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1 Introduction

# 1306_IAB_Multi-hop

- Should the target IAB-donor-DU be provided with the source IP address of re-routed packets

- How should tunnelled packets be identified at th target IAB-Donor-DU? Based on BAP header information?

- Should a static IP tunnel be established between source and target IAB-Donor-DUs

- Try to converge on remaining issues (which seem few) and try to close the discussion 

(ZTE - moderator)
Summary of offline disc R3-215904 

This discussion has two phases:

Phase 1: Discuss the data transmission between donor-DUs for inter-donor-DU re-routing. 

Phase 2: TBD. 

The deadline for Phase 1 is Thursday, November 4, 23:59:59 UTC. This allows the moderator to prepare some proposals on Friday for Monday’s online session. 

The deadline for Phase 2 is the same as for all email discussions, i.e., Tuesday, November 9, 12:00 UTC.  

2 For the Chairman’s Notes

3 Discussion 

3.1 Issue 1   UL re-routed packet transmission between IAB-donor-DUs
In last RAN3 meeting, inter-donor-DU re-routing was discussed. To address the source IP filtering during inter-Donor-DU re-routing, Option 4 (i.e. IP-based tunneling between IAB-donor-DUs) was agreed to be considered. In this option, UL re-routed packet is transmitted between target donor-DU and source donor-DU. This can be achieved via a tunnel. For example, upon receiving a packet to be re-routed to source donor-DU, target donor-DU adds an additional IP header on top of the packet, where the destination IP address of the additional IP header is anchored at the source donor-DU. Then it sends the new IP packet to source donor-DU via a tunnel. Besides, contribution ([2]) proposes that the UL re-routed packet should be appended with a GTP-U header and an IP header (tunnel IP header) by target donor-DU, where the destination IP address in the tunnel IP header is the IP address of the source Donor DU. 

In moderator’s view, data transmission between donor-DUs can be realized without a tunnel. For example, target donor-DU, source donor-DU and routers between them can be configured with a routing table, e.g. by OAM. Upon receiving an UL re-routed packet, they delivers it to the next hop according to the routing table, until the packet is finally transmitted to source donor-CU. This has higher transmission efficiency than tunnel-based mechanism since no additional header needs to be added to the re-routed packets.. 

Q1: Please share your view on the UL re-routed packet transmission between IAB-donor-DUs, i.e. whether a tunnel is needed. And what kind of tunnel (e.g.IP-IP tunnel, IP-GTP-GTP-IP tunnel, etc.) should be applied if a tunnel is established between IAB-donor-DUs.
	Company
	Comment

	ZTE
	In our view, data transmission between donor-DUs can be up to implementation. The transmission network or OAM determines how data is transmitted between donor-DUs. For example, routing tables can be configured at target donor-DU, source donor-DU and routers between them. UL re-routed packet is directly forwarded based on the routing table. 

Alternatively, a static tunnel can be configured between donor-DUs. The type of tunnel, e.g. IP-IP tunnel or IP-GTP-GTP-IP tunnel, to be established depends on transmission network or OAM as well. It is out of 3GPP’s scope.  

	Lenovo
	The Option 4 (i.e. IP-based tunneling between IAB-donor-DUs) has been already agreed in last meeting.  So, we should focus on Option 4 instead of diverging.
As for option 4, the UL rerouted packets can be transmitted from target-donor-DU to source-donor-DU via an IP-IP tunnel.

	
	

	
	

	
	

	
	

	
	

	
	

	
	


In last RAN3 meeting, whether static or dynamic tunnel is established between IAB-donor-DUs for option 4 was discussed but no consensus was achieved. Regarding this issue, contributions([3][4][5][7]) propose a static tunnel should be used. While contributions([2][9]) think the tunnel should be dynamic so that it can be established in a more flexible and efficient way. Contribution ([10]) proposes the selection of the static or dynamic inter donor-DUs tunnel should be left to implementation
Q2: If you agree with the tunnel-based mechanism, please share your view on the establishment of the tunnel between IAB-donor-DUs, i.e. whether static or dynamic.
	Company
	Comment

	ZTE
	A static tunnel is preferred because it has no specification impact, e.g. it can be configured by OAM.

