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1	Introduction
The IAB study item aims to define integrated access and backhauling (IAB) solutions for NR. Further, different user plane protocol stack alternatives were agreed to be included in the study. 
This contribution compares the Architecture 1a protocol stack alternatives for user plane considering various dimensions and requirements of IAB. Further, it proposes to capture this comparison in the TR 38.874. 

2	Comparison of user plane alternatives for Architecture 1a
The user plane protocol stack alternatives for Architecture 1a are shown in Figure 1 (copy of Figure 8.2.2 – 1 in the SI TR 38.874). We analyze briefly each alternative and propose to add the analysis into the TR
2.1 User plane alternative a)


Figure 1: Protocol stack example a) for UE-access for architecture 1a
-	Adaptation layer is either integrated with MAC or above MAC (shown in the figure)
-	RLC is UE bearer specific, RLC ARQ is end-to-end, RLC (re)segmentation is possible in each node
-	F1-U, i.e., GTP-U/UDP/IP is terminated in the Donor DU
-	One-to-one mapping between UE DRBs and BH RLC channels is applied
-	End-to-end reliability is provided by e2e RLC ARQ and DDDS for DL over the intra-donor F1-U
-	Flow control over the backhaul is provided by UE bearer specific hop-by-hop backpressure scheduling
-	Scheduling: normal per UE bearer (logical channel) priority handling/scheduling at MAC
2.2 User plane alternative b)


Figure 2: Protocol stack example b) for UE-access for architecture 1a
-	Adaptation layer is either integrated with MAC or above MAC (shown in the figure)
-	RLC is UE bearer specific, RLC ARQ is hop-by-hop, RLC retransmission and (re)segmentation is possible in each node
-	F1-U, i.e., GTP-U/UDP/IP is terminated in the Donor DU
-	One-to-one mapping between UE DRBs and BH RLC channels is applied
-	End-to-end reliability can be provided by additional e2e RLC status reports (ACKs) and DDDS for DL over the intra-donor F1-U
-	Flow control over the backhaul is provided by UE bearer specific hop-by-hop backpressure scheduling
-	Scheduling: normal per UE bearer (logical channel) priority handling/scheduling at MAC
Observation 1: UP alternative b requires additional e2e RLC status reports to provide end-to-end reliability.
2.3 User plane alternative c)


Figure 3: Protocol stack example c) for UE-access for architecture 1a
-	Adaptation layer is above RLC, adaptation layer is UE bearer specific
-	RLC is “IAB bearer” specific, RLC ARQ is hop-by-hop, RLC retransmission, reassembly and (re)segmentation is performed in each node and RLC reassembly is required in each node before forwarding
-	F1-U, i.e., GTP-U/UDP/IP is terminated in the Donor DU
-	Many-to-one mapping (at adaptation layer) between Access UE DRBs and BH RLC channels
-	End-to-end reliability requires additional e2e status reports (adaptation layer) and DDDS for DL over the intra-donor F1-U
-	Hop-by-hop flow control over the backhaul is provided by IAB bearer specific hop-by-hop backpressure scheduling and additional UE bearer specific flow control at adaptation layer would be required for e2e flow control 
-	Two step scheduling: UE bearer mapping to RLC channels at adaptation layer and “IAB bearer” (logical channel) priority handling/scheduling at MAC
Observation 2: UP alternative c requires additional e2e status reports at adaptation layer and additional UE bearer specific flow control at adaptation layer.
2.4 User plane alternative d)


Figure 4: Protocol stack example d) for UE-access for architecture 1a
-	Adaptation layer is above RLC, adaptation layer is UE bearer (GTP-U tunnel) specific
-	RLC is “IAB bearer” specific, RLC ARQ is hop-by-hop, RLC retransmission, reassembly and (re)segmentation is performed in each node and RLC reassembly is required in each node before forwarding a packet
-	F1-U, i.e., GTP-U is forwarded to the access IAB node DU
-	Many-to-one mapping (at adaptation layer) between UE DRBs (GTP-U tunnels) and BH RLC channels
-	End-to-end reliability requires additional e2e status reports: for DL, DDDS in GTP-U can be used, for UL either adaptation layer status reporting or “UDDS” in GTP-U would be required
-	Flow control over the backhaul is provided by IAB bearer specific hop-by-hop backpressure scheduling and additional UE bearer specific e2e flow control at GTP-U (for DL)
-	Two step scheduling: UE bearer mapping to RLC channels at adaptation layer and “IAB bearer” (logical channel) priority handling/scheduling at MAC
-	Extra overhead from GTP-U headers
Observation 3: UP alternative d requires additional e2e status reporting for UL (either adaptation layer status reporting or “UDDS” in GTP-U) and GTP-U header bring extra overhead.
2.5 User plane alternative e)


