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1	Introduction
During RAN2#103bis meeting, it was agreed (agreements are in Annex A) that the IAB architecture design should support many-to-one and one-to-one bearer mappings and should allow concurrent usage of these two bearer mappings. The many-to-one mapping is defined in TR 38.874 as:
For the many-to-one mapping, several UE DRBs are multiplexed onto a single BH RLC-channel based on specific parameters such as bearer QoS profile.
Our understanding is that this means the mapping will be performed above the RLC layer of the backhaul channels. However, how this mapping can be done and how it will affect the placement of the adaptation layer needs further study. 
2 	Adaptation layer above RLC vs. below RLC
Adaptation layer above RLC offers several advantages compared with below RLC adaptation: 

· As highlighted in [1], adaptation below RLC requires a change to the RLC-MAC layer interaction and a change to RLC implementation relative to NR Release 15. Besides, any changes in the IAB network topology will impact the RLC layer configuration.

· The L2 overhead for adaptation below RLC will be higher if there is RLC segmentation as the adaptation layer header is added to each RLC SDU segment.

· One possible advantage of adaptation below RLC is it can implement both hop by hop and end to end ARQ solutions (for 1:1 mapping only). However, we have explained in detail in [2] that there are several issues with end to end ARQ and we have proposed to focus on hop by hop ARQ. Besides, RAN2 has already agreed (Annex A) to support hop-by-hop RLC for the unified design.  

· [bookmark: _Hlk528680602]Since, as stated above, the N:1 mapping is performed above the RLC layer, it is unnecessarily complex to enable this in the case of adaptation layer below RLC. Basically, some additional logical adaptation layer/ mapping functionality is required above RLC as well to perform the mapping from multiple bearers into one RLC entity. For example, some entity/function above RLC has to multiplex/demultiplex the data from/to several UE bearers (which could be based on a mapping information that is transferred/available as a metadata outside the protocol headers). 

[bookmark: _Toc523387411][bookmark: _Toc523487773][bookmark: _Toc528703997][bookmark: _Toc528878526]Adaptation below RLC requires a change to the RLC-MAC layer interaction and a change to RLC implementation relative to NR Release 15.
[bookmark: _Toc528703998][bookmark: _Toc528878527][bookmark: _Toc523387412][bookmark: _Toc523487774]The L2 overhead for adaptation below RLC is higher as the adaptation layer header is added to each RLC SDU segment.
[bookmark: _Toc528878528][bookmark: _Toc528703999]N:1 mapping requires multiplexing of several UE bearers into one backhaul RLC entity and de-multiplexing of data from one backhaul RLC entity into several UE bearers
[bookmark: _Toc528878529]Supporting N:1 mapping will require an additional multiplexing/de-multiplexing functionality above RLC, even if the adaptation layer is below RLC. 
One possible argument for promoting the adaptation layer below RLC is that it could be used to increase QoS granularity without extending the number LCIDs. However, in our view, it is not clear that this would be less complex than extending the number of LCIDs. Besides, it would not improve the QoS granularity in the UL, which would still be limited by the number of LCGs.
[bookmark: _Toc528704000][bookmark: _Toc528878530]It is not clear if there is any benefit of using the adaptation layer for enhancing the QoS granularity instead of extending LCID space. 
[bookmark: _Toc528704001][bookmark: _Toc528878531]Using the adaptation layer below RLC to increase the QoS granularity will not help in the UL since the UL would still be limited by the number of LCGs. 
Given that adaptation below RLC layer requires significant standardization efforts and offers no clear benefit, it is proposed to focus only on the IAB architecture with adaptation layer above RLC.
[bookmark: _Toc523387195][bookmark: _Toc523570909][bookmark: _Toc523726422][bookmark: _Toc523755724][bookmark: _Toc524254497][bookmark: _Toc524966697][bookmark: _Toc525751105][bookmark: _Toc528153939][bookmark: _Toc528161621][bookmark: _Toc528669600][bookmark: _Toc528675354][bookmark: _Toc528677038][bookmark: _Toc528681051][bookmark: _Toc528682359][bookmark: _Toc528704006][bookmark: _Toc528752470][bookmark: _Toc528752592]The rel-16 work on IAB networks supports only adaptation layer above RLC.
4 	Conclusion
The following observation is made:
Observation 1	Adaptation below RLC requires a change to the RLC-MAC layer interaction and a change to RLC implementation relative to NR Release 15.
Observation 2	The L2 overhead for adaptation below RLC is higher as the adaptation layer header is added to each RLC SDU segment.
Observation 3	N:1 mapping requires multiplexing of several UE bearers into one backhaul RLC entity and de-multiplexing of data from one backhaul RLC entity into several UE bearers
Observation 4	Supporting N:1 mapping will require an additional multiplexing/de-multiplexing functionality above RLC, even if the adaptation layer is below RLC.
Observation 5	It is not clear if there is any benefit of using the adaptation layer for enhancing the QoS granularity instead of extending LCID space.
Observation 6	Using the adaptation layer below RLC to increase the QoS granularity will not help in the UL since the UL would still be limited by the number of LCGs.
 

Based on the above observations, we propose:
Proposal 1	The rel-16 work on IAB networks supports only adaptation layer above RLC.
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[bookmark: _In-sequence_SDU_delivery]Annex A
Agreements:
1. The IAB architecture should support many-to-one and one-to-one bearer mappings in a design since both mapping option provide benefits in different deployment and traffic scenarios.
2. The design should allow many-to-one and one-to-one bearer mappings to be used at the same time
3. The unified design supports hop-by-hop ARQ.  End-to-end ARQ is not excluded for one-to-one mapping.
4. The unified design addresses LCID-space and LCG-space limitations to support fine-granular QoS for a sufficiently large number of bearers.
5. The WI should aim for a IAB system with both bearer mapping (N-to-1 and 1-to-1) options for Rel.16.
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