
[bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: OLE_LINK12]3GPP TSG-RAN WG2 Meeting #114-e                                                    R2-2104779
Online, May 19 – May 27, 2021

Source:	CATT 
Title:	Inter-donor Topology Adaptation
Agenda Item:	8.4.3
Document for:	Discussion and Decision
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Introduction
RAN2 discussed inter-donor topology adaptation in [1] based on RAN3 LS [2] and [3]. Basic agreements on CP/UP separation were reached.
	SRB2 can be used for F1-C transport in CP/UP-separation scenario 1 (FFS other cases)
Split SRB2 can be used for F1-C transport in CP/UP-separation scenario 2 (FFS other cases)


This contribution will discuss:
· F1-C over RRC vs. F1-C over BAP in CP/UP separation scenarios;
· Solutions for inter-topology BAP routing
Discussion
CP/UP separation 
RAN3 introduced 2 scenarios of CP-UP separation and identified the benefit of allowing the F1-C over NR access link in FR1, e.g., improve the reliability and reduce the latency of F1-C traffic [2]. 
In the 2 scenarios, F1-C traffic is transmitted in the path with one hop via non-donor node and F1-U traffic is transmitted in the path with multiple hops via donor node. 
	· Scenario 1: F1-C uses NR access link via M-NG-RAN node (non-donor node) + F1-U uses backhaul link via S-NG-RAN node (donor node)
· Scenario 2: F1-U uses backhaul link via M-NG-RAN node (donor node) + F1-C uses NR access link via S-NG-RAN node (non-donor node)





Scenario 1 (SN is donor node)
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]RAN2 agreed SRB2 can be used for F1-C transport in CP/UP-separation scenario 1 but left FFS for other cases. We discussed F1-C transmission over RRC in [1] and most companies would like to rule out SRB1 for F1-C transmission in scenario 1 due to several reasons: 1) following Rel-16 EN-DC case in which F1-C is transmitted in LTE side via SRB2 only; 2) if F1-C is transmitted with the highest priority via SRB1, the transmission of other RRC messages may be impacted. Since there is little support for F1-C in SRB1, it could be ruled out in scenario 1. Another aspect is whether split SRB2 is allowed in scenario 1. If split SRB2 is allowed, F1-C over RRC and F1-C over BAP are allowed simultaneously in SN link. In SN link, at least one BH RLC channel is configured for F1-C traffic, and another BH RLC channel is configured for RRC message. It is strange to encapsulate some F1-C traffic into RRC message which is mapped to one BH RLC channel, and map other F1-C traffic to another BH RLC channel without RRC encapsulation. It increases the complexity of IAB donor without any benefit.
Proposal 1: F1-C over RRC and F1-C over BAP should not be supported simultaneously on the same parent link.
Proposal 2: Only SRB2 can be used for F1-C transport in CP/UP-separation scenario 1, that is, neither SRB1 nor split SRB2 is supported for F1-C transport in scenario 1.
Scenario 2 (MN is donor node)
RAN2 agreed split SRB2 can be used for F1-C transport in CP/UP-separation scenario 2. In current RRC specification, split SRB is configured as duplication SRB which is stated in [4] as “Split SRB: In MR-DC, an SRB that supports transmission via MCG and SCG as well as duplication of RRC PDUs.” SRB duplication is always activated when it is configured. Without optimization, F1-C in split SRB2 should be transmitted in both MN link and SN link. It collides with the purpose of RAN3 to introduce the scenario 2.
Some optimizations can be considered based on the discussion in [1].
· Option 1: additional path  indication for split SRB
When split SRB2 is configured for F1-C traffic, additional path indication in RRC signaling can be introduced to avoid duplicated transmission in both MN link and SN link. In scenario 2, the path indication should be “SN(SCG)”.
· Option 2: specify F1-C over RRC is not transmitted in IAB donor link in RRC specification
IAB node can identify IAB donor link via IAB related configuration. If it is stated explicitly that F1-C over RRC shall not be transmitted in IAB donor link, IAB-MT can transmit RRC signaling containing F1-C traffic in non-donor link even if split SRB2 is configured.
Option 2 has minimal specification impact so it is preferred.
Proposal 3: Specify in RRC specification that F1-C over RRC shall not be transmitted in IAB donor link.
Inter-donor topology redundancy
Problem of inter-donor topology BAP routing due to BAP address collision and solutions provided by RAN3 have been analyzed in [1]. The examples of conflicts on PDU forwarding for inter-topology BAP routing in [1] are shown in Figure 1.
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[bookmark: _Ref70450048]Figure 1Conflicts on PDU forwarding for inter-topology BAP routing
RAN3 provided 4 options in LS [3].
· Option 1: OAM based solution
· Option 3: routing via a new unique identity (e.g., extended BAP address with CU component, separate set of (e)LCIDs)
· Option 4: BAP header rewriting based on BAP routing ID at, e.g., the boundary node
· Option 5: BAP header rewriting based on IP header at, e.g., the boundary node (seems to also impact RAN2)
Although we think BAP address collision is rare case and it can be compensated by routing via path ID, simple solution with minimal specification impact can be considered if most companies want a solution.
Option 1 and option 3 are clear for us.
For option 4, according to the description in [1], we think it could be:
· Routing ID mapping table is configured to the boundary node. In the Routing ID mapping table,  ingress routing ID is aimed to the boundary node, and the egress routing ID is aimed to the final destination which is donor-DU1/donor-DU2 in upstream and UE accessed IAB node/destination IAB node in downstream. We are not clear that:
· We don’t know which node is responsible to configure the routing ID mapping table to the boundary node.
· It seems multiple BAP addresses can be configured to the boundary node.
· It seems multiple path IDs can be configured to the same path between an IAB node/ IAB-DU and the boundary node.
· IAB donor DU1 and the IAB nodes in original path need to be aware of the inter-donor topology change so they can set the boundary node as destination node when BAP rewriting is needed.  
· In both downstream and upstream, the boundary node is set as destination node by the first transmission node (donor-DU1, donor-DU2, UE accessed IAB node);
· Boundary node rewrite BAP header based on the Routing ID mapping table when it received a BAP PDU whose DESTINATION field matches a BAP address in the ingress of Routing ID mapping table.
For option 5, it could be similar to option 4 except the Routing ID mapping table is not needed and the boundary node has IP-to-L2 mapping function as IAB-donor-DU.
· In both downstream and upstream, the boundary node is set as destination node by the first transmission node (donor-DU1, donor-DU2, UE accessed IAB node);
· Both donor CU1 and donor CU2 configure IP-to-L2 mapping rules to the boundary node;
· IP header for IP-to-L2 mapping in the boundary node should be delivered to the boundary node;
· Boundary node can perform IP-to-L2 mapping as IAB-donor-DU.
Then we compare the 4 options provided by RAN3 in Table 1.
[bookmark: _Ref70501846]Table 1 Comparison of RAN3 solutions
	
