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1 Introduction

In RAN3#97bis, the overall initial access procedure was further discussed, and three alternatives were provided in [1]. In this contribution, we will address this issue to select one alternative from the perspective of success case and failure case of initial access. 
2 Discussion 
For the successful case, the call-flows of the three alternatives are given in Fig. 1, respectively. 
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Fig. 1 Initial access procedures (3 Alternatives)

From the figure, it can be seen that compared to Alt.1&2, Alt.3 has to wait two more F1AP messages (i.e., Step 4&5) before transmitting RRCConnectionSetup to UE. However, to make a fair comparison among them, the following aspects should be considered first:
· Aspect 1: technical feasibility of Alt.1&2

The basic difference between Alt.1&2 and Alt.3 is the location of DU resource allocation. For Alt.1&2, such allocation is performed after receiving Msg3; while for Alt.3, it is carried out after receiving UE Context Setup Request. From the viewpoint of gNB-DU, Alt.3 doesn’t provide any additional information in UE Context Setup Request message to facilitate DU resource allocation. Thus, there is no technical issue to allow gNB-DU performing resource allocation in advance. 

· Aspect 2: the importance of the latency of initial access

In TR38.913, the description of control plane latency is given as follows:

	Control plane latency refers to the time to move from a battery efficient state (e.g., IDLE) to start of continuous data transfer (e.g., ACTIVE).
The target for control plane latency should be 10ms.


Thus, the latency reduction of initial access is the target of NR design regardless of gNB structure. We understand that CU-DU split structure can anyway increase the control plane latency. However, in Alt.3, the latency introduced by two additional F1AP messages, e.g., 20ms or more, is a big delay considering the NR target. Moreover, the initial access may be triggered for some emergent and important cases, e.g., emergency call, high priority access, etc. Thus, latency reduction for the initial access is still an important target even if CU-DU split is used at gNB side.  
· Aspect 3: Cons. of Alt.1&2

The Cons. of Alt.1&2 is that the Initial UL RRC Message should always include DU Resource Configuration (e.g., radioResourceConfigDedicated in LTE) since the gNB-DU cannot differentiate the content of Msg3 (e.g., RRCConnectionRequest, or RRCConnectionResumeRequest, or RRCConnectionReestablishmentRequest). Indeed, the load of such F1AP message is increased for some extend. However, considering the performance of F1 interface, such extra load is not a big burden. On the other hand, according to our analysis in [3][4], such information is useful regardless of the content of Msg3 since it can be used by gNB-CU to generate RRC message in Msg4. Thus, the Cons. of Alt.1&2 is not a big issue compared to the latency increase of Alt.3. 
Observation1: from the perspective of successful initial access, Alt.1&2 is better than Alt.3 since the former can reduce the initial access latency.
· Aspect 4: Processing of failure cases  
The outcome of the initial access is related to the establishment cause and the resource status of both gNB-CU and gNB-DU. The establishment cause determines the action when the congestion occurs at gNB side, e.g., [2] 
· Emergency: emergency calls may not be rejected in case of congestion
· highPriorityAccess: high priority access may not be rejected in case of congestion

· mt-Access: under congestion, it may be desirable to not allow access if the subsequent data bearer will certainly fail

· mo-Signaling: Signaling, such as TAU, requires little resources and could be supported even under congestion.

· mo-Data: under congestion, it may be desirable to not allow access if the subsequent data bearer will certainly fail

With the cause information, the initial access can be successful even under congestion condition. Thus, based on the admission control at both gNB-CU and gNB-DU side, the potential failure cases include:
· Failure case 1: Heavily congestion at either gNB-CU or gNB-DU or both, so the initial access cannot be accepted regardless of the establishment cause
· Failure case 2: Congestion at either gNB-CU or gNB-DU or both: the initial access needing set up at least one non-GBR DRB cannot be accepted, but the initial access with some causes (e.g., emergency, highPriorityAccess, mo-Signaling) can be accepted.
Therefore, the three alternatives should be compared to see whether the above two failure cases can be covered or not. 
For Alt.1&2, since Msg3 is transparent to gNB-DU, gNB-DU cannot know the establishment cause. However, the gNB-DU can perform the admission control considering each potential establishment cause, and the admission results can be indicated to gNB-CU via initial UL RRC Message, e.g., 
· Do not include DU Resource Configuration (e.g., radioResourceConfigDedicated in LTE) in initial UL RRC Message: this case indicates Failure Case 1, i.e., gNB-DU cannot accept any access regardless of establishment causes