If  the tunnel is dynamically established, for intra-CU re-routing case, donor-CU needs to configure donor-DUs to setup IP-based tunnel. Furthermore, for inter-CU re-routing case, source donor-CU needs to indicate target donor-CU about the IP-based tunnel establishment. And the information of source donor-DU(e.g. IP address) should also be sent to target donor-CU in order for it to configure target donor-DU. Otherwise, target donor-DU does not know who to build this tunnel with. 

Considering the specification impact and RAN 2/3 work, it is better to use static tunnel.

	Lenovo
	Static tunnel is preferred for minor specification impacts.

	
	

	
	

	
	

	
	

	
	

	
	

	
	


It is noticed that not all the UL packets arriving at target donor-DU needs to be re-routed to source donor-DU, it is necessary for target donor-DU to differentiate between the re-routed UL packet and the normal UL packet. 

Contributions ([3][4][6][7][9][10]) proposes that target donor-DU receives a list of source IP address(es) to be used for the re-routed packets from donor-CU, and determines the re-routed UL packet based on the IP address list. Contribution ([5]) proposes if the source IP address of a received packet belongs to IP-address pool of source IAB-donor-DU, target donor-DU re-routes the packet to source donor-DU. Contribution ([2]) thinks BAP PDU is transmitted via the tunnel, and the packet to be tunnelled should be identified based on the BAP Routing ID. Contribution ([8]) considers two cases. If the IP packet is transmitted via the tunnel, target donor-DU can pick out the normal UL packets with source IP addresses within the pool of target donor-DU itself. If the BAP PDU is transmitted via the tunnel, additional explicit or implicit indication needs to be introduced to differentiate between the rerouted UL packets and the normal UL packets. 

As we can see, the means for target donor-DU to differentiate between the re-routed UL packet and the normal UL packet depends on the re-routed packet type, i.e. IP packet or BAP PDU packet. So, companies are first invited to provide their views on the re-routed packet type.
Q3: Please share your view on the type of the re-routed packet transferred between IAB-donor-DUs, whether IP packet or BAP PDU packet. 

	Company
	IP packet or BAP PDU packet
	Comment 

	ZTE
	IP packet
	Compared with transmitting IP packet, transmitting BAP PDU packet requires more specification impact. Because target donor-DU needs to be configured with the mapping between BAP addresses (or BAP routing IDs) and the tunnels. Otherwise, target donor-DU does not know which tunnel the BAP PDU should be delivered to. However, regarding IP packet, target donor-DU can know the correct tunnel by implementation, e.g. if source IP address of a re-routed packet belongs to IP-address pool of a donor-DU, target donor-DU delivers the re-routed packet to the tunnel corresponding to the donor-DU.

	Lenovo
	Both IP packet and BAP PDU packet are workable
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Q4: If your answer to Q3 is IP packet, do you agree target donor-DU determine the re-routed UL packet based on a list of source IP address(es) from donor-CU? 
	Company
	Yes/No
	Comment 

	ZTE
	Yes 
	If the source IP address of an UL packet is in the source IP address list, target donor-DU regards the packet as a re-routed packet.

	Lenovo
	See comments
	Based on the source IP address of each UL IP packet, target-donor-DU can pick out the normal UL packets whose source IP addresses within the pool of the target-donor-DU itself, and other UL packets can be regarded as the rerouted UL packets.
Since the source IP address(es) are needed informed from donor-CU, target donor-DU can also determine the re-routed UL packet based on the list of source IP address(es).

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Q5: If your answer to Q3 is BAP PDU packet, please share your view on how target donor-DU  differentiate between the re-routed UL packet and the normal UL packet.
	Company
	Comment 

	Lenovo
	For the BAP PDUs transmitted via the tunnel, since BAP routing ID has been rewritten at the boundary IAB node, and the BAP routing IDs used for the rerouted UL packets and the normal UL packets may be the same in the target routing path, then additional explicit or implicit indication needs to be introduced to differentiate between the rerouted UL packets and the normal UL packets.

