
3GPP TSG-RAN WG3 Meeting #112-e
R3-211955
17 – 27 May 2021
Agenda Item:
9.3.4.3
Source:
Samsung
Title:
PDCP SN Handling for EPC to 5GC HO
Document for:
Discussions & Approval

1
Introduction

For the issue of PDCP SN Handling from EPC to 5GC HO, the following agreement was achieved. Stage 2 CR was endorsed in [1]. 

In case the target NG-RAN node receives the forwarded packets with PDCP SN (e.g., from the source SgNB in case of EN-DC, or split scenario), the target NG-RAN node does not use these PDCP SNs if received in the forwarded GTP-U packets, and deliver the forwarded PDCP SDUs to the UE

Stage 3 CR:  To be continued...

This contribution discusses the solutions for stage 3 and proposes a way forward.
2
Discussion

Following the agreement of stage 2, two options were proposed at last meeting for stage 3 [2]:

· Option 1[3]: Add PDCP SN Discard IE to the E1AP BEARER CONTEXT MODIFICATION REQUEST message
· Option 2[4]: The target CU-UP should be aware that the Bearer Context Setup procedure is associated to an inter-system HO
Both solutions work for solving PDCP SN Handling issue for EPC to 5GC HO.
But so far the CU-UP has been kept unaware of HO in general. What is signalled to the CU-UP is that data forwarding has to be applied for a PDU Session or for a DRB. The CU-UP just assigns the corresponding data forwarding tunnels, but not if the procedure is due to intra-node HO, inter-node HO, SN change, etc... To continue this approach, it is proposed that the HO cases complexity is kept out of the CU-UP and that the needed information is kept as simple and as clear as possible.

Therefore it is proposed to insert explicit signalling informing the CU-UP that PDCP SN in the forwarded packets should be removed. A new optional IE in BEARER CONTEXT SETUP REQUEST or BEARER CONTEXT MODIFIACTION REQUEST message should be sufficient.
Observation 1: It is sufficient that the CU-CP sends PDCP SN Discard IE to the CU-UP in BEARER CONTEXT SETUP REQUEST or BEARER CONTEXT MODIFIACTION REQUEST message.
If only consider the PDCP SN handling issue, it is better to transmit the PDCP SN Discard IE to the CU-UP in BEARER CONTEXT MODIFIACTION REQUEST message because the SN status information for data forwarding is in this message. If other issues (e.g. issue 1 and 2 below) needs to be considered, let’s discuss which messge is more suitable further.
Observation 2: If only consider the PDCP SN handling issue, it is better to transmit the PDCP SN Discard IE to the CU-UP in BEARER CONTEXT MODIFIACTION REQUEST message because the SN status information for data forwarding is in this message.
The proponent of Option 2 [4] also tried to solve the following two additional issues:
1. SDAP header configuration

2. Selection of IP addresses if the CU-UP is supporting X2-U and Xn-U

Let’s check whether it is possible to use “inter-system HO indicator” to solve above two issues.
For issue 1 about SDAP header, the forwarded data packets received over DRB/E-RAB tunnel has no SDAP header. The forwarded data packets received over PDU session tunnel has SDAP header. This is the same for intra-system handover and inter-system. For inter-system handover indirect data forwarding, the data is forwarded over PDU session tunnel with SDAP header. Therefore, inter-system doesn’t mean no SDAP header. The CU-UP already know the tunnel granularity is per DRB/E-RAB or per PDU session. 

Observation 3: Based on the tunnel granularity, the CP-UP could know wehther the received forwarded packet has SDAP header or not. Inter-system handover doesn’t mean “no SDAP header” in the forwarded packet. 