Figure 5: Protocol stack example e) for UE-access for architecture 1a
-	Adaptation layer is above RLC, adaptation layer does not have UE bearer visibility (IP flows)
-	RLC is “IAB bearer” specific, RLC ARQ is hop-by-hop, RLC retransmission, reassembly and (re)segmentation is performed in each node and RLC reassembly is required in each node before forwarding the packet
-	F1-U, i.e., GTP-U/UDP/IP is forwarded to the access IAB node DU
-	Many-to-one mapping (at adaptation layer) between IP flows and BH RLC channels based on DSCP in IP header
-	End-to-end reliability requires additional e2e status reports: for DL, DDDS in GTP-U can be used, for UL either adaptation layer status reporting  or “UDDS” in GTP-U would be required
-	Flow control over the backhaul is provided by IAB bearer specific hop-by-hop backpressure scheduling and additional UE bearer specific e2e flow control at GTP-U (for DL)
-	Two step scheduling: IP flow mapping to RLC channels at adaptation layer based on DSCP and “IAB bearer” (logical channel) priority handling/scheduling at MAC
-	Extra overhead from GTP-U/UDP/IP headers
Observation 4: In UP alternative e, adaptation layer handles IP flows and does not have visibility to UE bearers. It requires additional e2e status reporting for UL (either adaptation layer status reporting or “UDDS” in GTP-U) and GTP-U/UDP/IP headers bring extra overhead.
3	Conclusions
In this contribution the user plane protocol stack alternatives were compared, and the following observations were made:
Observation 1: UP alternative b requires additional e2e RLC status reports to provide end-to-end reliability.
Observation 2: UP alternative c requires additional e2e status reports at adaptation layer and additional UE bearer specific flow control at adaptation layer.
Observation 3: UP alternative d requires additional e2e status reporting for UL (either adaptation layer status reporting or “UDDS” in GTP-U) and GTP-U header bring extra overhead.
Observation 4: In UP alternative e, adaptation layer handles IP flows and does not have visibility to UE bearers. It requires additional e2e status reporting for UL (either adaptation layer status reporting or “UDDS” in GTP-U) and GTP-U/UDP/IP headers bring extra overhead.
We propose to add the analysis from Section 2 into TR 38.874.
Proposal: Include the TP into TR 38.874.


Text proposal
[bookmark: _Toc525213632]8.2.1 	General
The following subsections describe various user plane aspects for architecture group 1 including placement of an adaptation layer, functions supported by the adaptation layer, support of multi-hop RLC, impacts on scheduler and QoS. The study will analyse described architecture options to identify trade-offs between these various aspects with the goal to recommend a single architecture for this group. 
The following five alternatives (a – e) are considered for user plane protocol stacks for architecture 1a. 
Alternative a)


Figure 8.2.1-1: Protocol stack alternative a) example for UE-access for architecture 1a
-	Adaptation layer is either integrated with MAC or above MAC (shown in the figure)
-	RLC is UE bearer specific, RLC ARQ is end-to-end, RLC (re)segmentation is possible in each node
-	F1-U, i.e., GTP-U/UDP/IP is terminated in the Donor DU
-	One-to-one mapping between UE DRBs and BH RLC channels is applied
-	End-to-end reliability is provided by e2e RLC ARQ and DDDS for DL over the intra-donor F1-U
-	Flow control over the backhaul is provided by UE bearer specific hop-by-hop backpressure scheduling
-	Scheduling: normal per UE bearer (logical channel) priority handling/scheduling at MAC
Alternative b)


