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Introduction
This document provides a summary of the offline discussion on additional topological enhancements.
CB: # WAB
· Resolve the FFS captured above
· Converge on the TPs below, where agreements taken above will be captured. If any more agreements are taken, they can be included in the TPs below:
· TP for Architecture (Nokia)
· TP for Integration procedure (Huawei)
· TP for Authorization (CATT)
· TP for Mobility (Ericsson)
· TP for miscellaneous issues (ZTE)
· WAB configuration
· Etc 
· SA2 reply LS (Qualcomm)

(Moderator – Docomo)
Summary of offline disc in R3-243844

Discussion
FFS issues

Upon WAB-gNB mobility:
If needed, the WAB-gNB may power up one or more new cells with new configuration parameters related to its current location and handover UEs between the old and new cell served by the WAB-gNB. 

FFS if this procedure is needed for AMF relocation.
Discuss whether in case this procedure is used for AMF relocation, new cells have to belong to different logical gNBs or can belong to the same gNB. 

Q1. If needed, the WAB-gNB may power up one or more new cells with new configuration parameters related to its current location and handover UEs between the old and new cell served by the WAB-gNB. Is this needed for AMF relocation?
	Company 
	comments

	ZTE
	Yes, if AMF relocation is needed, intra-RAN node N2 based HO is performed between the old and new cells for the AMF relocation. 

	Ericsson
	For example, it is needed when AMF relocation is accompanied by change of parameters that affect UE connectivity, such as TAC. The two may often go hand-in-hand.

	CATT
	This is needed for AMF relocation if cell ID of WAB-gNB is changed. 
In our view, this is a feasible mechanism to handle each case where the Cell ID of WAB-gNB is changed during WAB-node’s movement, no matter AMF is relocated or not for UEs. UEs should be handed over from the cell with old PCI to another cell with new PCI. 
The Cell ID changing may happen during AMF relocation (may be depending on configuration?). We are not sure whether the cell ID of WAB-gNB must be changed during AMF relocation, if that’s the case this certainly should be performed.
Therefore, we further propose following rewording to the agreement:
If needed cell ID of WAB-gNB is changed, the WAB-gNB may power up one or more new cells with new configuration parameters related to its current location and handover UEs between the old and new cell served by the WAB-gNB.

	Huawei
	No. If AMF relocation is needed, the TAC of cells can be changed and the UE can perform mobility registration update for the AMF relocation. Please refer to the following citation from TS 23.502. From description in 4.2.2.1, the CM-connected UE (which can be RRC connected or RRC inactive) can trigger registration procedure upon changing to a new TA outside the UE’s RA. And from the description in 4.2.2.2.3, the AMF re-allocation can be triggered by UE’s registration procedure. 
So, our view is: the handover of UEs between two cells is not needed for AMF relocation which can be achieved by updating the TAC broadcasted by the WAB-cell. 
Citation from TS 23.502:
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	China Telecom
	Agree with CATT. We support to specify a general mechanism for all mobility scenarios. 

	DCM
	We understand that it is needed for AMF relocation (when some parameters change). 

	LGE
	We also agree that this procedure can be used for AMF relocation.

	Qualcomm
	Huawei is raising a good point. The TAC will certainly change when the AMF is changed. Also, the new TAC cannot belong to the UE’s registration area configured by the old AMF. Therefore, the UE can perform the MRU.
However, we want to verify with internal SA2 folks.

	Qualcomm 2
	Filip pointed out that the TAC is up to RAN, and OAM can simply configure the same TAC for both AMFs. In this case, there would be no trigger for the UEs to do MRU. In such scenarios, cell change (NG handover or reselection) would be necessary to trigger AMF relocation. 


Summary: In case TAC change, it seems MRU can be used. In case OAM can simply configure the same TAC for both AMFs, it is necessary to further check whether the scenario is valid. RAN3 to further discuss this issue in the next meeting.

