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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In RAN2-113e meeting, an issue related to the possible mixed deployment scenario, which allows an IAB network contains both Rel. 16 IAB node, and future release IAB node (e.g. Rel. 17 IAB node), was raised in [1]. According to the discussion paper [1], the main problem for the mixed deployment of IAB node is on how the Rel.16 IAB node will handle some packets with unknown and reserved values in the BAP header, if these packets are sent from some future release nodes. After some discussion, the conclusion for such issue is shown as the following [2]: R2-2101452	Handling of Unknown and Reserved Values in the BAP Header	Ericsson	discussion	NR_IAB-Core
-	[Rev1] Chairman comment: It is important to have clear extension principles. Even though for UP compatibility can be handled by configuration, for easy extension, R2 frequently anyway apply B, i.e. ignore non-recognized information.
[022] Noted
[022] The scenario in which a Rel.16 IAB is the next hop for an IAB node of a future release is possible.
[022] No enhancements at this moment (not needed, or can be specified when necessary) for the issue brought up by R2-2101452.


In this paper, we are going to discussion some more issues related to such mixed deployment scenario.
Discussion
According to [1], an example of the mixed IAB deployment scenario with hybrid releases of IAB nodes is shown as Figure 1, where some “new ” IAB nodes means the IAB node in future release (e.g. Rel. 17 IAB node), and the “old” IAB node is the Rel.16 IAB node.



[bookmark: _Ref71362584][bookmark: _Ref58776637]Figure 1. Example of mixed IAB node deployment scenario with hybrid releases.
1.1 [bookmark: _Ref71557680]The handling of future release BAP data PDU for intermediate Rel.16 IAB node 
In R16, an intermediate IAB node will forward a BAP Data Packets received from previous hop node, and as specified in the TS38.340 [3], there are two kinds of operation to achieve such data forwarding in intermediate IAB node: 
Option 1. The receiving part on the BAP entity of the intermediate IAB node delivers the BAP data PDU to the transmitting part on the collocated BAP entity.
Option 2. The receiving part delivers BAP SDU to the collocated transmitting part, and the transmitting part adds BAP header with same BAP routing ID as the one removed by the receiving part.Figure 4.2.2-1 shows one example of the functional view of the BAP sublayer. This functional view should not restrict implementation. The figure is based on the radio interface protocol architecture defined in TS 38.300 [2].
In the example of Figure 4.2.2-1, the receiving part on the BAP entity delivers BAP PDUs to the transmitting part on the collocated BAP entity. Alternatively, the receiving part may deliver BAP SDUs to the collocated transmitting part. When passing BAP SDUs, the receiving part removes the BAP header and the transmitting part adds the BAP header with the same BAP routing ID as carried on the BAP PDU header prior to removal. Passing BAP SDUs in this manner is therefore functionally equivalent to passing BAP PDUs, in implementation. The following specification therefore refers to the passing of BAP Data Packets.
Besides, BAP entity generates, delivers/receives BAP Control PDU(s) as described in clause 6.1.2. BAP Control PDU can only be exchanged between peer BAP entities across the BH link.