· Include DU Resource Configuration (e.g., radioResourceConfigDedicated in LTE) and the reject indication in initial UL RRC Message: this case indicates Failure Case 2, i.e., the initial access needing set up at least one non-GBR DRB cannot be accepted, but the initial access with some causes (e.g., emergency, highPriorityAccess, mo-Signaling) can be accepted; 

· Include DU Resource Configuration (e.g., radioResourceConfigDedicated in LTE) in initial UL RRC Message: this case indicates that gNB-DU can accept initial access regardless of establishment causes
Based on the above analysis, the failure cases (i.e., Failure Case 1 and Failure Case 2) for initial access via Alt.1&2 are shown in Fig. 2&3, respectively. 
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Fig. 2 Failure Case 1 via Alt.1&2
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Fig. 3 Failure Case 2 via Alt.1&2 

For Alt.3, the two failure cases can be covered by including establishment cause in UE Context Setup Request message, as shown in Fig. 4. 
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Fig. 4 Failure cases via Alt.1

For Alt.1&2, the failure cases can be covered by optionally including DU Resource Configuration (e.g., radioResourceConfigDedicated in LTE) and a reject indication. While Alt. 3 can cover the failure case by including the establishment cause received in RRCConnectionRequest message. Compared to Alt. 3, Alt.1&2 can reduce the latency to reject the initial access. 
Observation 2: from the perspective of failure cases in initial access procedure, both Alt.1&2 and Alt. 3 can cover them with some enhancements, and Alt.1&2 can reduce the latency of rejecting the initial access. 
· Aspect 5: Alt.1 vs. Alt. 2
For successful case, Alt. 1 and Alt. 2 are completely the same. For the Failure Cases, Alt. 2 requires an additional F1AP message (i.e., UE Context Setup Failure) compared to Alt. 1. In addition, Alt.2 mixes the RRC message transfer with UE context setup procedure. Thus, Alt. 1 is relatively better than Alt. 2. 

Observation 3: Alt. 1 is relatively better than Alt. 2. 

In summary, the comparison between Alt. 1&2 and Alt. 3 is shown in the following table. 

	
	Alt.1
	Alt.2
	Alt.3

	Pros.
	· Reduce initial access latency, especially for some emergency and high priority access 

· Reduce latency of rejecting initial access 
	Same as Alt. 1
	· Separate RRC message transfer and UE context setup 

	Cons.
	· The DU Resource Configuration is always included in Initial UL RRC Message (except Failure Case 1)
	· The DU Resource Configuration is always included in Initial UL RRC Message (except Failure Case 1)

· One additional F1AP message for failure case

· Mix RRC message transfer and UE context setup
	· Delay initial access procedure (especially for some emergency and high priority access)
· Delay the rejection of initial access

	Potential enhancements
	· Optional add reject indication in Initial UL RRC Message
	Same as Alt. 1
	· Add establishment cause in UE context Setup Request message


With the above table, since the latency of initial access is quite important for NR design regardless of gNB structure, we propose 
Proposal 1: for initial access, Alt. 1 can be selected. 

Proposal 2: to deal with the failure case in initial access, in Alt. 1, the DU Resource Configuration and a rejection indication can be optionally included in Initial UL RRC message with following ways:

· Include DU Resource Configuration: indicate that the gNB-DU can accept at least one non-GBR DRB

· Include DU Resource Configuration and the rejection indication: indicate that the gNB-DU cannot accept even one non-GBR DRB, but can accept some establishment causes, e.g., emergency, highPriorityAccess, mo-Signaling

· Do not include DU Resource Configuration and the rejection indication: indicate that the gNB-DU cannot accept such access regardless of establishment cause.

