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1	Introduction
According to the SID [1] about WAB below, during the initial meeting, we should focus on discussing fundamental aspects to support MWAB. These include:The objectives of the Wireless Access Backhaul (WAB) study are as follows:

-	Study the support of WAB including [RAN3, RAN2]:
-	Study the architecture and protocol stack of supporting a gNB with MT function providing PDU session backhaul.
-	Study impact of WAB mobility within an existing RAN (e.g., inter-gNB neighbour relations).
-	Identify necessary inter-gNB- and gNB-to-CN signalling to address the support of WAB.
-	Study signalling enhancements on resource multiplexing for WAB.
NOTE 1: No impact on the UE.
[bookmark: _Hlk153245550]NOTE 2: Coordination with other WGs (e.g. SA2) when needed.

The WAB study does not preclude any backhaul scenario (e.g. NTN or TN).


- architecture 
- protocol stack 
- stage 2 procedure of MWAB integration 
- stage 2 procedure of BH PDU session setup
Once these foundational elements are stable, we can delve into MWAB mobility considerations. 
In this contribution, we’d like to discuss the architecture and protocol stack of mobile WAB (called MWAB in this paper).
2	Discussion 
Architecture assumptions
According to the justification of SID [1], “It is assumed that Wireless Access Backhaul (WAB) is aligned with VMR use cases and with the SA2-endorsed SID on architectural enhancements for Rel-19 VMR”. And SA2 had already started the study in February meeting, the latest version of TR is in TS 23.700-06_v0.2.0[2], RAN3’s study should align with SA2’s assumptions as below:
-	the MWAB consists of a gNB component (MWAB-gNB) and a UE component (MWAB-UE);
[bookmark: _Hlk163409885]-	the MWAB-gNB is based on the gNB functionality specified in TS 38.300 [4] and TS 38.401 [5];
NOTE 1:	Architecture impact on MWAB-gNB may depend on the RAN study output and needs to be coordinated with RAN WGs.
NOTE 2:	In this release CU/DU split of the MWAB-gNB is not supported.
-	the MWAB-gNB's N2/N3 and OAM access are over the IP connectivity provided by the PDU sessions(s) of the MWAB-UE;
-	the interface between MWAB-UE and MWAB-gNB is not in scope of SA WG2 if it needs to be standardized;
-	the MWAB-UE has a single NR Uu hop to the NG-RAN (i.e., MWAB-UE access a gNB via NR Uu interface which may use either TN or NTN technology);
-	the MWAB may serve UEs located inside or outside the vehicle mounted with the relay;
-	NR Uu is used for the radio link between a MWAB-gNB and served UEs. The NR Uu radio link between the MWAB-gNB and served UE does not use NTN technology;
-	LCS framework as defined in TS 23.273 [6] is used for providing the location service to the served UEs;
-	the MWAB may connect to an NG-RAN of a PLMN or an SNPN;
-	the MWAB-gNB may broadcast a PLMN ID that is different to the PLMN ID of the PLMN that the MWAB-UE is connected to;
-	the UE’s serving PLMN is the one broadcast by the MWAB-gNB it is camped on/connected to. This may be a different PLMN ID to that of the PLMN serving the MWAB-UE;
-	the MWAB-UE supports emergency services.
And the architecture for the non-roaming case is as below, RAN3 can start study based on the following architecture.


Figure 1 Non-Roaming MWAB architecture for 5GS [2]

Proposal 1, RAN3’s study should align with the SA2’s Architecture assumptions in TR 23.700-06.

N2(NGAP) backhaul
The N2 backhaul protocol stacks can be as follows


MWAB-gNB encapsulates NGAP messages as IP packets and transmit them via the BH PDU session between the MWAB-UE and BH UPF. The source IP address of the IP packet can be that of the MWAB-UE, while the destination IP address should correspond to the AMF. This ensures that the BH UPF forwards the IP packet to the correct AMF.
Proposal 2, to support N2 backhaul, the NGAP signalling can be transferred via BH PDU session as IP packet, the source IP address is the IP address of the MWAB-UE, and the destination IP address is the IP address of AMF.
The next issue is how MWAB-gNB obtains the IP addresses of the AMF needs to discussed, there’re two options
· Option 1, via OAM
· Option 2, via BH gNB, i.e. the serving gNB of the MWAB-UE
Regarding the AMFs that can be connected to the MWAB, they may be dynamically changed due to the movement of MWAB and the load of the capable AMFs. Using OAM is more like static configuration, option 2 can provide more flexible AMF info considering the location and load of the AMF.
Proposal 3, RAN3 to discuss how the MWAB-gNB obtains the IP addresses of the AMF(s) that can be connected, and considering the following options, i.e. option 1, via OAM, option 2, via BH gNB.

