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Introduction

As to the CU-DU interface, the F1-U (User Plane) functions and the F1-C (Control Plane) functions need to be discussed during normative phase. In this paper, we discuss the F1 paging signalling procedure over F1-C interface.  The corresponding CRs for stage 2 stage 3 are also provided. 

Discussion
2.1 F1 Paging

2.1.1 F1 paging procedure

From TS 38.804 [4]

--------------------------------------------------------------------------------------------------------------------------------------------

The UE in RRC_IDLE and RRC_INACTIVE states may use Discontinuous Reception (DRX) in order to reduce power consumption. While in RRC_IDLE the UE monitors CN-initiated paging, in RRC_INACTIVE the UE is reachable via RAN-initiated paging and CN-initiated paging. RAN and CN paging occasions overlap and same paging mechanism is used. 

-------------------------------------------------------------------------------------------------------------------------------------------

The purpose of the F1-C paging procedure is to enable the gNB-CU to request paging  one or more UEs in the gNB-DU. In CU-DU split architecture, the gNB-CU initiates a paging message to the gNB-DU, and the gNB-CU is responsible for calculating paging transmitting time which are presented by PF(Paging Frame) and PO(Paging Occasion) in the gNB-DU. The gNB-CU should package one or more UEs' paging records with same PF and PO into one F1-AP paging message.  The gNB-CU also needs to inform paging transmitting schemes (e.g. paging repetitions etc) to the gNB-DU. The paging transmitting time and transmitting schemes can be regarded as "Paging assistance information" IE in paging message. The gNB-DU is responsible for transmitting the paging information according to "Paging assistance information" IE.
The signalling flow is shown as below:
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Figure1: F1 paging procedure
Below is a more detailed description:
The gNB-CU initiates F1-AP PAGING message including "paging assistance information" IE. The gNB-CU calculates PF (Paging Frame) and PO (Paging Occasion) and sets PF, PO into "paging assistance information" IE. The gNB-CU also informs the paging transmitting schemes configuration (e.g. paging repetitions etc)  to gNB-DU in "paging assistance information" IE. The gNB-CU should package one or more UEs' paging records with same PF and PO into one paging message.
The gNB-CU sends the PAGING message to the gNB-DU. The PAGING messages may be sent to some or all gNB-DUs in a tracking cell list (which depends on the paging optimization in gNB-CU).
Upon reception of PAGING message, the gNB-DU uses PO, PF as transmitting time and organize the paging over air interface based on paging schemes configuration (e.g. paging Repetitions）corresponding to "paging assistance information" in PAGING message.
gNB-DU transmits the paging information over air interface.
Note: gNB-CU should initiate CU-DU node synchronisation procedure before paging [5]. This synchronisation procedure can be used to find out the timing reference differences between the gNB-CU and gNB-DU due to fronthual delay and processing delay, then gNB-CU can transmit PAGING REQUEST in advance to avoid the paging window expiration in gNB-DU.

2.1.2 Successful operation

The gNB-CU initiates the procedure by sending a PAGING message including the assistance information necessary for the paging.

Upon reception of the PAGING message, the gNB-DU shall check "paging assistance information" IE in the message, and reply with the PAGING ACKNOWLEDEG message if scheduling parameters in  "paging assistance information" IE are right.

The signalling flow is shown as below:
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Figure2: F1 paging successful operation
2.1.3 Unsuccessful operation

The gNB-CU initiates the procedure by sending a PAGING message. 

Upon reception of the PAGING message, the gNB-DU shall check "paging assistance information" IE in the message, and reply with the PAGING FAILURE message if scheduling parameters in  "paging assistance information" IE are not available. (e.g. if paging time information in assistance information is delayed, then "time advanced adjust" IE is included in the PAGING FAILURE message).

Upon reception of the PAGING FAILURE message, gNB-CU can optional retransmit the PAGING message at a proper time with updated paging assistance information in PAGING message. 

The signalling flow is shown as below:
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Figure3: F1 paging unsuccessful operation
2.2 F1-C AP impact

The reliability of CU-DU paging procedure is very important. So CU-DU paging is over F1-C interface.

	Function
	Description
	Procedures and messages

	Paging over F1 procedure
	The purpose of the CU-DU paging procedure is to enable the gNB-CU to request paging  one or more UEs in gNB-DU. 
	CU-DU paging procedure:

PAGING,PAGING ACKNOWLEDGE,PAGING FAILURE



Stage2 CR for  CU-DU paging Function description is proposed to be captured in TS38.401.

Stage2 CR for  CU-DU paging procedure description is proposed to be captured in TS38.470.

Stage3 CR is proposed to be captured in TS38.473.
Proposal1: To approve the corresponding gNB-CU/gNB-DU paging  function stage2 and stage3 CR as in [1][2][3].
Conclusion
The following observations and proposals are provided:

Proposal1: To approve the corresponding gNB-CU/gNB-DU paging  function stage2 and stage3 CR as in [1][2][3].
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