Q2. In case this procedure above is used for AMF relocation, whether new cells have to belong to different logical gNBs or can belong to the same gNB?

	Company 
	comments

	ZTE
	We think the new cells can belong to the same gNB. According to 23.502, the inter NG-RAN node N2 based handover procedure specified in clause 4.9.1.3 in 23.502 may also be used to change AMF for UEs for intra-NG-RAN node handover scenario when the source and target gNB are the same gNB. So currently we don’t see any issue if the new cells has the same gNB ID with the old cells. 

	Ericsson
	In our understanding, if source and target UE’s AMF belongs to different AMF sets, a second logical WAB-gNB needs to be instantiated.

	CATT
	First, as we comment in Q1, it should be noted that above UE handover procedure is used when cell ID is changed during AMF relocation.
Then, Q2 discuss whether gNB-ID is changed during AMF relocation. If the gNB-ID is changed the WAB-gNB different logical gNBs can be instantiated to connect to different AMFs, but that is up to implementation. 
Then the issue is that whether different logical gNBs should be instantiated when the gNB-ID is not changed. 
A gNB can connect to more than one AMFs even if those AMFs belong to different AMF sets. So, we tend to believe the gNB-ID can be kept unchanged, however, this is totally OAM configuration.
When gNB-ID is not changed, there is no need to instantiate two logical gNBs.
Following agreement is proposed:
During AMF relocation when cell ID of WAB-gNB is changed, if gNB-ID is not changed the two cells belong to the same gNB, while if gNB-ID is also changed the two cells can belong to different logical gNBs.

	Huawei
	First, we think the handover of UEs is not necessary, refer to our comment for previous question.
In case the handover is needed (needs to be confirmed by SA2), we Agree with ZTE. There is no limitation that the WAB-gNB can only connect to one AMF set. Hence, the new cells can belong to the same gNB.

	China Telecom
	Agree with ZTE. One WAB-gNB could connect to different AMF sets, thus WAB only instantiate one logical gNB at any time.

	DCM
	It depends on whether the gNB ID call be unchanged or not when powering up the new cells. If the gNB ID has to be changed, then new cells have to belong to different logical gNBs.

	LGE
	We also think that the new cells can belong to the same gNB if there is no gNB-ID change.

	QC
	Let’s converge on this topic in next meeting.


Summary: As it depends on the discussion result of Q1, RAN3 to further discuss this issue in the next meeting.

Q3. Do you agree to capture the following text for IP address allocation for WAB-node in the TR 38.799:
4.3.x IP address allocation for WAB-node
A WAB-MT may obtain IP address(es) as a normal UE. The WAB-MT may deliver the allocated IP address(es) to the co-located WAB-gNB, which is used by the WAB-gNB for traffic exchange via the backhaul. 
Alternatively, the WAB-gNB may obtain dedicated IP address(es) from operator. In this case, separate IP addresses are used by the WAB-gNB and co-located WAB-MT. In this case, a tunnel (e.g. based on IPsec or L2TP) could be established to transfer the WAB traffic by implementation. If a tunnel is established, a gateway may be deployed to terminate the tunnel. 

