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1   Introduction

At the RAN2#105 meeting in Athens, among others, the following agreements were reached:
· RAN2 confirms that routing and bearer mapping (e.g. mapping of BH RLC channels) are adaptation layer functions

…
· R2 assumes that Donor CU configures the Adaptation layer, and R2 assumes that the routing is a function of the Adaptation layer. FFS the detail routing functionality, e.g. what is configured vs. what is decided locally. 

In this tdoc we provide our views on the outstanding issues highlighted in yellow and some other related issues to do with the routing functionality (including whether the intermediate node can/should perform bearer (re)mapping – issue which has proven contentious in post-RAN2#105 email discussion [105#47] (Email Discussion on Bearer Mapping) – and where the decision on bearer mapping and routing is made). The issues we address in this tdoc are key in reaching a common understanding on the mechanics of routing – the various mapping options and where the decisions are made – and are therefore in our opinion crucial in progressing the IAB WI.
2   On bearer (re)mapping at intermediate nodes: why we may needed it and what the options are
2.1   High-level categorisation based on where mapping is performed and where the mapping is decided
The Adapt at the intermediate IAB nodes (modelled as a single or two entities – tbc) routes the traffic from an ingress to an egress BH RLC channel, based fully or in part on configuration received from the CU. The way we see things, there are four possible designs:

1. The intermediate nodes perform the mapping of UE DRBs (rather than ingress BH RLC channels) to BH RLCs, while the donor decides on the mapping for the first hop AND all subsequent hops. 
2. The intermediate nodes decide on AND perform the mapping of UE DRBs (rather than ingress BH RLC channels) to BH RLCs, while the donor only decides on the mapping for the first hop. 

3. The intermediate nodes perform the mapping of ingress BH RLC channels to egress BH RLCs (essentially – data forwarding), based on decisions made by the donor end-to-end. However, the intermediate nodes may need to – due to reasons explained in more detail below (Section 2.2) – perform remapping of UE DRBs to BH RLCs so that alternative routes and/or different BH RLC channels on the same route (link) may be used.
4. The intermediate nodes decide on AND perform the mapping of ingress BH RLC channels to egress BH RLCs. Again, the intermediate nodes may need to – due to reasons explained in more detail below (Section 2.2) – perform remapping of UE DRBs to BH RLCs so that alternative routes may be used and/or different BH RLC channels on the same route (link).
The above options are summarized in a succinct way in the Table immediately below:

	Option
	Do the intermediate nodes perform (A) mapping of UE DRBs to egress BH RLC channels, or (B) ingress BH RLC channels to egress BH RLC channels?
	Does the donor CU decide on this mapping (Yes/No)?
	In cases where intermediate nodes perform mapping of ingress BH RLC channels to egress BH RLC channels, are intermediate nodes allowed to perform the remapping of UE DRBs to egress BH RLCs?

	1
	A
	Yes
	n/a

	2
	A
	No
	n/a

	3
	B
	Yes
	Yes

	4
	B
	No
	Yes


As a starting point, we propose that RAN2 discusses and agrees the following:
Proposal 1: Both of the following options are part of the Rel-16 IAB design:

1. The mapping of UE DRBs to BH RLC channels is only performed once (at the Donor for downstream, at the access IAB node for upstream) per end-to-end path;

2. The mapping of UE DRBs to BH RLC channels is performed at the Donor (or access IAB node) for the first hop only, and then again separately at every individual intermediate node (put another way, each node will perform mapping between UE DRBs and egress BH RLC channels).
We now look at case 1 of Proposal 1, and provide our reasoning behind why we think that remapping may be needed and is indeed beneficial in some cases.
2.2   Reasons why remapping at intermediate nodes is needed for improved performance
In our view, key reasons to support the remapping at intermediate nodes are:

· Nodes closer to the Donor will likely have to aggregate traffic, while nodes further downstream can offer one-to-one mapping of DRBs to BH RLC channels more easily – therefore it makes sense to allow remapping at intermediate nodes.