In addition, the discussions in RAN3#97bis raised some concerns that Alt.1 cannot cover RRC connection resume case and RRC connection reestablishment case. In our understanding, the main feature of Alt.1 is to add DU Resource Configuration and the rejection indication in Initial UL RRC message. For resume case, according to our contribution [3], such feature can help gNB-DU to allocate resource for SRB1 and configure L1/L2 parameters, and thereby help gNB-CU generating RRCConnectionResume message. Moreover, the rejection indication may help gNB-CU to skip the UE context retrieve procedure. For some cases (e.g., needing further resource allocation in gNB-DU for DRB), the Alt.1 can be enhanced by using UE context setup procedure to further allocate DU resource for the resumed DRBs.  For reestablishment procedure, as per [4], Alt.1 can reduce the latency of reestablishment and it is logically correct by using DL RRC Message Transfer to convey RRCConnectionReestablishment message when the UE logical F1 connection still exists. Thus, regardless of content in Msg3, optionally adding DU Resource Configuration and the rejection indication in Initial UL RRC message can be supported. Then, according to the content in Msg3, gNB-CU can determine to use DL RRC Message transfer to convey RRCConnectionSetup or RRCConnectionReestablishment message or use UE Context Setup Request to further request resource allocation in gNB-DU. 
3 Conclusions
In this contribution, we discuss the UE initial access procedure in both successful and failure cases, and we have the following observations:
Observation1: from the perspective of successful initial access, Alt.1&2 is better than Alt.3 since the former can reduce the initial access latency.

Observation 2: from the perspective of failure cases in initial access procedure, both Alt.1&2 and Alt. 3 can cover them with some enhancements, and Alt.1&2 can reduce the latency of rejecting the initial access.

Observation 3: Alt. 1 is relatively better than Alt. 2.

With the above observations, we propose:

Proposal 1: for initial access, Alt. 1 can be selected. 

Proposal 2: to deal with the failure case in initial access, in Alt. 1, the DU Resource Configuration and a rejection indication can be optionally included in Initial UL RRC message with following ways:

· Include DU Resource Configuration: indicate that the gNB-DU can accept at least one non-GBR DRB

· Include DU Resource Configuration and the rejection indication: indicate that the gNB-DU cannot accept even one non-GBR DRB, but can accept some establishment causes, e.g., emergency, highPriorityAccess, mo-Signaling

· Do not include DU Resource Configuration and the rejection indication: indicate that the gNB-DU cannot accept such access regardless of establishment cause.
The corresponding stage 2 TP is provided below, and the stage 3 TP is given in [5]. 
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Text Proposal for TS38.401 
---------------------------- Start of TP ---------------------------
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 RRCConnectionRequest message to the gNB-DU. 
Step 2:The gNB-DU 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 optionally include the configuration of DU resource allocation, i.e., DUResourceConfiguration, and the rejection indication.

Step3: The gNB-CU allocates UE F1AP ID for the UE and generates RRCConnectionSetup message towards UE. The RRC message is encapsulated in F1AP DL RRC MESSAGE TRANSFER message. 



Step4: The gNB-DU sends RRCConnectionSetup message to UE.

Step5: UE sends RRCConnectionSetupComplete 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 sends UE CONTEXT SETUP REQUEST message to establish overall initial UE context in the gNB-DU. In this message, it may also encapsulate RRCSecurityModeCommand message.



Step10: The gNB-DU sends RRCSecurityModeCommand message to UE.

Step11:The gNB-DU sends UE CONTEXT SETUP RESPONSE message to gNB-CU.

Step 12:UE responds with RRCSecurityModeCommandComplete 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 RRCConnectionReconfiguration message and encapsulates it in F1-AP DL RRC MESSAGE TRANSFER message 
Step 15: The gNB-DU sends RRCConnectionReconfiguration message to UE.

Step 16: UE sends RRCConnectionReconfigurationComplete 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.


---------------------------- End of TP ---------------------------
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