Observation 4: The CU-UP knows tunnel granularity with the current specification. 
For issue 2 about selection of IP address, “inter-system HO indicator” cannot solve the issue. Because for indirect data forwarding, the tunnel is between the target CU-UP and the UPF. If the CU-UP use the IP version for X2-U, this may bring problems. 
Observation 5: “inter-system HO indicator” cannot solve the IP addresses selection issue. 
For the IP address selection issue e.g. the operator is configuring 2 (or 4 in case of dual-stack) IP addresses in the CU-UP for UP GTP-U tunnels:

· 1 (or 2 in case of dual-stack) for X2-U

· 1 (or 2 in case of dual-stack) for Xn-U

X2-U addresses and Xn-U addresses might not be on the same transport network (e.g. X2-U is deployed on the legacy LTE transport network). In that case, and to communicate with the eNB, the target CU-UP needs to select an X2-U IP address. 
As said above, for inter-system indirect data forwarding, the tunnel is between the target CU-UP and the UPF. Only for direct data forwarding, the tunnel is between CU-UP and the source eNB. The CU-UP receives Direct Forwarding Path Availability IE from the 5GC. In order to let the CU-UP know whether IP address for X2-U is needed, the CU-CP could send the Direct Forwarding Path Availability to the CU-UP. Based on the PDCP SN Discard and Direct Forwarding Path Availability, the CU-UP could know it is inter-system direct data forwarding and IP address for X2-U is needed. For indirect data forwarding, the CU-UP will receive the UL TEID and TNL address assigned by 5GC. Based on the UL TNL address, the CU-UP could know the IP verson supported by UPF and assign the corresponding IP version for data forwarding. The overall cases are summarized in the Table 1 below.
Table 1
	Inter-system direct
	With PDCP SN Discard, 

with Direct Forwarding Path Availability
	Remove PDCP SN.
CU-UP assigns IP address for X2-U

	Inter-system indirect
	With PDCP SN Discard, 

without Direct Forwarding Path Availability
	Remove PDCP SN.
CU-UP assigns IP address by taking account of the received UL TNL address e.g IPv4 or IPv6 or both


Observation 6: To solve the IP address selection issue, the CU-CP sends Direct Forwarding Path Availability to the CU-UP.
Because the CU-UP needs to assign the TEID and TNL address for data forwarding during Bearer Context Setup procedure. If the IP address selection issue should be solved in standard, then it is more suitable to use BEARER CONTEXT SETUP REQUEST message to transmit PDCP SN Discard and Direct Forwarding Path Availability the the UP.
Observation 7: If the IP address selection issue needs to be solved, the CU-CP should send PDCP SN Discard and Direct Forwarding Path Availability to the CU-UP in BEARER CONTEXT SETUP REQUEST message.
Proposal: Add PDCP SN Discard and Direct Forwarding Path Availability IE in BEARER CONTEXT SETUP REQUEST message
2
Summary

This contribution discussed PDCP SN handling and other two issues for inter-system handover from EN-DC to SA. Based on the analisys, we propose to agree the proposal below and the CR in R3-21xxxx [5].
Observation 1: It is sufficient that the CU-CP sends PDCP SN Discard IE to the CU-UP in BEARER CONTEXT SETUP REQUEST or BEARER CONTEXT MODIFIACTION REQUEST message.
Observation 2: If only consider the PDCP SN handling issue, it is better to transmit the PDCP SN Discard IE to the CU-UP in BEARER CONTEXT MODIFIACTION REQUEST message because the SN status information for data forwarding is in this message.
Observation 3: Based on the tunnel granularity, the CP-UP could know wehther the received forwarded packet has SDAP header or not. Inter-system handover doesn’t mean “no SDAP header” in the forwarded packet. 

Observation 4: The CU-UP knows tunnel granularity with the current specification. 
Observation 5: “inter-system HO indicator” cannot solve the IP addresses selection issue. 
Observation 6: To solve the IP address selection issue, the CU-CP sends Direct Forwarding Path Availability to the CU-UP.
Observation 7: If the IP address selection issue needs to be solved, the CU-CP should send PDCP SN Discard and Direct Forwarding Path Availability to the CU-UP in BEARER CONTEXT SETUP REQUEST message.
Proposal: Add PDCP SN Discard and Direct Forwarding Path Availability IE in BEARER CONTEXT SETUP REQUEST message
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