Figure 4.2.2-1. Example of functional view of BAP sublayer

1.1.1 [bookmark: _Ref71554707] Handling of “R” bits at intermediate Rel.16 IAB nodes
For the IAB network deployed with hybrid release (including Rel. 16 IAB nodes, and future release IAB nodes), if some reserved bit(s) of the BAP header has (have) been specified as new introduced filed(s) in future release, and the “new” version nodes (may be either an access IAB node or an IAB-donor-DU) will generate a BAP DATA PDU which contains the new version of BAP header. If such BAP DATA PDU is received by an intermediate “old” IAB node (R16 IAB node), if the value of “new introduced filed(s)” is not “0”, then the intermediate “old” IAB node will face a problem of how to proceed with this BAP DATA PDU with new version BAP header.
Possibility 1: It may discard this BAP DATA PDU since the reserved bits are used according to current BAP specification as mentioned by [1]. Apparently, if the BAP routing ID part contains a valid DESTINATON filed, and the intermediate “old” IAB node can find a matched routing entry for the BAP routing ID ( at least for a matched DESTINATON filed) such discarding should be avoided, because the DATA part of such kinds of packets may still be parsed correctly by the destination node. 
Observation 1: For the IAB network deployed with hybrid release, it is possible for an intermediate “old” IAB node to discard some BAP data packets with new introduced fields in the BAP header if these fields use reserved bits of R16 BAP header.
Observation 2: An intermediate “old” IAB node should not discard the BAP DATA PDU with reserved values (e.g. R bit set as “1”), if the DESTINATION filed contains valid values and has at least one match entry from its configured routing table. 
[bookmark: _GoBack]Possibility 2: If this intermediate “old” IAB node will not discard such BAP DATA PDU. And if the BAP entity adopt option 2 when forwarding a BAP DATA Packets, it means that the transmitting part of its BAP entity will add the BAP header for the forwarded BAP DATA Packets. The current specification only emphasized that the BAP routing ID of the new added BAP header should be same as the one be removed by the receiving part of the collocated BAP entity, without mentioning how to proceed with other fields in the BAP header. It is worth noting that the transmitting BAP entity in the “old” intermediate IAB node will not add a BAP header with any of “R” bit being set as “1”. Consequently, the new introduced field(s) of such BAP DATA PDU will be changed by some intermediate “old” IAB nodes. Apparently, such change is not expected, if the new introduced field(s) is(are) meaningful for the destination node if the destination node is a future release node. If using option 1, there is no such changing problem since the receiving part just deliver the whole BAP PDU to the transmitting part of the collocated BAP entity.
To avoid the problem described in possibility 2, some statement should be added in the BAP specification, to indicate that the transmitting part of BAP entity in the intermediate IAB node should keep the BAP header same as received, even if using option 2.
Observation 3: For the IAB network deployed with hybrid release, it is possible for an intermediate “old” IAB node to change some new introduced fields in the BAP header if these fields use the reserved bits of R16 BAP header. 
1.1.2 Handling of extended BAP header at intermediate Rel.16 IAB nodes
As analysed in Possibility 1 in the section 2.1.1, if the BAP routing ID part of a BAP data Packet contains a valid DESTINATON filed, and the intermediate “old” IAB node can find a matched routing entry for the BAP routing ID ( at least for a matched DESTINATON filed), it still make sense to let such intermediate IAB node forward such packet at least according to the DESTINATION field in the BAP header. However, if the DESTINATON part in the BAP header is extended in future release, it is unable for a Rel.16 IAB node to read the extended part of the DESTINATION field, then the packets will not be forwarded correctly by this intermediate Rel.16 IAB node.
Observation 4: If the DESTINATON field contained in a BAP data packet is extended in future release, the intermediate Rel.16 IAB node(s) is (are) not able to perform routing correctly for such packet.
1.2 [bookmark: _Ref71557686]Handling of BAP DATA PDU at the destination Rel.16 IAB node
For an “old” IAB node works as the destination node, if the BAP header is extended in future release, even if the packets being forwarded to it correctly, it will still unable to parse such packet correctly. 

Figure 6.2.2-1: BAP Data PDU format

For example, in some possible case, if the DESTINATION field is not extended, but some new field(s) is(are) added between the Data and PATH field in the current BAP Data PDU as shown in the Figure 6.2.2-1 of the TS38.340, the “old” IAB node will treat the new added filed(s) as Data, and deliver the Data parts to the higher layer. Then the higher layer will get wrong header information of such higher layer. 

