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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 reestablishment procedure. In this contribution, we will address this issue to determine the reestablishment procedure under CU-DU split. 
2 Discussion 
In LTE, the RRC reestablishment procedure is mainly used for reconfigure SRB1 and to resume data transfer only for this RB, and to re-activate AS security without changing algorithms. The outcome of reestablishment procedure depends on whether gNB has the UE context or not. With CU-DU split, both gNB-CU and gNB-DU should have UE context. Since gNB-CU controls gNB-DU, the gNB-CU shall have clear knowledge on whether gNB-DU has the UE context or not. In other words, after receiving RRCConnectionRestablishmentRequest message, the gNB-CU can deduce if it has the UE context. If gNB-CU has the UE context, it can provide information to gNB-DU to retrieve UE context if the gNB-DU has the UE context as well, or it can start the UE context setup procedure if the gNB-DU does not have UE context. 
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 with Alt.3 for reestablishment procedure. The success and failure cases for reestablishment are given in Fig. 1 for Alt.1 and Alt. 3, respectively:

· Success case 1: both gNB-CU and gNB-DU have the UE context 

· Success case 2: only gNB-CU has the UE context

· Failure case 1: both gNB-CU and gNB-DU do not have the UE context. 
· Failure case 2: gNB-CU has UE context and gNB-DU can have or not have UE context; in the UE context, at least one non-GBR DRB needs to be configured, but the gNB-DU cannot accept even one non-GBR DRB. 
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Fig. 1 RRC Connection reestablishment via Alt.1 and Alt.3
The Pros. and Cons. of Alt.1 and Alt.3 are given in the following table. 

	
	Alt.1 
	Alt. 3

	Pros.
	· Reduce the reestablishment latency for some of successful cases and failure cases [Note 1]
	· Do not need optionally include DU Resource Configuration and Rejection Indication in Initial UL RRC Message. 

	Cons.
	· Need optionally include DU Resource Configuration and Rejection Indication in Initial UL RRC Message.
· Need some enhancements 
	· Large latency for some of successful cases and failure cases 
· In some cases, trigger UE context setup procedure when the UE logical F1 connection is still valid. [Note2]

	Enhancements
	· When the gNB-CU determines that the UE context is only stored in gNB-CU, it has to trigger the UE context setup procedure to set up UE context at gNB-DU side. 
	

	[Note 1]: For successful case 1, Alt.1 has shorter latency than Alt. 3.  For failure case 2, Alt. 1 has shorter latency than Alt. 3.
 [Note2]: For successful case 1, the logical F1 connection of this UE is not released. Thus, using UE context setup procedure is logically incorrect.  


In our understanding, the latency of reestablishment is important since the large latency may cause that the UE enters into IDLE status. Moreover, in Alt. 3, it is logically incorrect to trigger the UE context setup procedure when the UE’s logical F1 connection exists. Although the optional information is included in Initial UL RRC Message, it is not a big burden considering the performance of F1 interface. On the other hand, as [2] [3], such optional information can facilitate the procedures of initial access and RRC connection resume. Thus, we propose
Proposal 1: Alt. 1 can be applied to RRC Connection reestablishment procedure with the following enhancement:

· When the gNB-CU determines that the UE context is only stored in gNB-CU, it has to trigger the UE context setup procedure to set up UE context at gNB-DU side.

To support the UE context retrieve at gNB-DU, the gNB-CU should provide some information. After receiving RRCConnectionReestablishmentRequest message, the gNB-CU can find the UE context. Then, it can derive the gNB-CU UE F1AP ID and gNB-DU UE F1AP ID when the UE connected to it previously.  Thus, the gNB-CU can provide such information to gNB-DU, called old gNB-CU UE F1AP ID and old gNB-DU UE F1AP ID. 

Proposal 2: to help gNB-DU retrieving UE context, the gNB-CU can include old gNB-CU UE F1AP ID and old gNB-CU UE F1AP ID in DL RRC Message Transfer message.  
3 Conclusions
In this contribution, we discuss the RRC reestablishment procedure based on Alt.1 and Alt.3 for initial access, and we propose:
Proposal 1: Alt. 1 can be applied to RRC Connection reestablishment procedure with the following enhancement:

· When the gNB-CU determines that the UE context is only stored in gNB-CU, it has to trigger the UE context setup procedure to set up UE context at gNB-DU side.

Proposal 2: to help gNB-DU retrieving UE context, the gNB-CU can include old gNB-CU UE F1AP ID and old gNB-CU UE F1AP ID in DL RRC Message Transfer message.  
To have a whole picture about reestablishment procedure, the stage 2 TP is given below, and the stage 3 TP is given in [4].
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Text Proposal for TS38.401 
---------------------------- Start of TP ---------------------------
8.X
UE RRC connection reestablishment procedure 
Editor Note: This subclause shows overall procedures for RRC connection reestablishment from the UE.

Editor Note: The name of this subclaues is FFS. 
The signalling flow for RRC Connection reestablishment is shown in Figure, 8.x-1.
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Figure 8.x-1 UE RRC Connection Reestablishment procedure

Step 1: UE sends RRCConnectionReestablishmentRequest 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 1 (both gNB-CU and gNB-DU store the UE context):

Step 3a: the gNB-CU allocates gNB-CU UE F1AP ID for the UE and generates RRCConnectionReestablishment message towards UE. The RRC message is encapsulated in DL RRC MESSAGE TRANSFER message. Besides, the information for retrieving UE context in gNB-DU can be included, e.g., old gNB-CU UE F1AP ID, old gNB-DU UE F1AP ID. 

Step 4a: The gNB-DU retrieves the UE context according to the information in Step3a, and then it sends RRCConnectionReestablishment message to UE.

Step 5a: UE sends RRCConnectionReestablishmentComplete message to the gNB-DU. 
Step 6a: The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and send to gNB-CU.
Successful Case 2 (only gNB-CU stores the UE context)
Step 3b: the gNB-CU sends the UE CONTEXT SETUP REQUEST message, including information on DRB(s) in the UE context.
Step 4b: the gNB-DU responses the UE CONTEXT SETUP RESPONSE message.
Step 5b: the gNB-CU sends DL RRC MESSAGE TRANSFER message to gNB-DU by including RRCConnectionReestablishment message.  
Step 6b: the gNB-DU sends RRCConnectionReestablishment message to the UE. 
Step 7b: UE sends RRCConnectionReestablishmentComplete message to the gNB-DU. 
Step 8b: 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 does not store UE context, it sends DL RRC MESSAGE TRANSFER to gNB-DU by including RRCConnectionReestablishmentReject message. 

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