	Company 
	comments

	ZTE
	Yes. We need to capture how IP address of WAB-gNB is allocated, which is used for OAM/NG/Xn traffic transfer. 
There is some benefits for the WAB-gNB to use separate static/dedicated IP address rather than use the same IP address as WAB-MT. By using static/dedicated IP address, the IP address of the WAB-gNB can be maintained and doesn’t need to be re-allocated upon change of BH-UPF. In this case, the OAM connection, SCTP connection, NG/Xn connection don’t need to be re-established/updated upon change of BH-UPF. And the NG-U GTP-U tunnel doesn’t need to be redirected to be new IP address. Moreover, it is flexible to configure multiple IP addresses/prefixes in different domain for the WAB-gNB for different usages (e.g., OAM, CP/UP traffic) if the WAB-gNB doesn’t use the same IP address as WAB-MT.
Another potential solution is that the WAB-gNB may obtain its IP addresses anchored at BH-UPF via OAM. We suggest to capture all potential solutions in the TR and further discuss them and evaluate during next meeting. 
A WAB-MT may obtain IP address(es) as a normal UE. The WAB-MT may deliver the allocated IP address(es) to the co-located WAB-gNB, which is used by the WAB-gNB for traffic exchange via the backhaul. Or the WAB-gNB may obtain its IP addresses via OAM.
Alternatively, the WAB-gNB may obtain dedicated IP address(es) from operator. In this case, separate IP addresses are used by the WAB-gNB and co-located WAB-MT. In this case, a tunnel (e.g. based on IPsec or L2TP) could be established to transfer the WAB traffic by implementation. If a tunnel is established, a gateway may be deployed to terminate the tunnel. 

	Ericsson
	Yes, we have commented on the related TP in the present CB.

	CATT
	It should be clarified the IP address obtained from WAB-MT or operator is used for WAB-gNB NG interface setup.

	Huawei
	Yes, but from our understanding, it is more reasonable for the WAB-gNB to reuse the IP address of the WAB-MT. Even the static/dedicated IP address is allocated for the WAB-gNB, Xn/NG connection may be re-established/updated since the change of BH-UPF will cause the BH PDU session interruption. 
Suggest some rewording based on ZTE’s version, because it is hard to understand “obtain dedicated IP address(es) from operator”, even if the IP address is static, it should be allocated by OAM.
A WAB-MT may obtain IP address(es) as a normal UE. The WAB-MT may deliver the allocated IP address(es) to the co-located WAB-gNB, which is used by the WAB-gNB for traffic exchange via the backhaul. 
Or the WAB-gNB may obtain its IP addresses via OAM. Alternatively, the WAB-gNB may obtain dedicated IP address(es) from operator. In this case, separate IP addresses are used by the WAB-gNB and co-located WAB-MT. In this case If the OAM assign a static IP address to the WAB-gNB, a tunnel (e.g. based on IPsec or L2TP) could be established to transfer the WAB traffic by implementation. If a tunnel is established, a gateway may be deployed to terminate the tunnel.



	China Telecom
	We understand OAM can also preconfigure IP address for WAB-gNB which is used to establish Xn/NG/OAM interface. Therefore, we propose to not preclude other implementation solution for IP address of WAB-gNB. 

	DCM
	Yes.

	Qualcomm
	No. There is no “normal” UE. The MT does not “deliver” IP addresses, since this is out of scope of the SI as we agreed.
Further, T2TP is not mandated for NG and Xn. Therefore, using T2TP will not provide inter-vendor interoperability, and therefore, it is out-of-scope for the study. 
Yes, we can add the figures to the TR, but we need to mention the above, i.e., out of scope since no interoperability.
As a viable alternative to T2TP, IPsec tunnel mode can be used. NG and Xn need to support IPsec based on TS 33.501. Therefore IPsec tunnel mode must be supported. As a consequence, OAM could configure the inner IP address of this tunnel. We can capture this in the TR. Let’s please leave this for next meeting. 
 




Summary: Majority companies are fine to capture the above text for IP address allocation in the TR 38.799. “This is out of scope since no interoperability” need to be added.


Q4. Do you agree to capture in the TR 38.799 the following architecture and protocol stack as a potential option. 
The WAB architecture for using dedicated IP addresses for WAB-gNB via tunnel when the WAB-gNB’s NG traffic is transported via PDU session backhaul is shown in Figure 3. 


 Figure 3: The WAB architecture example for 5GS using dedicated IP addresses for WAB-gNB when the WAB-gNB traffic is encapsulated in a tunnel and transported via PDU session backhaul

The corresponding protocol stack for NG-U and NG-C transport using layer 2 tunnel is shown in Figure 4. 

