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1. Introduction

The mechanism for centralized retransmissions of lost PDUs over F1 has been agreed and captured into TS38.401 .In this paper, we discuss some remaining issues of centralized retransmissions.  

2. Discussion
1)  Outage definition
In the original TS draft version, there was FFS as "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. Editor’s Note: how to define radio link outage is FFS. ".

In the RAN3 discussion, it is agreed how the DU decides the radio link outage is up to DU's implementation.  So, in the current draft TS38.401, the FFS of how to define outage is deleted. 
For some working assuming, outage is a sudden drop in the radio link quality in the course of temporary beam failure/recovery phase in mmWave system, thus RLF procedure used in LTE may be unable to detect such outage events. From our point of view, even outage decision is up to the implementation, to avoid confusion of outage definition absence, it is worth keeping a NOTE to preclude DU incorrect outage reporting behavior like reporting RLF as outage.

Proposal 1: It is worth keeping a NOTE to give some guidelines of detecting outage. "E.g. Note: outage is a temporary sudden drop of the radio link quality, it is up to DU's implementation to trigger the outage report."
2)  Priority of retransmission data
The current centralized retransmissions mechanism targets the multi-DU connectivity scenario, where a UE is served by multiple DRBs established at least on two DUs within one CU. the main purpose of such centralized retransmissions mechanism is to do more fast path switch and reduce the data transmission delay. However, after received retransmitted PDCP PDUs forward by CU, the other DU will buffer received data and process according to FIFO principle. So these retransmission data may not be delivered to UE in time, thus the gain of fast retransmission mechanism will be weakened.
Observation 1: If the retransmission data forward by CU cannot be delivered to UE by DU in time, the gain of fast centralized retransmission mechanism will be weakened.

The DU cannot distinguish whether the received PDCP data is retransmission data or not only by PDCP SN information, hence the DU cannot handle the retransmitted data forward by CU with high priority. It is straightforward to introduce a new flag, e.g., "retransmission data indicator" in DL_USER_DATA. 

Proposal 2: To introduce a new flag, e.g., "retransmission data indicator" from CU to DU in DL_USER_DATA, the flag is used by DU to handle the retransmitted data with high priority.
3)  Behavior on "no resume report" case 
In the latest TS38.401, after report outage to gNB-CU, "If gNB-DU1 realizes that the link toward the UE is back in normal operation, it sends a “Radio Link Resume” notification message as part of the DDDS PDU over the F1-U interface to inform the gNB-CU that the radio link can be used again".
In the existing description, if the CU does not receive the “Radio Link Resume” notification message, the behavior of the CU is not clear. There are two options to do without subsequent resume report. One option is CU can do nothing but waiting RLF indication from outage leg; the other option is after the CU waited for a period of time, there is no resume notification from DU received, the CU shall perform UE context release procedure towards the outage DU. 

Proposal 3: If the CU does not receive the “Radio Link Resume” after “Radio Link Outage” for some period, the CU shall perform UE Context release procedure towards the outage DU.

4)  Transmission reliability of F1-U
The existing outage and resume indication are both carried by DL DATA DELIVERY STATUS on the user plane. If non-ideal fronthaul is taken into consideration, the F1-U packet loss may occur. However, the reliability requirement of outage/resume transmission is similar as F1-C. Outage message lost over F1-U may cause extra transmission delay or packet loss. If the resume indication is lost over F1, the gNB-CU cannot offload the traffic to the recovered leg in time. To ensure the transmission reliability of outage/resume indication, it seems benefit to introduce "outage ACK"/"resume ACK" message. 

Proposal 4:  RAN3 is kindly to ensure the transmission reliability of outage/resume indication with ACK feedback.

5)  Apply to X2/Xn interface

Whether F1 fast centralized retransmission mechanism is also applied to X2/Xn interface were discussed in [2] [3].

For CU/DU network deployment case, In order to achieve the high traffic capacity according to 5G requirement, the density of DUs within same gNB needs to be greatly improved. And there has the requirement on providing smooth mobility experience to user. 

Consideration on DC case for X2/Xn interface, if radio link failure is detected for MCG, the UE will initiate the RRC connection re-establishment procedure with the Pell. If radio link failure is detected for SCG, the UE will suspend SCG transmissions for all radio bearers, and reports SCG failure information to MN. The PDCP PDUs which are not acknowledged by the UE are forwarded from the corresponding node to the node hosting PDCP with the following procedures, e.g., secondary node modification (including bearer type change)/release/change procedure. 
Proposal 5:  Consideration on DC case for X2/Xn interface, PDCP data forwarding has already been supported in secondary node modification/release/change procedure in RRC level. There is no need to apply F1 centralized retransmission mechanism over X2/Xn interface.

According to the above analysis and proposal, the centralized retransmission mechanism is only used for the F1 interface, so this part of the content can be kept in the TS38.475 or added in the TS38.425 with the new defined PDU type only for the F1 interface.
Proposal 6:  The centralized retransmission mechanism can be kept in the TS38.475 or added in the TS38.425 with the new defined PDU type only for the F1 interface. The corresponding TPs are provided in [4] [5]. 
3. Conclusion
According to the above analysis, the following proposals are provided.

Proposal 1: It is worth keeping a NOTE to give some guidelines of detecting outage. "E.g. Note: outage is a temporary sudden drop of the radio link quality, it is up to DU's implementation to trigger the outage report."
Observation 1: If the retransmission data forward by CU cannot be delivered to UE by DU in time, the gain of fast centralized retransmission mechanism will be weakened.

Proposal 2: To introduce a new flag, e.g., "retransmission data indicator" from CU to DU in DL_USER_DATA, the flag is used by DU to handle the retransmitted data with high priority.
Proposal 3: If the CU does not receive the “Radio Link Resume” after “Radio Link Outage” for some period, the CU shall perform UE Context release/modify procedure in outage DU.

Proposal 4:  RAN3 is kindly to ensure the transmission reliability of outage/resume indication with ACK feedback.

Proposal 5:  Consideration on DC case for X2/Xn interface, PDCP data forwarding has already been supported in secondary node modification/release/change procedure in RRC level. There is no need to apply F1 centralized retransmission mechanism over X2/Xn interface.

Proposal 6:  The centralized retransmission mechanism can be kept in the TS38.475 or added in the TS38.425 with the new defined PDU type only for the F1 interface. The corresponding TPs are provided in [4] [5].
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