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1 Introduction

In RAN3#97bis, three alternatives were provided in [1] for initial access procedure. During the online and offline discussions, some concerns were raised to see if the alternatives can be applied to RRC connection resume procedure. In this contribution, we will address this issue to determine the resume procedure under CU-DU split. 
2 Discussion 
In LTE, the resume procedures include: 1) RRC connection resume successes; 2) RRC connection resume fallback to RRC connection establishment; and 3) RRC connection resume failed (network reject or release), as shown in Fig. 1. 
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Fig. 1 RRC Connection Resume procedure
As per our contribution [2], Alt.1 and Alt.2 are almost same and Alt.1 is relatively better than Alt.2. Thus, we only need compare Alt.1 and Alt.3 for resume procedure. Alt.1 and Alt.3 for initial access are shown in Fig.1. 
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Fig. 2 Alt.1 and Alt.3 for initial access
In summary, Alt. 1 is characterized by:

· the DU Resource Configuration and the Rejection Indication are optionally included in Initial UL RRC Message to facilitate the generation of RRCConnectionSetup message, and indicate the admission control result of gNB-DU. Such feature can reduce the latency of initial access in both success and failure cases. 
· the further interaction between gNB-CU and gNB-DU is not needed after receiving Initial UL RRC Message, and DL RRC Message Transfer is used to convey RRCConnectionSetup message or RRCConnectionReject message. 
Alt. 3 is characterized by:

· the further interaction between gNB-CU and gNB-DU is always needed after receiving Initial UL RRC Message, and the establishment cause value is included in UE Context Setup Request message to help the admission control at gNB-DU side. Thus, the outcome of initial access, i.e., success or failure, has to be determined after UE context setup procedure. 
Considering CU-DU split structure, the first procedure in Fig. 1 may require to resume the DRB(s) in the stored UE context. Thus, after retrieving UE context, gNB-CU has to interact with gNB-DU for DRB configuration. In other words, Alt.1 should cooperate with UE context setup procedure to cover first resume procedure in Fig.1. While for the two other procedures, Alt.1 can be applied directly. On the other hand, since DU resource allocation is included in Initial UL RRC Message, the configuration of SRB1 and L1/L2 parameters can be omitted in UE context setup procedure if any. Therefore, the RRC resume procedures can be implemented with enhanced Alt.1, as shown in Fig. 3, i.e., if gNB-CU decides that further interaction with gNB-DU is needed for DRB configuration, the gNB-CU can start the UE context setup procedure. For Alt.3, since interaction between gNB-CU and gNB-DU is always performed after receiving Initial UL RRC Message, it can be directly applied to resume procedures, as shown in Fig. 3. 
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Fig. 3 Resume procedures via enhanced Alt.1 and Alt.3

According to Fig.3, the Pros. and Cons. of enhanced Alt.1 and Alt.3 are given in the following table.

	
	Enhanced Alt.1 
	Alt. 3

	Pros.
	· flexible implementation of RRC resume procedure [Note 1] 

· Reduce the resume latency for the successful resume fallback case [Note 2]
· May skip the UE context retrieve procedure [Note3]
· Reduce the latency of failure case
	· Unified procedure for all resume procedures

	Cons.
	· Non-unified procedure for three resume procedures
	· Large latency for the successful resume fallback case
· UE context retrieve procedure is always needed [Note4]
· Large latency for failure case

	[Note 1]: the gNB-CU can determine the implementation of the interaction with gNB-DU after receiving Initial UL RRC Message based on the retrieved UE context. If the resource allocation of DRB is not needed at gNB-DU, the UE context setup procedure can be skipped. 

[Note 2]: for successful resume fallback case, the DRB is not resumed so that the initial access procedure can be used
[Note3]: with optionally including DU Resource Configuration and the Rejection Indication in Initial UL RRC Message, the gNB-CU can know the admission control result of gNB-DU, i.e., cannot accept the access regardless of the cause, cannot establish even one non-GRB bearer but can accept some emergency cases. Thus, if such cases occur, gNB-CU can skip UE context retrieve procedure. 
[Note4]: the admission control of gNB-DU has to be performed via UE context setup procedure.


As per TR38.913, the control plane latency, i.e., the time to move from a battery efficient state (e.g., IDLE) to start of continuous data transfer (e.g. ACTIVE), is targeting to 10ms. Thus, reducing resume latency is still an important target for NR. Moreover, with enhanced Alt.1, the UE context retrieve procedure may be skipped. Thus, we propose:
Proposal: the Alt. 1 can be applied for RRC resume procedures with the following enhancement:

· Based on the retrieved UE context, if some DRB(s) need to be resumed, the gNB-CU uses UE context setup procedure to further interact with gNB-DU for DRB resource allocation; otherwise, DL RRC Message Transfer is used to convey RRC message.   

3 Conclusions
In this contribution, we discuss the RRC resume procedures based on Alt.1 and Alt.3 for initial access, and we propose:
Proposal: the Alt. 1 can be applied for RRC resume procedures with the following enhancement:

· Based on the retrieved UE context, if some DRB(s) need to be resumed, the gNB-CU uses UE context setup procedure to further interact with gNB-DU for DRB resource allocation; otherwise, DL RRC Message Transfer is used to convey RRC message.   

To have a whole picture about resume procedure, the stage 2 TP is given below. 
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Text Proposal for TS38.401 
---------------------------- Start of TP ---------------------------
8.X
UE RRC Connection Resume procedure 
Editor Note: This subclause shows overall procedures for RRC connection resume from the UE.

Editor Note: The name of this subclaues is FFS. 
The signalling flow for RRC Connection resume, including successful case, successful fallback case and failure case, is shown in Figure, 8.x-1. 
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Figure 8.x-1 UE RRC Connection Resume procedure

Step1: UE sends RRCConnectionResume 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 DU Resource Configuration, and the Rejection Indication.
Successful Case:

Step3a: if the gNB-CU successfully retrieves UE context and decides to resume DRB(s), the gNB-CU allocates gNB-CU UE F1AP IE for the UE, and sends UE CONTEXT SETUP REQUEST message to gNB-DU. 
Step4a: The gNB-DU sends UE CONTEXT SETUP RESPONSE message to gNB-CU, including the DU Resource Configuration.

Step5a: The gNB-CU sends DL RRC MESSAGE TRANSFER to gNB-DU by including RRCConnectionResume Message. 
Step6a: The gNB-DU sends RRCConnectionResume Message to UE.
Step 7: The UE sends RRCConnectionResumeComplete message to gNB-DU.

Step 8: The gNB-DU sends UL RRC MESSAGE TRANSFER to gNB-CU by including RRCConnectionResumeComplete message.  
Successful fallback case:

Step 3b: if the gNB-CU fails to retrieve UE context and decides to accept the access request, the gNB-CU allocates gNB-CU UE F1AP ID for the UE and generates RRCConnectionSetup message towards UE. The RRC message is encapsulated in DL RRC MESSAGE TRANSFER message.
Step4b: The gNB-DU sends RRCConnectionSetup message to UE.

Step5b: UE sends RRCConnectionSetupComplete message to the gNB-DU. 
Step6b: The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and send to gNB-CU.
Failure case:

Step 3c: if the gNB-CU decides to release or reject the resume request, or the gNB-DU indicates that the resume request is rejected by gNB-DU, the gNB-CU sends DL RRC MESSAGE TRANSFER to gNB-DU by including RRCConnectionReject message. The gNB-CU may skip the context retrieve procedure if gNB-DU indicates its rejection. 

Step 4c: the gNB-DU sends RRCConnectionReject message to UE. 
---------------------------- End of TP ---------------------------
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