N3 Backhaul
The N3 backhaul protocol stacks can be as follows:



UE’s user plane data is transferred to MWAB-gNB via Uu, the MWAB-gNB can encapsulate the IP packets (e.g. UE IP packet) into GTP-U PDU (GTP-U), and then internally, GTP-U PDU is encapsulated in the MWAB-UE’s IP packets, the source IP of the MWAB-UE IP packets is the IP address of the MWAB-UE, the destination IP address is the IP address of the UE UPF, which can be obtained by the MWAB-gNB during UE PDU session setup procedure. And all this behaviour can be done internally within MWAB.
Proposal 4, to support N3 backhaul, the GTP-U PDU carrying the UE’s IP packets are encapsulated in the MWAB-UE’s IP packets, the source IP address is the IP address of the MWAB-UE, and the destination IP address is the IP address of UE UPF.
Xn Backhaul
Considering MWAB is dynamically moving, the Xn connection between MWAB-gNB and legacy gNBs are not stable, e.g. MWAB-gNB may setup Xn connection with one gNB and release the connection later as it goes far away from the gNB, to make it simple, we prefer not to consider Xn connection in MWAB.
Without Xn connection, everything can still work. The main purpose for Xn connection is for the UE mobility, including: maintain the neighbour relations so that to configure the measurement, and perform handover preparations. If there’s Xn connection, there may be two issues, and both of them can be solved by existing mechanism and/or implementation.
· Issue 1, how MWAB-gNB obtains the neighbour cell information and then configuring the UEs.
· Obtains the neighbour cell information via MWAB-UE (it can be the same neighbour cell info that is configured to MWAB-UE by BH gNB).
· Obtains the neighbour cell information via OAM.
· ANR functions
· Issue 2, how to perform handover moving between MWAB-gNB to legacy gNB.
· If the UE is moving from MWAB-gNB to legacy gNB, NG-based handover is performed
· If the UE is moving from legacy gNB to MWAB-gNB, NG-based handover is performed.

Observation 1, even without Xn connection, the MWAB-gNB can obtains the neighbour cell information by existing mechanism and/or implementation and UE can move between MWAB-gNB to legacy gNB by performing NG-based handover.
Proposal 5, RAN3 agree Xn BH is not supported in MWAB.
Based on the above discussion, we provided a TP to TR 38.799 for architecture and protocol aspects.
Proposal 6, agree the TP to TR 38.799 in the Annex.
3	Conclusion 
In this contribution, we had the following observation and proposals:
Proposal 1, RAN3’s study should align with the SA2’s Architecture assumptions in TR 23.700-06.
Proposal 2, to support N2 backhaul, the NGAP signalling can be transferred via BH PDU session as IP packet, the source IP address is the IP address of the MWAB-UE, and the destination IP address is the IP address of AMF.
Proposal 3, RAN3 to discuss how the MWAB-gNB obtains the IP addresses of the AMF(s) that can be connected, and considering the following options, i.e. option 1, via OAM, option 2, via BH gNB.
[bookmark: _GoBack]Proposal 4, to support N3 backhaul, the GTP-U PDU carrying the UE’s IP packets are encapsulated in the MWAB-UE’s IP packets, the source IP address is the IP address of the MWAB-UE, and the destination IP address is the IP address of UE UPF.
Observation 1, even without Xn connection, the MWAB-gNB can obtains the neighbour cell information by existing mechanism and/or implementation and UE can move between MWAB-gNB to legacy gNB by performing NG-based handover.
Proposal 5, RAN3 agree Xn BH is not supported in MWAB.
Proposal 6, agree the TP to TR 38.799 in the Annex.
4	Reference 
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5	Annex (TP to TR 38.799)
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc45104743][bookmark: _Toc45883226][bookmark: _Toc51763505][bookmark: _Toc52266319][bookmark: _Toc64445097][bookmark: _Toc73980456][bookmark: _Toc88651152][bookmark: _Toc98351682][bookmark: _Toc98747980][bookmark: _Toc105704366][bookmark: _Toc106108484][bookmark: _Toc107829456][bookmark: _Toc112703215][bookmark: _Toc162627435]X.1.1	Overall Architecture of MWAB


[bookmark: _CRFigure6_1_31]Figure X.1.1-1: Overall architecture of MWAB
The MWAB consists of a gNB component (MWAB-gNB) and a UE component (MWAB-UE).  The MWAB-gNB is based on the gNB functionalities specified in TS 38.300 [x1].
The Backhaul PDU session between MWAB-gNB and backhaul UPF can provide the IP connectivity to the MWAB-gNB’s NG interface including the control plane (i.e. NGAP) and user plane (NG-U).
NOTE: the Xn backhaul is not supported, NG-based handover can be performed between MWAB-gNB to legacy gNB.
X.1.2	Protocol stacks of MWAB
Figure X.1.2-1 shows the protocol stack for NGAP between MWAB-gNB and the UE AMF, and the NAS between UE that access via MWAB and UE AMF.


Figure X.1.2-1: Protocol stack for NGAP/NAS of MWAB
Figure X.1.2-2 shows the protocol stack for NG-U (i.e. N3) between MWAB-gNB and the UE UPF.


Figure X.1.2-2: Protocol stack for NG-U of MWAB

<<<<<<<<<<<<<<<<<<<< Change Ends >>>>>>>>>>>>>>>>>>>>
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