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Introduction
[bookmark: _Ref178064866]One of remaining issues on BAP specification is whether to support a transmission buffer in BAP layer. This contribution analyses BAP operation and present our views on this issue.

[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
As addressed in [1], in NR, there was a discussion to determine whether to have a transmission buffer in SDAP. The decision was that there is no transmission buffer considered in SDAP layer and no data volume calculation is included in the SDAP specification which means that SDAP layer should deliver data to lower layer directly. Actually this was agreed because the PDCP layer has a transmission buffer and can retransmit the data, if needed, e.g., handover and RRC reconfiguration. Thus, data loss can be mitigated by the PDCP.
In IAB, however, the user plane protocol stack of the IAB node is comprised of BAP, RLC, and MAC unlike NR protocol stack. If the BAP layer has no transmission buffer like NR SDAP layer, only RLC layer has a transmission buffer and all forwarded packets should be stored in the RLC layer after routing and bearer mapping operation. In this situation, if BH RLF occurs, all stored packets in RLC layer should be discarded and only a few packets, which is in middle of the routing and bearer mapping operation, can be re-routed to the other normal BH link. 
Observation 1. If BAP layer has no transmission buffer, all forwarded packets should be stored in RLC layer after routing and bearer mapping operation, and all stored packets in RLC layer should be discarded in case of BH RLF.



If the BAP layer has a transmission buffer, on the other hand, an IAB node does not need to store all forwarded packets in the RLC layer and also excessive packet discarding in RLC layer can be avoided in case of BH RLF. For example, as shown in above figure, if the BAP layer has a buffer, the BAP layer can submit the forwarded packets to the RLC layer whenever the BAP layer wants and only a set of forwarded packets may be stored in the RLC layer and discarded in case of BH RLF. However, if the BAP layer has no buffer, the BAP layer should submit all forwarded packets to the RLC layer and all forwarded packets will be discarded by the RLC in case of BH RLF. 
Observation 2. If BAP layer has a transmission buffer, the BAP layer can freely control how many forwarded packets are stored in RLC layer after routing and bearer mapping operation, and only a set of forwarded packets in RLC layer may be discarded in case of BH RLF.

Note that even if the BAP layer has a transmission buffer, sequence number and state variables are not needed and detailed operation for submitting the forwarded packets to the RLC layer is up to implementation. Thus, no complex operation is not expected with a transmission buffer in the BAP layer, but this gives more freedom to the BAP layer for data forwarding. 
Observation 3. Even if BAP layer has a transmission buffer, sequence number and state variables are not needed and detailed operation for submitting the forwarded packets to the RLC layer is up to implementation.

One more point is that even though only fixed scenario is considered in Rel-16 IAB, it is natural to consider more mobility scenarios as a future extension of IAB functionality and actually there is an ongoing suggestion in Rel-17 IAB, which focuses on mobility enhancement for IAB, e.g., mobile IAB. Given that one of BAP, RLC, and MAC layers should have a pivoting role for user plane traffic in future mobility scenario, we think that RLC and MAC layers are inappropriate candidates and not consistent with the current 3GPP specification and the BAP layer would be the possible candidate. In this case, it would be better to have a transmission buffer to handle the forwarded packets properly during mobility related procedure. If all forwarded packets are stored in the RLC layer, unnecessary discarding in RLC layer by RLC re-establishment and implicit/(or probably) ambiguous retransmission should not be avoided. From BAP specification point of view, we also think that clear operation and procedure is desirable. 
Observation 4. Considering the future extension of IAB functionality, the BAP layer having a transmission buffer is more future proof than no transmission buffer in BAP layer.
Proposal. The BAP layer should have a transmission buffer.

[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Conclusion
In this contribution, we discussed a transmission buffer in BAP layer and present below proposals:
Observation 1. If BAP layer has no transmission buffer, all forwarded packets should be stored in RLC layer after routing and bearer mapping operation, and all stored packets in RLC layer should be discarded in case of BH RLF.
Observation 2. If BAP layer has a transmission buffer, the BAP layer can freely control how many forwarded packets are stored in RLC layer after routing and bearer mapping operation, and only a set of forwarded packets in RLC layer may be discarded in case of BH RLF.
Observation 3. Even if BAP layer has a transmission buffer, sequence number and state variables are not needed and detailed operation for submitting the forwarded packets to the RLC layer is up to implementation.
Observation 4. Considering the future extension of IAB functionality, the BAP layer having a transmission buffer is more future proof than no transmission buffer in BAP layer.
Proposal. The BAP layer should have a transmission buffer.
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