3GPP TSG-RAN3 Meeting #99bis
R3-182136
Sanya, China, Apr.16 – 20 2018
Title: 
pCR to 38.460 on centralized retransmission for CP-UP separation
Source: 
Huawei

Agenda item:
23.3
Document for:
Approval
1   Introduction

In previous RAN3 meeting, it is agreed that the radio link outage/resume indication is transmitted from gNB-DU to gNB-CU over F1 UP protocol in centralized retransmission discussion, in this contribution, we further analyse the impacts on gNB-CP-UP architecture and provide the corresponding Text Proposal.
2   Discussion
In the latest RAN3 meeting, the work assumption for Centralized Retransmission was agreed as:

	WA: Address multi-connectivity scenario with UP solution

The status of radio link outage is decided in the DU
Introduce an explicit radio link outage indication from DU to CU over UP protocol

The condition to signal radio link outage to the CU is up to DU implementation

Multiconnectivity support is not precluded

When receiving radio link outage indication, the CU may decide to retransmit and send traffic over another configured DU

CU decision on which configured DU(s) to use after receiving radio link outage indication is up to CU implementation

CU may decide to keep the link active toward the DU which signaled radio link outage

CU may decide to release the UE context

If the radio link that was in outage comes back in operation, the DU sends a “radio link resumed” indication over UP protocol (conditions to signal this are up to DU implementation)

CU may resume transmission toward the UE served by DU which sent “radio link resumed”


In CP-UP architecture, it is understood that the gNB-CU-UP is connected to the DU through the F1-U interface, then it means that the DDDS PDU which include radio link outage/resume indication can only be sent to gNB-CU-UP. In CU-DU architecture, when receiving radio link outage indication, the CU may decide to retransmit and send traffic over another configured DU, therefore, it is reasonable that gNB-CU-CP should decide on which configured DU(s) to use after receiving radio link outage indication. That is, gNB-CU-UP is needed to provide the radio link outage/resume indication with E1AP message to CU-CP, after receiving the indication, CU-CP responses the gNB-CU-UP with “switches traffic delivery” notification, then gNB-CU-UP stops sending downlink traffic to outage DU.    

Proposal 1
It is proposed that gNB-CU-UP should provide “radio link outage/resume” indication to gNB-CU-CP via E1AP message.

After receiving the indication from gNB-CU-UP, the existing mechanism could work if gNB-CU-CP would like to change the gNB-CU-UP, which is illustrated in the following figure:
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0.
The UE is connected and can transmit/receive data to/from gNB-DU1 and gNB-DU2.

1.
gNB-DU1 realizes that the radio link towards the UE is experiencing outage.

2.
gNB-DU1 sends the "Radio Link Outage" notification message to the gNB-CU-UP over the F1-U interface, as part of the DDDS PDU of the concerned data radio bearer. The message may include the Number of lost F1-U Sequence Number ranges reported corresponding to the PDCP PDUs partially (and/or totally) undelivered in DU1.
2a.gNB-CU-UP sends the E1AP BEARER MODIFICATION REQUIRED message to the gNB-CU-CP which include "Radio Link Outage" notification.
3.
gNB-CU-CP decides to switch data traffic transmission and retransmission of PDCP PDUs that were undelivered in gNB-DU1 via gNB-DU2. The radio leg between DU1 and the UE is not necessarily removed.
3a. gNB-CU-CP responses the gNB-CU-UP with an E1AP BEARER MODIFICATION CONFIRM message, then gNB-CU-UP may stop sending downlink traffic to gNB-DU1.
4.
gNB-CU-UP starts sending traffic (namely new PDUs and potentially retransmitted PDUs) to gNB-DU2.

5.
If gNB-DU1 realizes that the radio link of the concerned data radio bearer is back in normal operation, it may send a "Radio Link Resume" notification message as part of the DDDS PDU over the F1-U interface to inform the gNB-CU-UP that the radio link can be used again for the concerned data radio bearer.
5a. gNB-CU-UP sends the E1AP BEARER MODIFICATION REQUIRED message to the gNB-CU-CP which include "Radio Link resume" notification.
5b. gNB-CU-CP responses the gNB-CU-UP with an E1AP BEARER MODIFICATION CONFIRM message, then gNB-CU-UP may stop sending downlink traffic to gNB-DU1.
6.
gNB-CU-UP may start sending traffic (namely new PDUs and potentially retransmitted PDUs) of the concerned data radio bearer via gNB-DU1 again.

Proposal 2
It is proposed to capture the centralized retransmission procedure in the TS 38.460.
3   Conclusion

In this contribution, we further analysed the impact of radio link outage/resume indication on gNB-CP-UP architecture in the TS38.460, and get the following proposals:
Proposal 1
It is proposed that gNB-CU-UP should provide “radio link outage/resume” indication to gNB-CU-CP via E1AP message.

Proposal 2
It is proposed to capture the centralized retransmission procedure in the TS 38.460.

It is also proposed to capture the text proposal in section 5.
4   Text Proposal to TS 38.460
Start of the first change
5.X
 Centralized retransmission
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0.
The UE is connected and can transmit/receive data to/from gNB-DU1 and gNB-DU2.

1.
gNB-DU1 realizes that the radio link towards the UE is experiencing outage.

2.
gNB-DU1 sends the "Radio Link Outage" notification message to the gNB-CU-UP over the F1-U interface, as part of the DDDS PDU of the concerned data radio bearer. The message may include the Number of lost F1-U Sequence Number ranges reported corresponding to the PDCP PDUs partially (and/or totally) undelivered in DU1.
2a.gNB-CU-UP sends the E1AP BEARER MODIFICATION REQUIRED message to the gNB-CU-CP which include "Radio Link Outage" notification.
3.
gNB-CU-CP decides to switch data traffic transmission and retransmission of PDCP PDUs that were undelivered in gNB-DU1 via gNB-DU2. The radio leg between DU1 and the UE is not necessarily removed.
3a. gNB-CU-CP responses the gNB-CU-UP with an E1AP BEARER MODIFICATION CONFIRM message, then gNB-CU-UP may stop sending downlink traffic to gNB-DU1.

4.
gNB-CU-UP starts sending traffic (namely new PDUs and potentially retransmitted PDUs) to gNB-DU2.

5.
If gNB-DU1 realizes that the radio link of the concerned data radio bearer is back in normal operation, it may send a "Radio Link Resume" notification message as part of the DDDS PDU over the F1-U interface to inform the gNB-CU-UP that the radio link can be used again for the concerned data radio bearer.
5a. gNB-CU-UP sends the E1AP BEARER MODIFICATION REQUIRED message to the gNB-CU-CP which include "Radio Link resume" notification.

5b. gNB-CU-CP responses the gNB-CU-UP with an E1AP BEARER MODIFICATION CONFIRM message, then gNB-CU-UP may stop sending downlink traffic to gNB-DU1.

6.
gNB-CU-UP may start sending traffic (namely new PDUs and potentially retransmitted PDUs) of the concerned data radio bearer via gNB-DU1 again.
End of the next change
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