In another case, if the DESTINATION field is extended in future release, some Rel.16 IAB nodes will still only take the “10 bits” DESTINATION field as the destination BAP address. Then the Rel.16 IAB node may mistakenly thinking that the packet was for itself if the legacy DESTINATION field matches its own BAP address, but the truth is that the packet is contains DESTINATION field and is for some future release IAB node, the BAP address of such future release IAB node just share same legacy DESTINATOIN value as this Rel.16 IAB node. 
Observation 5: If the BAP header is extended in future release (e.g. adding some new fields), the Rel. 16 IAB node is not able to parse the packets correctly as a destination node in the wireless BH link.
1.3 How to deal with the problem for hybrid release IAB network? 
Now that we have agreements that “The scenario in which a Rel.16 IAB is the next hop for an IAB node of a future release is possible”, it means the mixed IAB deployment with hybrid releases is valid scenarios, and we need solve/avoid the problems listed in clause 2.1 and clause 2.2.
Based on the above observations, the specification impact for Rel.16 IAB node should be “only checking the BAP routing ID field, and ignore the Reserved bits” with the following assumptions for enabling the hybrid release IAB deployment:
Assumption 1: When receiving BAP data packets from the receiving part of the collocated BAP entity and constructing BAP Data PDUs as needed, the transmitting part of the BAP entity on the IAB-MT/IAB-DU generates the same BAP header (including R bits) as that of the received BAP Data PDU. 
Assumption 2: The BAP Data PDU with a future release BAP header is allowed to be destined to a Release 16 IAB node, only if the length of BAP header is not extended compared to Release 16. 
Assumption 3: The BAP Data PDU with a future release BAP header is allowed to be received by a Release 16 IAB node, only if the DESTINATION field is not extended compared to Release 16.
If with above 3 assumptions, the Rel.16 IAB node (either serves as the destination node, or serves as intermediate IAB node) can work well using the BAP routing ID (at least the DESTINATION field) part contained in the BAP header, by ignoring the “R” bits and other parts. So we have the following proposals:
Proposal 1: R2 agrees to the change to BAP specification as “only checking the BAP routing ID field, and ignore the Reserved bits” for Rel.16 IAB nodes, with clarifying the Assumption 1-3 in the R16 BAP specification: (with draft CR in R2-2106218).
Assumption 1: When receiving BAP data packets from the receiving part of the collocated BAP entity and constructing BAP Data PDUs as needed, the transmitting part of the BAP entity on the IAB-MT/IAB-DU generates the same BAP header (including R bits) as that of the received BAP Data PDU. 
Assumption 2: The BAP Data PDU with a future release BAP header is allowed to be destined to a Release 16 IAB node, only if the length of BAP header is not extended compared to Release 16. 
Assumption 3: The BAP Data PDU with a future release BAP header is allowed to be received by a Release 16 IAB node, only if the DESTINATION field is not extended compared to Release 16.
Proposal 2: In future release, if the Assumption 1-3 cannot be met, the IAB donor CU should ensure that the BAP layer in any R16 nodes will not receive any future release BAP packets.
The CR to according to the proposals 1 has been given in another paper [4]. 
Conclusion
In this paper, some issues related to the mixed IAB deployment scenario with hybrid releases are analyzed, and we get the following observations, assumptions and proposals:
Observation 1: For the IAB network deployed with hybrid release, it is possible for an intermediate “old” IAB node to discard some BAP data packets with new introduced fields in the BAP header if these fields use the reserved bits of R16 BAP header.
Observation 2: An intermediate “old” IAB node should not discard the BAP DATA PDU with reserved values (e.g. R bit set as “1”), if the DESTINATION filed contains valid values and has at least one match entry from its configured routing table. 
Observation 3: For the IAB network deployed with hybrid release, it is possible for an intermediate “old” IAB node to change some new introduced fields in the BAP header of a future release BAP data packet, if these fields use the reserved bits of R16 BAP header, even if not discard such future release BAP data packet. 
Observation 4: If the DESTINATON field contained in a BAP data packet is extended in future release, the intermediate Rel.16 IAB node(s) is (are) not able to perform routing correctly for such packet.
Observation 5: If the BAP header is extended in future release (e.g. adding some new fields), the Rel. 16 IAB node is not able to parse the packets correctly as a destination node in the wireless BH link.
Proposal 1: R2 agrees to the change to BAP specification as “only checking the BAP routing ID field, and ignore the Reserved bits” for Rel.16 IAB nodes, with clarifying the Assumption 1-3 in the R16 BAP specification: (with draft CR in R2-2106218)
Assumption 1: When receiving BAP data packets from the receiving part of the collocated BAP entity and constructing BAP Data PDUs as needed, the transmitting part of the BAP entity on the IAB-MT/IAB-DU generates the same BAP header (including R bits) as that of the received BAP Data PDU. 
Assumption 2: The BAP Data PDU with a future release BAP header is allowed to be destined to a Release 16 IAB node, only if the length of BAP header is not extended compared to Release 16. 
Assumption 3: The BAP Data PDU with a future release BAP header is allowed to be received by a Release 16 IAB node, only if the DESTINATION field is not extended compared to Release 16.
Proposal 2: In future release, if the Assumption 1-3 cannot be met, the IAB donor CU should ensure that the BAP layer in any R16 nodes will not receive any future release BAP packets.
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