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Introduction
At RAN3#98, the detailed procedure for “Centralized Retransmission” scheme in Intra gNB-CU case was further discussed and settled down in the latest baseline TS38.401[1], however, there are still some leftover points worth further discussing, and in this contribution, we shall continue discussing those leftover issues.
Discussion

In the section 8.3.1 of current baseline TS38.401, the call flow for Centralized Retransmission in Intra gNB-CU procedure is as follows:
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It should be noted that the section 8.3.1 for “Centralized Retransmission” is deliberately separated from the section 8.4 “Multi-Connectivity operation”. However, it is also explicitly stated that “The mechanism is shown in Figure 8.3.1-1 and targets the multi-connectivity scenario, where a UE is served by multiple data radio bearers established at least on two gNB-DUs” (note: signalling radio bearer (SRB) is missing here, but should be also valid). 

During “Centralized Retransmission” operation, UE is configured with dual/multiple MAC entities, which corresponds different cell groups in different gNB-DUs. Since UE has limited capability in terms of number of MAC entities/independent RLs for particular 5G release, hence it is questionable whether “Centralized Retransmission” between gNB-DUs can be performed together with EN-DC, which requires that UE has to support at least three MAC entities/independent RLs.  Note: in Release 15, only dual connectivity is assumed.
Proposal 1: To clarify whether “Centralized Retransmission” between gNB-DUs can be supported together with EN-DC, where UE needs to support more than two MAC entities/independent RLs.
Since only single gNB is involved in the “Centralized Retransmission” mode, it is not exactly the same as MR-DC operation as discussed in section 8.4, e.g. with involvement of X2/Xn, but from UE configuration viewpoint, it is quite similar to split bearer as specified in MR-DC, where dual/multiple DRB/SRB lower layer configuration (RLC Bearers) are configured for dual/multiple radio links/cell groups (CG) and all of those configured RLs are kept active over the air.

Observation 1: from UE configuration viewpoint, the configuration for “Centralized Retransmission” between gNB-DUs is quite similar to split bearer case in MR-DC, where dual/multiple DRB/SRB lower layer configuration (RLC Bearers) are configured for dual/multiple radio links/cell groups and all of those configured RLs are kept active over the air.
RAN2 has discussed and aimed to support intra-NR/inter-DU DC between two gNB-DUs. Since it has been agreed that the “Centralized Retransmission” can be operated per DRB/SRB and even PDCP PDU granularity, hence UE should be able to transmit/receive each PDCP PDU over any RL any time, and this is same as switching mode with split bearers in intra-NR/inter-DU DC.

Observation 2: from UE operation viewpoint, the “Centralized Retransmission” is same as switching mode with split bearers in intra-NR/inter-DU DC.
For ordinary split bearer used in MR-DC, the DRB/SRB lower layer configurations across dual radio links/cell groups can be split by terminating node, so the MCG portion and SCG portion for split bearer can be different. For “Centralized Retransmission”, it is worth emphasizing again that the “dual/multiple radio legs” should have the same or similar DRB/SRB lower layer configurations, i.e. providing the same QoS level.
Observation 3: Unlike ordinary split bearer used in MR-DC, for “Centralized Retransmission” between gNB-DUs, the “dual/multiple radio legs” should have the same or similar DRB/SRB lower layer configurations, i.e. providing the same QoS level.

For “Centralized Retransmission” between gNB-DUs, all radio legs/cell groups are in the equal logic level, hence there is no relationship between master and slave as defined in MR-DC. Only when RLF occurs with all radio legs/cell groups simultaneously, UE shall declare real RLF over Uu and stops data transfer, otherwise data transfer can be maintained.

Observation 4: there seems no MCG or SCG role for “Centralized Retransmission” configuration, but all configured CG are in the equal logic level for UE.

Despite of the differences between real intra-NR/inter-DU DC and “Centralized Retransmission” between gNB-DUs, “Centralized Retransmission” has actually shown that the intra-NR/inter-DU DC operation can be supported to some extent in Rel-15, especially in DL.
Proposal 2a: In Release 15, UE can be configured with at least two gNB-DUs, to support “special split bearer type”, i.e. switching mode operation as in intra-NR/inter-DU DC mode.

Proposal 2b: In Release 15, it is FFS whether UE can be configured with at least two gNB-DUs, to support other bearer type operation as generalized in intra-NR/inter-DU DC mode. The exact working model is FFS.

Furthermore, for “Centralized Retransmission” mode, all configured RLs/CGs should be kept active, and none of them can be deactivated, and this is also aligned with MR-DC case.

Proposal 3: In Release 15, for “Centralized Retransmission” mode between gNB-DUs, all configured RLs/CGs should be kept active and cannot be deactivated.
Conclusion
RAN3 is kindly asked to consider following proposals:

Proposal 1: To clarify whether “Centralized Retransmission” between gNB-DUs can be supported together with EN-DC, where UE needs to support more than two MAC entities/independent RLs.
Proposal 2a: In Release 15, UE can be configured with at least two gNB-DUs, to support “special split bearer type”, i.e. switching mode operation as in intra-NR/inter-DU DC mode.

Proposal 2b: In Release 15, it is FFS whether UE can be configured with at least two gNB-DUs, to support other bearer type operation as generalized in intra-NR/inter-DU DC mode. The exact working model is FFS.

Proposal 3: In Release 15, for “Centralized Retransmission” mode between gNB-DUs, all configured RLs/CGs should be kept active and cannot be deactivated.
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8.3
Mechanism of centralized retransmission of lost PDUs

8.3.1
Centralized Retransmission in Intra gNB-CU Cases
This mechanism allows gNB-CU to perform the retransmission of the PDCP PDUs that are not delivered by a gNB-DU (gNB-DU1) because the corresponding radio links toward the UE are subject to outage. When such outage occurs, the gNB-DU affected by outage informs the gNB-CU of such event. The gNB-CU can switch transmission of data traffic, as well as perform retransmission of undelivered PDCP PDUs, from the gNB-DU affected by outage to other available gNB-DUs (e.g. gNB-DU2 in Figure 8.3.1-1) with a well-functioning radio link toward the UE. 
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Figure 8.3.1-1 Procedure for centralized retransmission in intra gNB-CU scenarios

The mechanism is shown in Figure 8.3.1-1 and targets the multi-connectivity scenario, where a UE is served by multiple data radio bearers established at least on two gNB-DUs, and it includes the following steps:

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 over the F1-U interface, as part of the DDDS frame 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 gNB-DU1.

3.
gNB-CU decides to switch data traffic transmission and retransmission of PDCP PDUs that were undelivered in gNB-DU1 via gNB-DU2. gNB-CU stops sending downlink traffic of the concerned data radio bearer to gNB-DU1. The radio leg between gNB-DU1 and the UE is not necessarily removed and is still kept active.
4.
gNB-CU 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 frame over the F1-U interface to inform the gNB-CU that the radio link can be used again for the concerned data radio bearer.

6.
gNB-CU may start sending traffic (namely new PDUs and potentially retransmitted PDUs) of the concerned data radio bearer via gNB-DU1 again.
NOTE 1: Centralized retransmission between gNB-DUs is not supported in EN-DC in this version of protocol.
NOTE 2: Dual Connectivity between two gNB-DUs in the same gNB-CU can be supported in this version of protocol.
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