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1   Introduction
On the topic of IAB bearer mapping and L2 design, at RAN2#103-Bis in Chengdu the following was agreed:

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.

The essence of the above agreements is that the IAB design (to be developed as part of a Rel-16 WI) needs to support both N:1 and 1:1 bearer mappings, and that any LCID space limitations that arise from this requirement need to be address, including potentially enhancing LCID and LCG space.

A post-meeting e-mail discussion – [103bis#32][NR - IAB] Unified design (Qualcomm) – was launched to further flesh out the details of a design which supports the above requirements. While this e-mail discussion proved very useful in collecting different companies’ views, it also opened some new questions that this tdoc addresses (specifically on bearer mapping options for the unified design).
2   Bearer mapping: different interpretations
Based on what is written in the IAB TR (Section 8.2.4.1), and on our early understanding of the mapping definition, N:1 bearer mapping (aka aggregation, or multiplexing) refers to mapping of UE DRBs to BH RLC channels (quote from the TR, Section 8.2.4.1: “An IAB node needs to multiplex the UE DRBs to the BH RLC-Channel”). The inherent assumption is that the mapping between BH RLC channels and LCHs is 1:1, maintaining the fundamental LTE and NR principle. However an alternative option was proposed [103bis#32] whereby mapping between UE DRBs and BH RLC channels is 1:1, and the mapping between BH RLC channels and LCHs is N:1 (meaning that multiplexing happens below RLC). This option is also already mentioned in Section 8.2.5 of the TR.
Observation 1 N:1 bearer mapping refers to both aggregation above RLC (currently the more common meaning), and aggregation below RLC. 
Proposal 1: Aggregation below RLC (while mentioned in Section 8.2.5 of TR38.874v0.5.0) introduces an N:1 mapping definition not consistent with TR38.874v0.5.0 (Section 8.2.4.1), and we propose that RAN2 reviews and agrees the TP in [1].

Looking at the more common meaning of the N:1 mapping (performed above RLC), we aggregate (i.e. perform N:1 bearer mapping) to save on the LCID space. In other words, the need for aggregation may be limitations in the LCID space.

When it comes to aggregation below RLC, the 1:1 link between RLC entities and LCHs has been broken. In other words, in this case by increasing the number of RLC entities to match the number of UE DRBs, and then performing the aggregation below RLC, we achieve the overall N:1 mapping from UE DRBs to LCHs.
Observation 2 Aggregation below RLC requires a number of RLC entities equal to the (potentially considerable) number of UE DRBs.

Observation 3 Both above and below RLC aggregations achieve N:1 mapping of UE DRBs to the LCID space.
The gain (as well as pain) of the two different approaches is different – we look at it in the next Section.
3   Cost of bearer aggregation
When aggregating different UE DRBs – either above or below RLC – an identifier is needed to isolate the specific UE DRB within the PDU passed to lower layers.
Observation 4 Both types of N:1 mapping (above and below RLC) require an identifier to isolate the specific UE DRB.
Observation 5 For the case of above-RLC aggregation, the UE DRB ID is sufficient for this purpose.
Observation 6 For the case of below-RLC aggregation, an identifier is needed with sufficiently large space to identify an individual RLC channel; a mapping is then required between this new identifier space and the existing LCID space. It remains to be seen whether the UE DRB ID is sufficient for this purpose, or whether an additional RLC channel identifier is needed. 

 Two additional points should be noted:
· In the below-RLC aggregation case, any additional RLC channel identifier introduced impacts MAC procedures such as LCP and BSR;

· In the above-RLC aggregation case, the two or more DRBs multiplexed together onto a single input RLC entity will be mapped onto the same output RLC entity, meaning that routing requirements may restrict QoS considerations, and vice versa; this appears not to be the case for the below-RLC aggregation approach.

	Metric
	Above-RLC aggregation
	Below-RLC aggregation

	Support for N:1 UE DRB to LCID mapping
	Yes
	Yes

	Support for 1:1 UE DRB to LCID mapping without LCID space extension
	No
	No

	For the case of N:1 UE DRB to LCID mapping, is there a need for additional identifier on top of UE DRB ID?
	No
	FFS

	Support for end-to-end RLC ARQ
	No
	Yes

	RLC/MAC specification impact
	No
	Yes (operation of below-RLC N:1 mapping, impact on LCP/BSR etc, and potentially a new identifier)

	New layer required
	Yes
	 No

	Routing and QoS requirements can be met independently
	No
	Yes


4   Need for aggregation
The IAB design should be scalable meaning that it should support a number of UE DRBs which is larger than the current LCID space; it should further take into account that the number of UE DRBs supported by IAB nodes will grow with the increasing number of hops. This being said, our expectation is that early deployments of IAB will be limited to 1-2 hops. 

Aggregation is nevertheless a sensible design choice as we expect many best-effort bearers and only a handful (initially) of bearers with stringent QoS requirements. Nevertheless, due to the small number of hops expected in early deployments, we do not think that much further effort should be spent on discussing the exact details of aggregation in the SI phase.

Proposal 2: RAN2 to agree on and capture a comparison of two example N:1 bearer mappings in the TR. The above Table can be used as a starting point.

5   Conclusions
Based on the following observation:
Observation 7 N:1 bearer mapping refers to both aggregation above RLC (currently the more common meaning), and aggregation below RLC. 

and the fact that in Section 8.2.4.1 of the IAB TR we say that “An IAB node needs to multiplex the UE DRBs to the BH RLC-Channel” while in Section 8.2.5 of the TR we discuss a design option whereby mapping between UE DRBs and BH RLC channels is 1:1, and the mapping between BH RLC channels and LCHs is N:1, we proposed the following:

Proposal 3: Aggregation below RLC (while mentioned in Section 8.2.5 of TR38.874v0.5.0) introduces an N:1 mapping definition not consistent with TR38.874v0.5.0 (Section 8.2.4.1), and we propose that RAN2 reviews and agrees the TP in [1].

We made the following additional observations on the two types of multiplexing:

Observation 8 Aggregation below RLC requires a number of RLC entities equal to the (potentially considerable) number of UE DRBs.

Observation 9 Both above and below RLC aggregations achieve N:1 mapping of UE DRBs to the LCID space.

Observation 10 Both types of N:1 mapping (above and below RLC) require an identifier to isolate the specific UE DRB.

Observation 11 For the case of above-RLC aggregation, the UE DRB ID is sufficient for this purpose.
Observation 12 For the case of below-RLC aggregation, an identifier is needed with sufficiently large space to identify an individual RLC channel; a mapping is then required between this new identifier space and the existing LCID space. It remains to be seen whether the UE DRB ID is sufficient for this purpose, or whether an additional RLC channel identifier is needed. 

Based on this set of observations and some further insight, we drew up a comparison Table, and proposed the following:
Proposal 4: RAN2 to agree on and capture a comparison of two example N:1 bearer mappings in the TR. The above Table can be used as a starting point.

We do not think that much further effort should be spent on discussing the exact details of aggregation in the SI phase. Main options, relevant L2 structures, and pros and cons have already been covered in enough detail in our opinion, and the Table we propose in this submission (and the TP in [1]) should hopefully round off this topic for the SI phase.
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