	
	

	
	

	
	

	
	

	
	


Considering that target donor-DU could have wired connection with several donor-DUs, contribution ([8]) raises target-donor-DU should route each UL re-routed packet to the correct donor-DU via the corresponding tunnel. And it proposes that for the IP packets transmitted via the tunnel, target-donor-DU needs to be informed with the mapping between source IP addresses and the tunnels from CU. For the BAP PDUs transmitted via the tunnel, target-donor-DU needs to be informed with the mapping between new BAP addresses (or new BAP routing IDs) and the tunnels from CU.
Q6: If your answer to Q3 is IP packet, please share your view on how target donor-DU know which tunnel the re-routed UL packet should be delivered to.
	Company
	Comment 

	ZTE
	If source IP address of a re-routed packet belongs to IP-address pool of a donor-DU, target donor-DU delivers the re-routed packet to the tunnel corresponding to the donor-DU.

	Lenovo
	Target-donor-DU needs to be informed with the mapping between source IP addresses and the tunnels from CU, and then forwards the IP packets to the according tunnels

	
	

	
	

	
	

	
	

	
	

	
	


Q7: If your answer to Q3 is BAP PDU packet, please share your view on how target donor-DU know the corresponding source donor-DU the re-routed UL packet should be delivered to.
	Company
	Comment 

	Lenovo
	Target-donor-DU needs to be informed with the mapping between new BAP addresses (or new BAP routing IDs) and the tunnels from CU, and then forwards the BAP PDUs to the according tunnels.

	
	

	
	

	
	

	
	

	
	


Contribution ([7]) mentions the timing of providing the source IP address list to target donor DU, i.e. when target donor-DU receives the information used for distinguishing the re-routed UL packets.
Q8:Please share your view on when target donor-DU receives the information used for distinguishing the re-routed UL packets.
	Company
	Comment 

	ZTE
	This can be up to donor-CU implementation.

	Lenovo
	This can be left to implementation.

	
	

	
	

	
	

	
	


Contribution ([4]) proposes that in some cases, e.g. migration, once the re-routed packets are all transmitted completely, the source IP address list may not be needed. So target donor-DU should release the source IP address list. Contribution ([3]) proposes target donor-DU should be informed on source IP address(es) which are no longer tunnelled. In sum, this is about the release of the information used for distinguishing the re-routed UL packets at target donor-DU. 
Q9:Please share your view on the release of the information used for distinguishing the re-routed UL packets at target donor-DU.
	Company
	Comment 

	ZTE
	In our view, target donor-DU may need to release such information. Otherwise, it would send the packet, which should have been discarded, to source donor-DU. However, both donor-CU and target donor-DU are not clear when to release the information, because they do not know which packet is the final re-routed packet. 
So we think the release operation is up to target donor-DU implementation.

	Lenovo
	The release can be left to implementation.

	
	

	
	

	
	

	
	


In last RAN3 meeting, 6 options were discussed for inter-donor-DU re-routing and Option 4 was agreed to be considered, i.e. IP-based tunneling between IAB-donor-DUs. Contribution ([10]) raises that Option 6 is also a feasible solution, i.e., the direct forwarding from target IAB-donor-DU to source IAB-donor-CU via IP-based tunnel, among which, the source IP address of the new added outer IP header can be the target IAB-donor-DU’s IP address and the target IP address of the new added outer IP address can be the source IAB-donor-CU’s IP address. However, contribution ([9]) thinks Option 6 does not work in deployments with external security gateways.
Companies are invited to provide their views on the above options.

Q10: Which option(s) do you prefer to address the source IP filtering during inter-Donor-DU re-routing, e.g. Option 4, Option 6 or Both.
	Company
	Option(s)
	Comment

	ZTE
	Both, but 
	We are open for this. Transmitting re-routed packet between target donor-DU to source donor-CU may work if appropriate routing table is configured at target donor-DU and related routers.

	Lenovo
	Option 4
	The down-selection among all options had been done in last meeting. It’s better not to repeat the discussion on it.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.2 Issue 2  BAP re-routing towards the target IAB-donor-DU 

In this meeting, RAN3 receives an LS[1], which captures RAN2’s agreement on BAP re-routing towards the target IAB-donor-DU:

For inter-donor-DU re-routing, support the “previous routing ID to new routing ID” BAP header rewriting.
According to this agreement, IAB node could re-write the routing ID of the UL re-routed packet to a new routing ID, so that the packet can be forwarded to the target donor-DU.
Q11: Do you think that performing BAP header rewriting for inter-donor-DU rerouting have any impact on RAN3? 

	Company
	Yes/No
	Comment 

	ZTE
	No 
	

	Lenovo
	No
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


4 Conclusion, Recommendations [if needed]

If needed
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