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1. Introduction
This document contains email discussion: 

· [103bis#xx][NR - IAB] Adaptation layer in MT  (Qualcomm)


Intended outcome: TP 


Deadline:  Thursday 2018-11-02 

This email discussion is based on online discussion on adaptation layer in MT UP transport. Here are the chairman’s notes from the online discussion:
R2-1814999
Adaptation layer in IAB MT
Nokia, Nokia Shanghai Bell
discussion
Rel-16
FS_NR_IAB
R2-1812303

Adaptation layer is always present for all the traffic exchanged between IAB nodes, i.e. for both traffic of Access UEs as well as for traffic terminated and originating in IAB node.

-
Qualcomm indicates that we haven’t even discussed MT UP support.  

R2-1814073
UP support for IAB node in arch 1a
Qualcomm Inc
discussion

-
Ericsson points out that GTP-U should be in Node 1.  

=>
Fix the figures with GTP-U the Node 1

-
Ericsson thinks that Nokia’s proposal can go in the section of advantages/disadvantages of TR

=>
Include table with advantages/disadvantages and proposals from R2-1814999 in the TP. 

=>
Capture in the TP Protocol stack with adaptation layer and without adaptation layer 

2. Discussion
Contribution R2-1814073 by Qualcomm contains a TP with protocol stacks for the MT’s UP transport. This TP aims to keep FFS if the MT’s access link holds the adapt layer. The protocol stacks therefore show the adaptation layer on the MT’s access link with dashed lines. 

During online session, it was observed that some of the figures need corrections. It was also proposed to show separate stacks for each case, i.e. MT UP access link with and without Adapt layer.

Section 5 of this document holds a TP with the corrected protocol stacks, one set of stacks showing MT’s UP access link with Adapt layer and the other without. The TP below further holds original text from R2-1814073, which compares MT access with and without Adapt layer. 

The TP below further holds a protocol stack for UE-based UP traffic using architecture 1b (Figure 8.2.2-2). This figure corrects TR 38.874 v0.50 in that it changes the dashed lines to solid lines for the adapt layer on the upstream link of the UE’s parent node. 
Contribution R2-184999 by Nokia contains the following discussion and proposal (without TP):
This aspect was shortly discussed, but not concluded during the e-mail discussion mentioned above. In the table below, we summarize pros and cons of having adaptation layer always included in the serving IAB node, some of which were also indicated during the course of the aforementioned e-mail discussion:

	Adaptation layer present in the serving IAB node
	Adaptation layer not present in the serving IAB node

	1. All traffic destined to the IAB node can use the same routing principles based on IAB node identifier in the adaptation layer header

2. Logical channel space is not decreased due to separation of traffic terminated in or originating from the IAB node

3. Same processing rules are used for all the packets arriving to the MT part of the IAB node (both terminated in IAB node and the ones destined for Access UEs or next hop IAB node)

4. More overhead on the last hop due to adaptation layer existence for traffic generated by or terminated in the IAB node
	1. Traffic terminated in the IAB node needs to be routed differently compared to traffic, which is to be relayed to the Access UEs connected to this IAB node

2. Separate logical channel needs to be assigned for traffic terminated in the IAB node, which reduces the number of logical channels available for QoS differentiation

3. Different processing rules are used for all the packets arriving to the MT part of the IAB node (both terminated in IAB node and the ones destined for Access UEs or next hop IAB node)

4. Reduced overhead on the last hop


It can be seen that the advantage of omitting adaptation layer is reduced overhead of the traffic terminated or originating in the IAB node. However, it comes at the expense of complications in terms of packet processing and routing by the IAB node as well as reduced logical channel ID space, which limits flexibility in terms of QoS differentiation. Since the number of packets terminated/originating in the IAB nodes is expected to be very small compared to the one related to Access UEs, we think the gains of overhead reduction will be negligible, so in order to avoid issues brought by omitting adaptation layer for traffic terminated/originating in IAB nodes, we propose the following:

Proposal 1: Adaptation layer is always present for all the traffic exchanged between IAB nodes, i.e. for both traffic of Access UEs as well as for traffic terminated and originating in IAB node.

Using comparisons from R2-1814073 and the table from R2-184999 as a starting point, this email discussion aims to establish a consolidated table in the TP with a comparison between MT’s UP access link with vs. without adaptation layer.
The following text captures comments from the email discussion:

Comments:
· LG thinks that Adapt on MT’s access link for UP option d) should not include GTP-U and for UP option e), it should not include GTP-U/IP. 

· Rapporteur believes that these headers are integral part of Adapt. Otherwise, there would be two different solutions of Adapt.

· Rapporteur thinks that bullet 1 in Nokia’s table is technically incorrect. If the same routing rules are applied for UE and MT traffic, the routing of the MT’s access traffic is terminated at the MT’s parent node. In fact, it would not be obvious what routing addresses the Adapt layer would carry on the MT’s access link. 

· ZTE agrees with LG that for UP option d), the stacks should not include GTP-U and for UP option e), it should not include IP. Adapt would only be used to multiplex MT-access and backhaul traffic onto the same LCH but not for routing and GTP-U specific operations.

· Rapporteur proposes to explicitly capture this purpose of Adapt on the MT’s access link, which is to multiplex MT’s access and backhaul traffic onto same LCH, and to only use Adapt on the MT’s access link.

· AT&T and Ericsson think that multiplexing of MT’s access and backhaul traffic onto same LCH does not make sense, and that it would be better to have MT’s access link look like the UE’s access link.

