNB UE S1AP ID to be used for the UE and the eNB includes this identity in the Initial UE Message. Subsequently, the MME allocates a unique MME UE S1AP ID to be used for the UE and includes that in the Downlink NAS Transport message; by receiving the MME UE S1AP ID IE in the Downlink NAS Transport message, the eNB establishes the UE-associated logical S1-connection. The similarities 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 are obvious. Based on all these considerations, we propose to remove the FFS and agree to use the alternative depicted in the call flow.
Proposal 3	Adopt the call-flow shown in Figure 1 and remove the FFS on alternatives 2 and 3.
Security mode command
The second FFS on this procedure in TS 38.401 V0.3.0 is reported below: 
[bookmark: _Hlk492387569]Editor’s note: It is FFS whether RRC SECURITY MODE COMMAND message could be sent via UE Context management procedure or use another separate F1-AP DL RRC MESSSAGE TRNASFER.
It would be more efficient to send the RRC Security Mode Command message via the UE Context management procedure (step 9 in the figure), as it would allow to save one round-trip between gNB-DU and gNB-CU so we believe this is the appropriate way forward. We currently do not foresee any drawback with this optimization.
[bookmark: _Hlk494276305]Proposal 4	RRC Security Mode Command message can be sent via UE Context management procedure (UE Context Setup Request).	
Conclusion 
We conclude with the following proposals:
Proposal 1	The INITIAL UL RRC MESSAGE TRANSFER initiates the establishment of the UE-associated F1 logical connection between the gNB-DU and the gNB-CU.
Proposal 2	The F1AP message DL RRC MESSAGE TRANSFER establishes the UE-associated F1 logical connection.
Proposal 3	Adopt the call-flow shown in Figure 1 and remove the FFS on alternatives 2 and 3.
Proposal 4	RRC Security Mode Command message can be sent via UE Context management procedure (UE Context Setup Request).	
Proposal 5	RAN3 is kindly asked to agree with the text proposal in Annex I.
Annex I: TP for TS 38.401
Start of Text Proposal for TS 38.401
[bookmark: _Toc483499650][bookmark: _Toc486845497][bookmark: _Toc491799114][bookmark: _Toc491800282][bookmark: _Toc491800468][bookmark: _Toc491801298][bookmark: _Toc491852986]8.1	UE Initial Access 
Editor Note: This subclause shows overall procedures for initial access from the UE.
Editor Note: The name of this subclauessubclause is FFS. 
The signalling flow for UE Initial access is shown in Figure 8.1-1.



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.
Step3: The gNB-CU allocates gNB-CU 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. 
Editor’s note: Alternative 2 is that gNB-CU initiates UE Context Setup procedure and includes  RRC CONNECTION SETUP message in F1-AP UE CONTEXT SETUP REQUEST message.
Editor’s note: Alternative 3 is that UE Context Setup procedure is added between step 2 and step 3.
Editor’s note: It is FFS which alternative would be adopted.
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 sends 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 to establish overall initial UE context in the gNB-DU. In this message,itmessage, it may also encapsulate RRC SECURITY MODE COMMAND message.
Editor’s note: For alternative 2 and alternative 3, the UE context setup procedure in step 9 and step 11 is substituted by UE Context Modification procedure.
Editor’s note:It is FFS whether RRC SECURITY MODE COMMAND message could be sent via UE Context management procedure or use another separate F1-AP DL RRC MESSSAGE TRNASFER.
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.
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 sends to gNB-CU.
Step18: The gNB-CU sends Initial UE Context Setup Response message to the AMF.
Editor’s note: The name of the message is  FFS.
Editor Note: Further check may be needed on the procedure.

End of Text Proposal for TS 38.401
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