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Introduction
In this contribution, we will discuss the following remaining issues on service continuity.  

	RAN3 agrees on proactive Data forwarding from source gNB to target gNB.

FFS on whether to capture the behavior of the target gNB for Solution-D5 into the inter-gNB i2x path switch procedures.

FFS on E1 impact to support D5.


Discussion
2.1 E1 impact to support D5
At the last meeting, RAN3 agreed on proactive data forwarding from source gNB to target gNB to support DL lossless delivery. [1] proposes that E1 impacts may be needed to support DL lossless delivery.
	TS 38.425: 
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 corresponding node to the node hosting the NR PDCP entity to allow the node hosting the NR PDCP entity to control the downlink user data flow via the corresponding node for the respective data radio bearer. The corresponding node may also transfer uplink user data for the concerned data radio bearer to the node hosting the NR PDCP entity together with a DL DATA DELIVERY STATUS frame within the same GTP-U PDU.

The Downlink Data Delivery Status procedure is also used to provide feedback from the corresponding node to the node hosting the NR PDCP entity to allow the node hosting the NR PDCP entity to control the successful delivery of DL control data to the corresponding node.

When the corresponding node decides to trigger the feedback for Downlink Data Delivery procedure it shall report as specified in section 5.2:

a)
in case of RLC AM, the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE among those NR PDCP PDUs received from the node hosting the NR PDCP entity i.e. excludes those retransmission NR PDCP PDUs;

.....

The node hosting the NR PDCP entity, when receiving the DL DATA DELIVERY STATUS frame:

-
regards the desired buffer size under b) and the data rate under c) above as the amount of data to be sent from the hosting node:

-
.....
-
is allowed to remove the buffered NR PDCP PDUs of a RLC AM bearer, according to the feedback of successfully delivered NR PDCP PDUs;

-
decides upon the actions necessary to take for NR PDCP PDUs reported other than transmitted and/or successfully delivered.


According to TS 38.425, DU can send the highest sequence number of PDCP PDUs successfully delivered to UE in DDDS to CU-UP according to Uu RLC feedback from the UE. Upon receiving the DDDS, CU-UP is allowed to remove the buffered PDCP PDUs of a RLC AM bearer according to the DDDS. It means the gNB may discard a packet in PDCP buffer based on Uu RLC feedback from UE. There is no critical issue for legacy Uu, since there is only one hop over Uu, and RLC feedback reflects the receiving status of the UE. 

However, there may be issues for U2N relay/indirect path case (a remote UE connected to network via a relay UE), because relay UE’s RLC feedback over Uu does not reflect the receiving status of remote UE. If the CU-UP drops the DL packets of remote UE from PDCP buffer according to relay UE’s Uu RLC feedback, the packets that are confirmed by relay UE but not received by remote UE will be dropped from the PDCP buffer and thus cannot be re-transmitted, resulting in packet loss at remote UE. This is a common issue for L2 U2N relay communication.
Further, during inter-gNB i2d/i2i path switch, even the source gNB forwards all the DL packets in the PDCP buffer to target gNB following D5, DL packet lossless delivery may still happen, i.e. the packets that are confirmed by relay UE but not received by remote UE were already dropped from the PDCP buffer of source gNB before source gNB forwarding packets to target gNB. As we can see, the essential issue is for U2N relay/indirect path, relay UE’s Uu RLC feedback does not reflect the receiving status of remote UE, so the CU-UP shall not drop DL packets of remote UE from PDCP buffer according to relay UE’s RLC feedback (indicated in DDDS from DU), but not an issue due to path switch.
Observation 1: For U2N relay/indirect path case, if the CU-UP drops the DL packets of remote UE from PDCP buffer according to relay UE’s Uu RLC feedback (indicated in DDDS from DU), the packets that are confirmed by relay UE but not received by remote UE will be dropped from the PDCP buffer and thus cannot be re-transmitted, resulting in packet loss at remote UE.

Observation 2: During inter-gNB i2d/i2i path switch, even the source gNB forwards all the DL packets in the PDCP buffer to target gNB following D5, DL packet lossless delivery may still happen, i.e. the packets that are confirmed by relay UE but not received by remote UE were already dropped from the PDCP buffer of source gNB before source gNB forwarding packets to target gNB.
In our view, solution D5 to ensure DL lossless delivery is a best effort solution, further enhancements are not expected. We should not consider the packets had been removed from the PDCP buffer of the source gNB (according to legacy mechanism). 

Proposal 1: Further enhancements are not supported to ensure DL lossless delivery.
On the other hand, if RAN3 intends to make enhancements to ensure DL lossless delivery, as discussed above, we suggest to resolve the issue at root, i.e. the CU-UP shall not drop DL packets of remote UE from PDCP buffer according to relay UE’s RLC feedback (indicated in DDDS from DU). This is not only applicable for path switch, but also beneficial for normal L2 U2N relay communication. 

For CU-UP to not drop DL packets of remote UE from PDCP buffer according to relay UE’s RLC feedback (indicated in DDDS from DU), CU-UP needs to know the UE is a L2 U2N remote UE. So, CU-CP should indicate the U2N remote UE indication to CU-UP. If CU-UP identifies a UE is a U2N remote UE, it will not remove DL packets of the UE based on relay UE’s RLC feedback which is indicated in DDDS from DU.
Proposal 2: To address the DL lossless delivery at root, i.e. the CU-UP shall not drop DL packets of remote UE from PDCP buffer according to relay UE’s RLC feedback (indicated in DDDS from DU). This is not only applicable for path switch case, but also beneficial for normal L2 U2N relay communication. 
Proposal 3: CU-CP indicates the U2N remote UE indication to CU-UP.

Conclusion
In this contribution, we discussed some remaining issues for service continuity. And we have the following observations and proposals:

Observation 1: For U2N relay/indirect path case, if the CU-UP drops the DL packets of remote UE from PDCP buffer according to relay UE’s Uu RLC feedback (indicated in DDDS from DU), the packets that are confirmed by relay UE but not received by remote UE will be dropped from the PDCP buffer and thus cannot be re-transmitted, resulting in packet loss at remote UE.

Observation 2: During inter-gNB i2d/i2i path switch, even the source gNB forwards all the DL packets in the PDCP buffer to target gNB following D5, DL packet lossless delivery may still happen, i.e. the packets that are confirmed by relay UE but not received by remote UE were already dropped from the PDCP buffer of source gNB before source gNB forwarding packets to target gNB.
Proposal 1: Further enhancements are not supported to ensure DL lossless delivery.
Proposal 2: To address the DL lossless delivery at root, i.e. the CU-UP shall not drop DL packets of remote UE from PDCP buffer according to relay UE’s RLC feedback (indicated in DDDS from DU). This is not only applicable for path switch case, but also beneficial for normal L2 U2N relay communication. 
Proposal 3: CU-CP indicates the U2N remote UE indication to CU-UP.
Reference
[1] R3-234026, Another issue on DL lossless delivery, Samsung, RAN3#121
3GPP