· Huawei thinks that the goal of Adapt on MT’s access link is to make it look like MT’s backhaul link rather than UE’s access link. For UP options d) and e), it should hold the full stack for this very reason. 

· Rapporteur concludes that there is no agreement on the purpose of having Adapt on the MT’s access protocol stack nor on the shape of the stack with Adapt. It is therefore necessary to take a step back and identify the issues before discussing and comparing solutions with protocol stacks.

· LG and Lenovo agree with rapporteur.

· Huawei disagrees with rapporteur and proposes a different set of stacks, which are closer to the stacks originally proposed by Qualcomm.
· Nokia agrees with Huawei. They especially want to do have a comparison table.

· Rapporteur proposes a consolidated TP which captures Huawei’s stacks with an updated comparison table.
· Long discussion on transport of MT access traffic on MT’s backhaul link.

· Agreement between Huawei and rapporteur to refer to using access vs. backhaul RLC channel for MT’s traffic rather than w/o vs. with Adapt.

3. Text Proposal for TR 38.874

The following changes to TR 38.874 are proposed:

********* Start of Change **********
8
Radio protocol aspects
Editor’s note:
Primary responsible WG for this clause is RAN2.

8.1
Packet Processing

8.2 
User-plane considerations for architecture group 1

8.2.1 
General

…

8.2.2 
Adaptation Layer

…
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Figure 8.2.2 - 2: Protocol stack example for UE-access using L2-relaying with adaptation layer for architecture
…

8.2.3 
Multi-hop RLC ARQ

…

8.2.x 
UP support of IAB-node


[image: image3.emf]a)

b)

IAB-node 2

DU MT DU MT DU

CU-UP

IAB-node 1 IAB-donor

IAB-node 2

DU MT DU MT DU

CU-UP

IAB-node 1 IAB-donor

c)

RLC

Adapt

RLC

Adapt

RLC

IAB-node 2

DU MT DU MT DU CU-UP

IAB-node 1 IAB-donor

Adapt

MAC MAC MAC

PDCP

SDAP

PDCP

SDAP

RLC

Adapt

MAC

RLC RLC RLC

MAC MAC MAC

PDCP

SDAP

PDCP

SDAP

RLC

MAC

Adapt Adapt Adapt Adapt

RLC Seg RLC Seg

MAC MAC

PDCP

SDAP

PDCP

SDAP

RLC Seg

MAC

Adapt Adapt Adapt Adapt

RLC ARQ

RLC Seg

RLC ARQ

MAC

GTP-U

UDP

IP

GTP-U

UDP

IP

GTP-U

UDP

IP

GT-U

UDP

IP

GTP-U

UDP

IP

GTP-U

UDP

IP

Intra-donor F1-U

BH RLC channel

MT’s DRB

Intra-donor F1-U BH RLC channel MT’s DRB

Intra-donor F1-U BH RLC channel MT’s DRB

d)

RLC

Adapt

RLC

Adapt

RLC

IAB-node 2

DU MT DU MT DU

CU-UP

IAB-node 1 IAB-donor

Adapt

MAC MAC MAC

PDCP

SDAP

PDCP

SDAP

RLC

Adapt

MAC

GTP-U

UDP

IP

GTP-U

UDP

IP

Intra-donor F1-U BH RLC channel MT’s DRB

GTP-U GTP-U

e)

RLC

Adapt

RLC

Adapt

RLC

IAB-node 2

DU MT DU MT DU

CU-UP

IAB-node 1 IAB-donor

Adapt

MAC MAC MAC

PDCP

SDAP

PDCP

SDAP

RLC

Adapt

MAC

GTP-U

UDP

IP

UDP

IP

Intra-donor F1-U

BH RLC channel UE’s DRB

GTP-U

IP IP IP IP


Figure 8.2.x-1: Protocol stack examples for MT-access using L2-relaying with adaptation layer for architecture 1a
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Figure 8.2.x-2: Protocol stack examples for MT-access using L2-relaying with adaptation layer for architecture 1b
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Figure 8.2.x-3: Protocol stack examples for MT-access using L2-relaying without adaptation layer for architecture 1a
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Figure 8.2.x-4: Protocol stack examples for MT-access using L2-relaying without adaptation layer for architecture 1b

The MT on the IAB-node may also have its own access traffic, e.g., for OAM support. Figures 8.2.x-1, -2, -3 and -4 show examples of protocol stacks to support MT-access traffic.
In Figures 8.2.x-1 and -2, the MT uses backhaul RLC channels to carry its own traffic. In this case, the MT’s access traffic is encapsulated in F1*-U on the MT’s backhaul link.  

In Figures 8.2.x-3 and -4, the MT uses access RLC channels for its own traffic like a UE. 
Table 8.2.x-1 shows comparisons between both options.
Table 8.2.x-1: Comparison between transport of MT’s own traffic on MT’s backhaul RLC channel or on access RLC channel
	MT’s own traffic transported on backhaul RLC channel
	MT’s own traffic transported on access RLC channel 

	1. The logical channel space is not decreased through MT access traffic.
	1. Separate logical channel needs to be assigned for MT access traffic, which reduces the number of logical channels available for BH traffic.

	2. Same processing rules are used for MT’s access traffic and BH traffic on last hop. 
	2. Different processing rules are used for MT’s access traffic than for BH traffic on last hop.

	3. Different processing rules are used for MT-access traffic than for UE access traffic.
	3. Same processing rules are used for MT access traffic and UE access traffic.

	4. Additional overhead on last hop for MT’s access traffic due to F1*-U.
	4. No additional overhead on last hop for MT’s access traffic.


********* End of Change **********
3GPP
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