	Impact on RAN2 spec
	Impact on RAN3 spec
	Backward compatibility 
	Resource consumption

	Option 1
	No
	No
	Yes
	No

	Option 3
	High
Extend BAP header size; or extend eLCID space
	Medium
Add other components for IAB routing configuration
	No
	Increasing overhead due to extended BAP header

	Option 4
	High
	High
	Yes for other intermediate nodes
	No

	Option 5
	Low
	Medium
	Yes for other intermediate nodes
	Increasing overhead because IP header should be delivered to the boundary node.


According to above comparison, except option 1, other options will impact both RAN2 and RAN3 specifications. Considering backward compatibility and considerable overhead, option 3 could be excluded.
Option 4 has impacts on migration node, descendant node and IAB donor. But it has no extra overhead. Regarding option 5, it has little impact on RAN2 specification.
Proposal 4: Option 4 (BAP header rewriting based on BAP routing ID) and option 5 (BAP header rewriting based on IP header) could be considered. 
Conclusion
[bookmark: OLE_LINK60][bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the discussion in section 2, we get below observations and proposals:
Proposal 1: F1-C over RRC and F1-C over BAP should not be supported simultaneously on the same parent link.
Proposal 2: Only SRB2 can be used for F1-C transport in CP/UP-separation scenario 1, that is, neither SRB1 nor split SRB2 is supported for F1-C transport in scenario 1.
Proposal 3: Specify in RRC specification that F1-C over RRC shall not be transmitted in IAB donor link.
Proposal 4: Option 4 (BAP header rewriting based on BAP routing ID) and option 5 (BAP header rewriting based on IP header) could be considered. 
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