· The intermediate nodes may need to – due to local issues (change in QoS status of a link or BH RLC channel on a link) – perform remapping of UE DRBs to BH RLCs so that alternative routes may be used and/or different BH RLC channels on the same route.

· Remapping may also be required if packets (aggregated together) have different routes from a certain point in the network onwards.
· Remapping may additionally be required if e.g. we have different number of BH RLC channels with same QoS status entering and exiting a node. There are several reasons as to why we could have several backhaul channels with the same QoS, as this depends on the definition of the QoS of a link, and a specific NW implementation:

· We could e.g. group multiple QCIs into one QoS type/status. This grouping could then change from link to link and introduce additional flexibility for the network. 
· It is also possible we will have multiple best-effort pipes on a single link and that number can change from link to link.

· And finally, as we move downstream and away from the donor, a finer differentiation of QoS is possible.

Based on the detailed analysis provided above, we propose the following:

Proposal 2: For the case 1 of Proposal 1, where the intermediate nodes operate by performing data forwarding (mapping of ingress BH RLC channels to egress BH RLC channels), the intermediate nodes may perform remapping of UE DRBs to BH RLCs.

And lastly, we focus on where the decisions on bearer mapping/remapping/data forwarding is made.

2.3   On where the decision is made
From the Table in Section 2.1 it is clear that for both cases of Proposal 1, the mapping in question can be decided in a fully centralized manner (by the Donor CU) – cases 1 and 3 – or with some element of localized decision-making. For both cases of Proposal 1, the decision on the mapping at individual intermediate IAB nodes can be made at the Donor or at the intermediate node itself. While there can be normative solutions (design variants) which support only centralised decision making, RAN2 should agree in our opinion that there will also be normative solutions which allow for local decision-making, including allowances in IAB design for any underlying signalling exchange to make this happen.
Proposal 3: RAN2 agree that there will be normative solutions which allow for local decision-making, including allowances in IAB design for any underlying signalling exchange to make this happen.
We would like to further note that there is a special case of the centralized approach whereby Donor CU configures multiple mapping options for intermediate nodes (regardless of whether intermediate nodes perform mapping of UE DRBs to egress BH RLC channels, or data forwarding) and signal which one is to be chosen based on feedback from intermediate nodes (this is still considered a fully centralized option as no distributed decision-making is done).
Proposal 4: For both cases of Proposal 1 employing the centralized approach, the Donor CU could configure multiple mapping options for intermediate nodes and signal which one is to be chosen.

When some element of distributed decision-making is deployed (i.e. the mapping rule is decided by donor DU or IAB node – cases 2 and 4), the QoS profiles of the UE DRBs need to be available at intermediate nodes. The Adapt header itself does not need to contain any QoS info. For further details, please refer to our tdoc [1] on the Adapt layer.
3   Conclusions
In this tdoc we provided our views on the outstanding issues to do with the routing functionality (including whether the intermediate node can/should perform bearer (re)mapping – issue which has proven contentious in post-RAN2#105 email discussion [105#47] (Email Discussion on Bearer Mapping) – and where the decision on bearer mapping and routing is made). In summary, we propose the following for RAN2’s consideration and approval:
Proposal 5: Both of the following options are part of the Rel-16 IAB design:

1. The mapping of UE DRBs to BH RLC channels is only performed once (at the Donor for downstream, at the access IAB node for upstream) per end-to-end path;

2. The mapping of UE DRBs to BH RLC channels is performed at the Donor (or access IAB node) for the first hop only, and then again separately at every individual intermediate node (put another way, each node will perform mapping between UE DRBs and egress BH RLC CH).

Proposal 6: For the case 1 of Proposal 1, where the intermediate nodes operate by performing data forwarding (mapping of ingress BH RLC channels to egress BH RLC channels), the intermediate nodes may perform remapping of UE DRBs to BH RLCs.

Proposal 7: RAN2 agree that there will be normative solutions which allow for local decision-making, including allowances in IAB design for any underlying signalling exchange to make this happen.
Proposal 8: For both cases of Proposal 1 employing the centralized approach, the Donor CU could configure multiple mapping options for intermediate nodes and signal which one is to be chosen.
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