 
Figure 4: The protocol stack for NG-U and NG-C transport using layer 2 tunnel

	Company 
	comments

	ZTE
	Yes. In our understanding, in study item phase, it’s open to discuss and capture all potential solutions which is in the scope of the SID. And then further down-selection or evaluation/recommendation can be made based on the potential solutions. 
As discussed in Q3, we see benefits for the WAB-gNB to use static/dedicated IP address rather than use the same IP address as WAB-MT. If separate IP addresses are used for WAB-gNB and WAB-MT, a tunnel needs to established to transfer the BH traffic. In this case, it would be much more clear to capture the corresponding architecture and protocol stack in the TR, to let people understand how it works. 

	Ericsson
	OK to capture. However, at least Fig.3 needs update to align with the newest agreed terminology and also with the format already used in the TR.

	Huawei
	Can be captured as an alternative of architecture, then we need evaluation next meeting.

	DCM
	Yes.

	QC
	Yes, but only if we add that this solution is out of scope since it does not support inter-vendor interoperability since support of L2TP is not mandated for NG and Xn.

	
	

	
	


Summary: Majority companies are fine to capture architecture and protocol stack as a potential option in the TR 38.799. “This is out of scope since no interoperability” need to be added.


Conclusion
Proposal1: RAN3 to further discuss the following FFS in the next meeting. 
If needed, the WAB-gNB may power up one or more new cells with new configuration parameters related to its current location and handover UEs between the old and new cell served by the WAB-gNB. 

FFS if this procedure is needed for AMF relocation.
Discuss whether in case this procedure is used for AMF relocation, new cells have to belong to different logical gNBs or can belong to the same gNB. 

Proposal2: Add following text for IP address allocation in TR 38.799. “This is out of scope since no interoperability” need to be added.
4.3.x IP address allocation for WAB-node
A WAB-MT may obtain IP address(es) as a normal UE. The WAB-MT may deliver the allocated IP address(es) to the co-located WAB-gNB, which is used by the WAB-gNB for traffic exchange via the backhaul. 
Alternatively, the WAB-gNB may obtain dedicated IP address(es) from operator. In this case, separate IP addresses are used by the WAB-gNB and co-located WAB-MT. In this case, a tunnel (e.g. based on IPsec or L2TP) could be established to transfer the WAB traffic by implementation. If a tunnel is established, a gateway may be deployed to terminate the tunnel. 

Proposal3: Add the following architecture and protocol stack in TR 38.799. “This is out of scope since no interoperability” need to be added.


Figure 3: The WAB architecture example for 5GS using dedicated IP addresses for WAB-gNB when the WAB-gNB traffic is encapsulated in a tunnel and transported via PDU session backhaul




Figure 4: The protocol stack for NG-U and NG-C transport using layer 2 tunnel
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w4222 Registration procedures .

42221 General .

A UE needs to register with the network to get authorized to receive services, to enable mobility tracking and to enable
reachability. The UE initiates the Registration procedure using one of the following Registration types: -

- Initial Registration to the 5GS; -

- Mobility Registration Update upon in
both CM-CONNECTED , or when the UE needs to update its capabilities or protocol

parameters that are negotiated in Registration procedure with or without changing to a new TA, or a change in
the UE's Preferred Network Behaviour that would create an incompatibility with the Supported Network
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142223 Registration with AMF re-allocation .

When an AMF receives a Registration request, the AMF may need to
., e.g. when the initial AMF is not the appropriate AMF to serve the UE.

, described in figure 4.2.2.2.3-1, is used to reroute the NAS message of the UE to the target
AMF during a Registration procedure. .
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Figure 4.2.2.2.3-1: Registration with AMF re-allocation procedure -

The initial AMF and the target AMF register their capability at the NRF. .

1. Ifthe UE is in CM-IDLE State, steps 1 and 2 of figure 4.2.2.2.2-1 have occurred and the (R)AN sends the
Registration request message within an Initial UE message to the i
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