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1   Introduction
In latest RAN3 #97bis meeting, three alternatives of UE initial access are discussed and a way forward is proposed in [1]. In this contribution we will give a comparison among the three alternatives and give our preference.
2   Discussion
2.1   Comparison of three alternatives

The following table summarizes the three alternatives for UE initial access procedure, 
	Alternatives
	Description

	Alt1
	2 step concatenates RRC message transfer and DU resource allocation over F1

	Alt2
	3 step concatenates RRC message transfer and DU resource allocation over F1

	Alt3
	4 step including separate RRC message transfer and DU resource allocation over F1


Table 1 three alternatives for UE initial access procedure

During online discussion, the only difference between Alt2 and Alt1 is, Alt2 utilizes F1AP message UE context setup request instead of DL RRC message transfer to carry RRC connection setup including configuration of DU resource allocated. However, no more benefits of Alt2 over Alt1 are foreseen. Therefore, Alt2 should first be ruled out for UE initial access. In the following, Alt1 and Alt3 are discussed. 
Signalling flow for different cases of initial access includes Attach, idle to connected, inactive to connected, and RRC connection reestablishment etc. In order to unify the signalling flow as much as possible, the related cases can be separated into two categories. 
· Cat1:   SRB1 setup first between gNB-CU and gNB-DU, and DRBs setup later after negotiation with 5GC. E.g., Attach, idle to connected etc. 
· Cat2:   SRB 1 can be setup together with DRBs as gNB-CU preserves or can acquire UE context from the source gNB-CU. E.g., inactive to connected, RRC connection reestablishment. 
For Cat1, either Alt1 or Alt3 are ok for UE initial access. Alt1 enables fast initial access but concatenates RRC message transfer and DU resource allocation.  Alt3 separate RRC message transfer and DU resource allocation, but introduce more transmission latency. 
For Cat2, as DRBs to be added list together with QoS profiles will be included in UE context setup request, gNB-DU may accept or reject the establishment of DRBs based on admission control criteria (e.g., resource not available). Therefore, gNB-DU’s response for UE context setup should also be taken into account for the gNB-CU to decide whether to accept the RRC connection resume or RRC connection reestablishment request. That is, Alt3 is preferred over Alt1 for Cat2. In general, whether to use Alt1 or Alt 3 depends on gNB-CU’s response. E.g., gNB-CU will first check the RRC message type from gNB-DU, it may select Alt1 for Cat1 to reduce transmission delay and Alt3 for Cat2. 
Proposal 1
Alt1 is preferred for UE initial access procedure for Attach and idle to connected case. 
2.2   UE initial access procedure

Figure1 shows our proposed complete UE initial access procedure with Alt1. 
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Figure1 UE Initial Access procedure
Step1: UE sends RRC Connection Request message to the gNB-DU. 
Step2:The gNB-DU allocates gNB-DU F1AP UE ID for the UE and includes the RRC message in a non-UE associated F1-AP INITIAL UL RRC MESSAGE TRANSFER message and transfer to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include C-RNTI and also a DU to CU container which contains DU-Config message with L1/L2 configuration of SRB1.

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

Step5: UE sends RRC CONNECTION SETUP COMPLETE message to the gNB-DU. 
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 includes SECURITY MODE COMMAND in F1AP message DL RRC MESSAGE TRANSFER and transfer to the gNB-DU. 
Step10: The gNB-DU sends SECURITY MODE COMMAND message to UE.

Step11: UE responds with SECURITY MODE COMPLETE message. 
Step12: The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and sends to gNB-CU.
Step13: the gNB-CU sends UE CONTEXT SETUP REQUEST message to establish overall initial UE context in the gNB-DU, e.g., SRB2 and DRBs with QoS profiles. 
Step14: The gNB-DU sends UE CONTEXT SETUP RESPONSE message to gNB-CU with L1/L2 configuration of SRB2 and DRBs.

NOTE: SECURITY MODE COMMAND/ SECURITY MODE COMPLETE message may be piggyback over step 13 UE context setup request/response. Then step 12 and 13 can be omitted. 
Step15:The gNB-CU generates RRC CONNECTION RECONFIGURATION message and encapsulates it in F1-AP DL RRC MESSAGE TRANSFER message 
Step16: The gNB-DU sends RRC CONNECTION RECONFIGURATION message to UE.

Step17: UE sends RRC CONNECTION RECONFIGURATION COMPLETE message to the gNB-DU. 
Step18:The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and send to gNB-CU.
Step19: The gNB-CU sends Initial UE Context Setup Response message to the AMF.
Proposal 2
It is proposed RAN3 agree the figure and procedures in section 2.2 for UE initial access procedures. 
3   Conclusion
Based on the discussion we have the following observations and proposals:
Proposal 1
Alt1 is preferred for UE initial access procedure for Attach and idle to connected case. 
Proposal 2
It is proposed RAN3 agree the figure and procedures in section 2.2 for UE initial access procedures. 
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----------------Start the change of the Text--------------

8.1
UE Initial Access 
Editor Note: This subclause shows overall procedures for initial access from the UE.


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-DU. 
Step 2:The gNB-DU allocates gNB-DU F1AP UE ID for the UE and includes the RRC message in a non-UE associated F1-AP INITIAL UL RRC MESSAGE TRANSFER message and transfer to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include C-RNTI and a DU to CU container which contains DU-Config message with L1/L2 configuration of SRB1.
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. 



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

Step5: UE sends RRC CONNECTION SETUP COMPLETE message to the gNB-DU. 
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 includes SECURITY MODE COMMAND in F1AP message DL RRC MESSAGE TRANSFER and transfer to the gNB-DU. 


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

Step11: UE responds with SECURITY MODE COMPLETE message. 

Step12: The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and sends to gNB-CU.
Step13: the gNB-CU sends UE CONTEXT SETUP REQUEST message to establish overall initial UE context in the gNB-DU, e.g., SRB2 and DRBs with QoS profiles. 

Step14: The gNB-DU sends UE CONTEXT SETUP RESPONSE message to gNB-CU with L1/L2 configuration of SRB2 and DRBs.

NOTE: SECURITY MODE COMMAND/ SECURITY MODE COMPLETE message may be piggyback over step 13 UE context setup request/response. Then step 12 and 13 can be omitted. 




Step15:The gNB-CU generates RRC CONNECTION RECONFIGURATION message and encapsulates it in F1-AP DL RRC MESSAGE TRANSFER message 
Step 16: The gNB-DU sends RRC CONNECTION RECONFIGURATION message to UE.

Step 17: UE sends RRC CONNECTION RECONFIGURATION COMPLETE message to the gNB-DU. 
Step 18:The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and send to gNB-CU.
Step19: The gNB-CU sends Initial UE Context Setup Response message to the AMF.


-----------------End of the change of the Text-----------
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