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1 Introduction

In RAN3#97, the centralized retransmission scheme was discussed for multi-connectivity case and the following agreements are achieved [1]:

	WA: Address multi-connectivity scenario with UP solution.

The status of radio link outage is decided in the DU.


 However, the scenario for centralized retransmission is not clear enough during the online discussion. Thus, in this contribution, we further discuss it in details for multi-connectivity scenario. 
2 Discussion 
The multi-connectivity case for centralized retransmission indicates that the UE is connected to two different gNB-DUs at the same time, as shown in Fig. 1.  
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Fig. 1 Multi-connectivity case

In some cases, the UE is configured with multiple cells over one gNB-DU. If only the radio link of one serving cell encounters the outage, the UE can be continuously served by other cells on the same gNB-DU, rather than being served by another gNB-DU. Thus, for our understanding, the radio link outage indicates that all serving cells on the same gNB-DU are subject to the temporary outage. 

Proposal 1: the radio link outage indicates that the radio links of all serving cells on the same gNB-DU are subject to temporary outage. 

With CU-DU split, the gNB-DU has the measurement results from UE (e.g., CSI report), and also the gNB-DU can do the measurement of uplink signals via, e.g., SRS. Thus, gNB-DU can determine whether the link is good or not. Normally, the measurement at the base station side is not specified. Then, we propose 

Proposal 2: the decision of the radio link outage is up to gNB-DU’s implementation.  

The multi-connectivity in CU-DU split architecture is similar as the dual connectivity. Then, an UE may be configured with MCG bearer served by gNB-DU1, and SCG bearer served by gNB-DU2. In this case, if the radio outage occurs at gNB-DU1, the whole centralized retransmission procedure is shown as Fig. 2.
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Fig. 2 Centralized retransmission of MCG bearer 

In this procedure, 6-step interactions are needed to reconfigure the MCG bearer to the SCG bearer at both gNB-DU2 side and UE side before the retransmission. Obviously, the retransmission is delayed. One possible case is that when such interactions are finished, the radio link of gNB-DU1 is recovered. Thus, to derive the benefit of centralized retransmission, the 6-step interactions should be eliminated.  The only way is to configure all the bearers of UE as the split bearer, so that each bearer can be configured and allocated resource at both gNB-DUs.  In other words, the benefit of centralized retransmission scheme can be only applied to split bearer(s). In Fig. 3, an example centralized retransmission procedure is given:
Step 1: the DL date is transmitted from gNB-CU to both gNB-DU1 and gNB-DU2; 

Step 2: the radio link outage of gNB-DU1 is observed and a notification is sent to gNB-CU; 

Step 3: the gNB-CU transmits the DL data of such UE via gNB-DU2, including the unsuccessfully transmitted data over gNB-DU1. 
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Fig. 3 Centralized retransmission of split bearer

Observation: the centralized retransmission scheme is benefit for the split bearer. 

Before discussing the details of centralized retransmission, we should first confirm the above observation. 

Proposal 3: RAN3 is kindly asked to confirm that the centralized retransmission scheme is benefit for split bearer only. 
After confirming Proposal 2, as the agreed working assumption, the UP solution can be used to indicate the radio link outage. In current F1-U, the DL DATA DELIVERY STATUS (DDDS) includes the following information:
a)
the highest PDCP PDU sequence number successfully delivered in sequence to the UE among those PDCP PDUs received from the gNB-CU;

d)
the desired buffer size in bytes for the concerned 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.

When radio link outage is detected, the gNB-DU can set the minimum desired buffer size for the UE as “0”. After that, the gNB-CU can move the UE’s traffic to another gNB-DU. 

Proposal 4: the current DDDS over F1-U can be used to indicate the radio link outage. 
3 Conclusions
In this contribution, the centralized retransmission scheme is discussed for multi-connectivity case, and we propose
Proposal 1: the radio link outage indicates that the radio links of all serving cells on the same gNB-DU are subject to temporary outage. 
Proposal 2: the decision of the radio link outage is up to gNB-DU’s implementation.
Observation: the centralized retransmission scheme is benefit for the split bearer. 

Proposal 3: RAN3 is kindly asked to confirm that the centralized retransmission scheme is benefit for split bearer only. 

Proposal 4: the current DDDS over F1-U can be used to indicate the radio link outage.
If the above proposals are agreed, the corresponding stage2 TP is provided below. 
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---------------------------- Start of TP ---------------------------
3.1 8.3
Mechanism of centralized retransmission of lost PDUs

Editor’s Note: whether this section could be captured in the same paragraph of mobility procedures is FFS.

This mechanism allows to perform the retransmission of the PDUs that were not delivered by a gNB-DU (gNB-DU1), e.g., because the radio link served by gNB-DU1 is subject to temporary outage, via another gNB-DU (gNB-DU2) with a well-functioning radio link toward the UE. 

The gNB-DU1 shall detect the outage (e.g., based on measurement reports, CQI feedback, UL measurements, HARQ ACK/NACK ratios, RLC status reports). The gNB-DU1 shall send a notification to the gNB-CU about the outage. The determination of radio link outage is up to the implementation. The notification of radio link outage refers to that the radio links of all serving cells on the same gNB-DU are subject to temporary outage. Such notification can be sent by setting the “minimum desired buffer size for the UE” in DL DATA DELIVERY STATUS over F1-U as “0”.



Editor’s Note: whether the notification includes the PDCP PDU SNs corresponding to the RLC SDUs that have been either partially or totally undelivered in DU1 is FFS.

The gNB-CU shall decide on which gNB-DU (e.g. gNB-DU2) with well-functioning radio link to forward traffic to the UE. The gNB-CU may take this decision based on, e.g., previously recorded UE measurement reports. The gNB-CU shall forward to gNB-DU2 the incoming data traffic for the UE as well as PDCP PDUs with SNs potentially indicated by gNB-DU1. The gNB-CU may monitor the radio link served by gNB-DU1. If the radio link served by gNB-DU1 starts functioning, the gNB-CU may decide to start sending again data traffic through gNB-DU1. 
In multi-connectivity case, the centralized retransmission scheme is benefit only for the split bearer. 
Editor’s Note: how this mechanism is applied to single connectivity is FFS.
---------------------------- End of TP  ---------------------------
_1568134009.vsd
UE


gNB-DU1


gNB-DU2


gNB-CU


DL data (MCG bearer: bearer ID=1)


Radio link outage indication


DL data (SCG bearer: bearer ID=2)


DL data (SCG  bearer + unTx data with bearer ID=1)


1. UE context modification req (add new SCG bearer: bearer ID=1)


2. UE context modification resp.


3. DL RRC TRANSFER (RRC Conn. Reconfig.)


4. RRC Conn. Reconfig.


5. RRC Conn. Reconfig. Compl.


6. UL RRC TRANSFER (RRC Conn. Reconfig. Compl.)



_1568135770.vsd
UE


gNB-DU1


gNB-DU2


gNB-CU


1. DL data (MCG part of split bearer)


2. Radio link outage indication


1. DL data (SCG part of split bearer)


3. DL data (SCG part of split bearer + unTx MCG part of split bearer)



_1568132882.vsd
�

gNB-CU


gNB-DU1


gNB-DU2



