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Introduction

Two architecture groups have been discussed in current TR 38.874. For Architecture group 1, two options 1a and 1b are described in details, and many respects of user plane, such as the position of adaptation layer, ARQ mode in the multi-hop bearer,  IP-layer termination, and the presence of adaptation layer on MT’s access link, are discussed extensively with all kinds of optional solutions. Pros and cons of these solutions are also analyzed completely. Since it is the last meeting for IAB SI, it is necessary to downselect these solutions. In this paper, we will provide our views for options in each respect.  

Discussion

2.1 Architecture 1a or 1b
The main difference between architecture 1a and 1b lies in that 1a relays UE traffic by RLC links directly while 1b relays UE traffic by PDU sessions of the access IAB node. Hence, UE traffic needs to go through access IAB node’s UPF in 1b. This would lead to a complex donor obviously since UPF has to be co-located in IAB donor. Besides, a traffic packet would be processed by SDAP/PDCP layer twice in 1b. One is in the UE bearer, and the other is in the IAB-node’s bearer. Such kind of redundant processing in 1b is not necessary at all. Hence, architecture 1a should be  considered further for future work.  

Proposal 1: Architecture 1a should be selected for future work. 

2.2 Position of Adaptation layer

In architecture 1a, there are two options for the position of adaptation layer.

Option 1: Adapt above RLC  

Option 2: Adapt above MAC

In Option 1, an adaptation header is added to each PDCP PDU. While in Option 2, an adaptation header is added to each RLC PDU. Due to the possibility of segmentation in RLC layer, the overhead caused by the adaptation header could be larger in Option 2. Furthermore, it is much easier to realize traffic aggregation in Option 1, where traffic from different input RLC entities could be mapped to a same output RLC entity in the adaptation layer based on the contents of adaptation header at any intermediate node. While in Option 2, extra traffic mapping between RLC entities has to be performed above the adaptation layer which could still based on the contents of adaptation header. Such kind of cross-layer processing makes the whole traffic-mapping process difficult to understand and could lead to more impact to specification. Therefore, Adapt above RLC is a better choice for future work. 

Proposal 2: Adapt above RLC is a better choice for future work.. 

2.3 E2E or HbH ARQ

In architecture group 1, there have been lots of discussion on the two ARQ modes of multi-hop bearer, which could be either end-to-end (E2E) or hop-by-hop (HbH). A quite complete comparison table has been provided in TR 38.874.  Despite the controversial total delay, HbH ARQ would provide a more efficient resource usage undoubtedly since packets need not to be re-transmitted at the hops where they have been delivered successfully before. 

Furthermore, E2E ARQ could lead to more impact to RLC specification as current RLC transmission window size and timers might be too small to accommodate the large multi-hop E2E delay. For HbH ARQ, lossless delivery of UL data during topology change (e.g. failure of radio link between IAB nodes) has been discussed intensively, and it is clear now that lossless delivery could be realized by delaying RLC ACK from access IAB node to UE after it receives a UL delivery confirmation from IAB donor, or by rerouting of PDCP PDUs buffered on intermediate IAB nodes. Although the first enhancement could also enlarge the RLC-layer delay at the first-hop access link, it would not lead to more impact to RLC specification than E2E ARQ even in the worst case. 

Taken into the above considerations, HbH ARQ would be a better choice for future work in the down selection. 

 Proposal 3: Hop-by-hop ARQ would be a better choice for future work in the down selection. 
2.4 IP termination

There are two options for IP termination in architecture group 1 as discussed before in the emails. 

Option 1: IP termination at the access IAB node
Option 2: IP termination at the Donor DU
Terminating IP at IAB node could reuse existing F1 interface more efficiently while IP termination at the donor IAB node does cause more specification effort. Hence, IP termination at the access IAB node should be selected for future work and CU should send IP packets to different IAB nodes. However, keeping all the contents of IP/UDP header in the multi-hop relaying could be not necessary. Although the amount of overhead for a large packet is small (about 3.7% overhead assuming 1500B size packet), it would be large for small packets. For example, for a packet of 150B, it would be 37%. Therefore, some enhancement should be applied for Option 1. For example, Donor DU could just move the necessary contents in the GTP-U header (e.g. TEID) to the adaptation header when it receives a IP packet to a downstream IAB node. 
Proposal 4:  IP termination at the access IAB node should be selected for future work with potential consideration on overhead reduction. 

2.5 Presence of adaptation layer on MT’s access link
In architecture group 1, each IAB node use a MT to connect with its parent node. Whether to include the adaptation layer on MT’s access link could have different impacts although both of the solutions could work. When adaptation layer is present on MT’s access link, adaptation layer can be used to multiplex MT access bearers and BH traffic onto the same logical channel without decreasing logical channel space, and same processing rules are used for MT’s access traffic and BH traffic. While when adaptation layer is not present on MT’s access link, different processing rules are used for MT’s access traffic and BH traffic, and logical channel space is reduced due to that separate logical channel needs to be assigned for MT traffic. Therefore, adaptation layer present on MT’s access link is a better choice for future work. 

 Proposal 5: Adaptation layer present on MT’s access link is a better choice for future work. 

Conclusion

In this contribution, we provided our views for optional solutions’ down selection in IAB Architecture Group 1. And we have the following proposals:

Proposal 1: Architecture 1a should be selected for future work. 

Proposal 2: Adapt above RLC is a better choice for future work.. 

Proposal 3: Hop-by-hop ARQ would be a better choice for future work in the down selection. 
Proposal 4:  IP termination at the access IAB node should be selected for future work with potential consideration on overhead reduction. 

Proposal 5: Adaptation layer present on MT’s access link is a better choice for future work. 
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