Figure 8.2.1-2: Protocol stack alternative b) example for UE-access for architecture 1a
-	Adaptation layer is either integrated with MAC or above MAC (shown in the figure)
-	RLC is UE bearer specific, RLC ARQ is hop-by-hop, RLC retransmission and (re)segmentation is possible in each node
-	F1-U, i.e., GTP-U/UDP/IP is terminated in the Donor DU
-	One-to-one mapping between UE DRBs and BH RLC channels is applied
-	End-to-end reliability can be provided by additional e2e RLC status reports (ACKs) and DDDS for DL over the intra-donor F1-U
-	Flow control over the backhaul is provided by UE bearer specific hop-by-hop backpressure scheduling
-	Scheduling: normal per UE bearer (logical channel) priority handling/scheduling at MAC
Alternative c)


Figure 8.2.1-3: Protocol stack alternative c) example for UE-access for architecture 1a
-	Adaptation layer is above RLC, adaptation layer is UE bearer specific
-	RLC is “IAB bearer” specific, RLC ARQ is hop-by-hop, RLC retransmission, reassembly and (re)segmentation is performed in each node and RLC reassembly is required in each node before forwarding the packet
-	F1-U, i.e., GTP-U/UDP/IP is terminated in the Donor DU
-	Many-to-one mapping (at adaptation layer) between UE DRBs and BH RLC channels
-	End-to-end reliability requires additional e2e status reports (adaptation layer) and DDDS for DL over the intra-donor F1-U
-	Hop-by-hop flow control over the backhaul is provided by IAB bearer specific hop-by-hop backpressure scheduling and additional UE bearer specific flow control at adaptation layer is required for e2e flow control
-	Two step scheduling: UE bearer mapping to RLC channels at adaptation layer and “IAB bearer” (logical channel) priority handling/scheduling at MAC
Alternative d)


Figure 8.2.1-4: Protocol stack alternative d) example for UE-access for architecture 1a
-	Adaptation layer is above RLC, adaptation layer is UE bearer (GTP-U tunnel) specific
-	RLC is “IAB bearer” specific, RLC ARQ is hop-by-hop, RLC retransmission, reassembly and (re)segmentation is performed in each node and RLC reassembly is required in each node before forwarding the packet
-	F1-U, i.e., GTP-U is forwarded to the access IAB node DU
-	Many-to-one mapping (at adaptation layer) between UE DRBs (GTP-U tunnels) and BH RLC channels
-	End-to-end reliability requires additional e2e status reports: for DL, DDDS in GTP-U can be used, for UL it is FFS (either adaptation layer status reporting or “UDDS” in GTP-U)
-	Hop-by-hop flow control over the backhaul is provided by IAB bearer specific hop-by-hop backpressure scheduling and additional UE bearer specific e2e flow control at GTP-U (for DL) is required
-	Two step scheduling: UE bearer mapping to RLC channels at adaptation layer and “IAB bearer” (logical channel) priority handling/scheduling at MAC
-	Extra overhead from GTP-U headers
Alternative e)


Figure 8.2.1-5: Protocol stack alternative e) example for UE-access for architecture 1a
-	Adaptation layer is above RLC, adaptation layer does not have UE bearer visibility (IP flows)
-	RLC is “IAB bearer” specific, RLC ARQ is hop-by-hop, RLC retransmission, reassembly and (re)segmentation is performed in each node and RLC reassembly is required in each node before forwarding the packet
-	F1-U, i.e., GTP-U/UDP/IP is forwarded to the access IAB node DU
-	Many-to-one mapping (at adaptation layer) between IP flows and BH RLC channels based on DSCP in IP header
-	End-to-end reliability requires additional e2e status reports: for DL, DDDS in GTP-U can be used, for UL it is FFS (either adaptation layer status reporting or “UDDS” in GTP-U)
-	Hop-by-hop flow control over the backhaul is provided by IAB bearer specific hop-by-hop backpressure scheduling and additional UE bearer specific e2e flow control at GTP-U (for DL) is required
-	Two step scheduling: IP flow mapping to RLC channels at adaptation layer based on DSCP and “IAB bearer” (logical channel) priority handling/scheduling at MAC
-	Extra overhead from GTP-U/UDP/IP headers



Figure 8.2.2 - 1: Protocol stack examples for UE-access using L2-relaying with adaptation layer for architecture 1a 


Figure 8.2.2 1 - 26: Protocol stack example for UE-access using L2-relaying with adaptation layer for architecture 1b 
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