3GPP TSG RAN WG3 Meeting  #97bis 
R3-173671
Prague, Czech Republic, 9-13 October 2017
Agenda item:
10.10.2.5
Source: 
ZTE, China Unicom, China Telecom
Title: 
Discussion on F1-U flow control for UM RLC

Document for:
Discussion and Approval
Introduction

As to the CU-DU interface, the F1-U (User Plane) functions and the F1-C (Control Plane) functions need to be finalized during normative phase. In this paper, we discuss the F1-U flow control functions for UM RLC, which may also be applied to Xn/X2 interface.

Discussion
The UM RLC is optimized for delay-sensitive user traffic such as VoIP or audio/video streaming. The UM RLC is used only for user plane traffic. In CU-DU high layer split architecture, the whole RLC layer locates in gNB-DU, and the DL flow control mechanisms should be used between gNB-CU and gNB-DU due to gNB-CU can not exactly know the gNB-DU's scheduling capability and gNB-DU's transmission buffer status.

Obviously, the purpose of the F1 DL flow control is allowing the gNB-CU to control the downlink user data flow via the gNB-DU based on the flow control status from gNB-DU no matter what RLC mode is used for the bearer.

Proposal1: DL flow control over F1-U should support both AM RLC and UM RLC bearer. 

Consideration on LTE DC, the similar DL flow control is used between SeNB and MeNB, In LTE, only the RLC AM is used for DC split bearer. In RAN2#97 meeting, the RLC UM was adopted for Split bearer, therefore in the case of DC or tight-interworking and the CU-DU split architecture, DL flow control should be applied for both UM RLC and AM RLC.  In LTE DC, the SeNB shall report flow control information via DL DATA DELIVERY STATUS frame to MeNB, the similar DL DATA DELIVERY STATUS frame format can be reused for F1 and Xn (or X2) for both UM RLC and AM RLC.

Proposal2: The DL DATA DELIVERY STATUS frame format can be used for both UM RLC and AM RLC over F1-U, while it also can be applied to Xn-U and X2-U.

In LTE DC, the SeNB shall report the following flow control information via DL DATA DELIVERY STATUS frame to MeNB only for AM split bearer:
a)
the highest PDCP PDU sequence number successfully delivered in sequence to the UE among those PDCP PDUs received from the MeNB;

b)
the desired buffer size in bytes for the concerned E-RAB;

c)
the minimum desired buffer size in bytes for the UE;

d)
the X2-U packets that were declared as being "lost" by the SeNB and have not yet been reported to the MeNB within the DL DATA DELIVERY STATUS frame.

Now, the DL flow control over F1-U should support  both AM RLC and UM RLC and the transmission result of the RLC PDUs is not acknowledged for UM RLC, so the gNB-DU is only able to provide the highest PDCP PDU sequence number delivered to the UE (without ACK from UE) for UM RLC. The below modified flow control information via DL DATA DELIVERY STATUS frame can be applied for F1-U flow control:

a)
either the highest PDCP PDU sequence number successfully delivered in sequence to the UE among those PDCP PDUs received from the gNB-CU for AM RLC;
      or the highest PDCP PDU sequence number delivered in sequence  to the UE among those PDCP PDUs received from the gNB-CU for UM RLC;
b)
the desired buffer size in bytes for the concerned E-RAB;

c)
the minimum desired buffer size in bytes for the UE;

d)
the F1-U packets that were declared as being "lost" by the gNB-DU and have not yet been reported to the gNB-CU within the DL DATA DELIVERY STATUS frame.

Proposal3:  RAN3 is kindly asked to adopt the above flow control information in DL DATA DELIVERY SATAUS frame over F1-U. The corresponding stage3 CR for TS38.475 is shown in Annex.

Conclusion
Proposal1: DL flow control over F1-U should support both AM RLC and UM RLC bearer.

Proposal2: The DL DATA DELIVERY STATUS frame format can be used for both UM RLC and AM RLC over F1-U, while it also can be applied to Xn-U and X2-U.

Proposal3:  RAN3 is kindly asked to adopt the above flow control information in DL DATA DELIVERY SATAUS frame over F1-U. The corresponding stage3 CR for TS38.475 is shown in Annex.

Annex: Text Proposal to TS 38.475
Beginning of Text Proposal to TS 38.475

5.4.2
Downlink Data Delivery Status

5.4.2.1
Successful operation

The purpose of the Downlink Data Delivery Status procedure is to provide feedback from the gNB-DU to the gNB-CU to allow the gNB-CU to control the downlink user data flow via the gNB-DU for the respective data radio bearer. The gNB-DU may also transfer uplink user data for the concerned data radio bearer to the gNB-CU together with a DL DATA DELIVERY STATUS frame within the same GTP-U PDU.
When the gNB-DU decides to trigger the Feedback for Downlink Data Delivery procedure it shall report:

a)
either the highest PDCP PDU sequence number successfully delivered in sequence to the UE among those PDCP PDUs received from the gNB-CU for AM RLC;
      or the highest PDCP PDU sequence number delivered in sequence to the UE among those PDCP PDUs received from the gNB-CU for UM RLC;
d)
the desired buffer size in bytes for the concerned data radio bearer;

c)
the minimum desired buffer size in bytes for the UE;

d)
the F1-U packets that were declared as being "lost" by the gNB-DU and have not yet been reported to the gNB-CU within the DL DATA DELIVERY STATUS frame.

NOTE:
If an NG-RAN deployment has decided not to use the Transfer of Downlink User Data procedure, d) above is not applicable.
Editor’s note: whether enhancement is needed is FFS.

-------------------------------------------------------------8<------------------------------------------------------------------------

5.5.3.6
Highest successfully delivered PDCP Sequence Number

Description: This parameter indicates feedback about the successfully in-sequence delivery status of PDCP PDUs at the gNB-DU towards the UE for AM RLC, or indicates feedback about PDCP PDUs at gNB-DU delivered towards the UE for UM RLC when the length of the PDCP SN is 18 bits (FFS).
Value range: {0..218-1}.

Field length: 3 octets.

End of Text Proposal to TS 38.475
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