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1   Introduction
In the last RAN3# 97bis meeting, the data forwarding in Xn Handover was discussed and some work assumptions were made [1]. In this contribution, the NG data forwarding for intra-system mobility will be provided.
2   Background

In the RAN3# 97bis meeting, the work assumptions for data forwarding:

	WA (for Xn HO):

A) PDCP PDUs (with SN assigned but not acked by UE)

-> per-DRB-level tunneling

B) “fresh data” from NG-U

-> per-PDU-session forwarding

C) PDCP SDUs without SN

-> FFS


3   Discussion

The source gNB can decide to initiate the NG Handover to target gNB. This can be triggered, for example, due to new radio conditions or load balancing, if Xn handover is unavailable, e.g. there is on IP connectivity between the target gNB and the target UPF. For the data forwarding mechanism of intra system mobility, the lossless handover can be achieved via the data forwarding and SN status transfer between the source gNB and the target gNB. If the direct forwarding is available, the forwarding tunnels will be established between the source gNB and the target gNB. The Xn handover data forwarding mechanism will be reused in this case naturally. The same data forwarding can be reused for the indirect data forwarding considering the simplicity. Therefore, the same data forwarding mechanism can be used for both the Xn handover and the NG handover.
Proposal 1: Same data forwarding approach is used for Xn handover and NG handover.

If a direct forwarding path between the source gNB and target gNB is available, a direct forwarding will be applied for the NG handover. Otherwise, an indirect forwarding will be applied. In the indirect forwarding, the data forwarding tunnel will be established between the source gNB and UPF, and between the UPF and the target gNB. As agreed that the tunnels per DRB level and tunnels per PDU session level are needed. The DRB id in source gNB is needed and will be indicated to NGC to identify the indirect data forwarding tunnel per DRB level because there is no existing identifier in NGC used to identify the DRB level tunnel.
Proposal 2: DRB id in source gNB will be used to identify the indirect forwarding tunnel in NGC.
The NG Handover preparation procedure is described in [2]:
S-RAN to S-AMF: Handover Required (Target ID, Source to Target transparent container, SM N2 info list, PDU Session IDs).


Target ID includes the selected PLMN ID.


Source to Target transparent container includes RAN information created by S-RAN to be used by T-RAN, and is transparent to 5GC.


All PDU Sessions handled by S-RAN (i.e. all existing PDU Sessions with active UP connections) shall be included in the Handover Required message, indicating which of those PDU Session(s) are requested by S-RAN to handover.
Proposal 3: The source gNB should indicate the PDU sessions requested to handover to SMF.
During the data forwarding per PDU session level, the source gNB should indicate which PDU sessions are subject to data forwarding to target gNB. If the direct forwarding flag in the Handover Required message indicates unavailability of direct forwarding and the SMF knows that there is no indirect data forwarding connectivity between UPF and target gNB, the SMF shall include "Data forwarding not possible" indication for this PDU session to target gNB and the target gNB will not decide to allocate the DL Transport Layer Information for data forwarding for this PDU session. Otherwise, for each admitted PDU session, the target gNB will allocate the DL Transport Layer Information of data forwarding tunnel based on the receiced DL forwarding proposed indicator of the PDU session contained in the Source to Target Transparent Container. The target gNB will send the DL Transport Layer Information to SMF and the SMF will forward the DL Transport Layer Information to the source gNB via AMF in the case of direct data forwarding tunnel, otherwise, the SMF will send the DL Transport Layer Information allocated in UPF to the source gNB via AMF in the case of indirect tunnel.
For the data forwarding per DRB level, if the Handover Request message includes "Data forwarding not possible" for one PDU session, the target gNB will not decide to allocate the DL Transport Layer Information for associated DRBs.  For the DRBs where at least one QoS flows is admitted, the target gNB will allocate the DL Transport Layer Information based on the receiced DL forwarding proposed indicator of DRBs contained in the Source to Target Transparent Container. The target gNB can also allocate the UL Transport Layer Information for DRB if forwarding of uplink data is needed. The target gNB will send the DL and/or UL Transport Layer Information to the SMF and the SMF will forward the DL and/or UL Transport Layer Information to the source gNB via AMF in the case of direct data forwarding tunnel, otherwise, the SMF will send the DL and/or UL Transport Layer Information allocated in UPF to the source gNB via AMF in the case of indirect tunnel. 
Proposal 4: The source gNB should indicate the DL forwarding proposed indicator for PDU sessions and associated DRBs in the Source to Target Transparent Container.
Proposal 5: The SMF should send the Transport Layer Information of data forwarding for PDU sessions and associated DRBs to the source gNB.
4   Conclusion
Based on the discussion in this paper, we propose the followings:
Proposal 1: Same data forwarding approach is used for Xn handover and NG handover.

Proposal 2: DRB id in source gNB will be used to identify the indirect forwarding tunnel in NGC.
Proposal 3: The source gNB should indicate the PDU sessions requested to handover to SMF.
Proposal 4: The source gNB should indicate the DL forwarding proposed indicator for PDU sessions and associated DRBs in the Source to Target Transparent Container.

Proposal 5: The SMF should send the Transport Layer Information of data forwarding for PDU sessions and associated DRBs to the source gNB.
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6   Annex – TP
Based on the above discussions, we provide the text proposal for TS 38.300 on data forwarding.

START OF CHANGE

X.Y.Z
Data forwarding
Same data forwarding approach is used for Xn handover and NG handover. For NG handover, if the direct forwarding path is not available, the indirect forwarding tunnels will established if supported. The DRB id in source gNB is used to identify the indirect tunnel per DRB level in target gNB and NGC.
END OF CHANGE
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