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1 Introduction

In Rel-15 IAB SI, it was agreed that IAB can support stand-alone (SA) and non-stand-alone (NSA) deployments, and in NSA deployment the IAB node can operate in either SA- or in NSA-mode. 

In this contribution, we mainly discuss the IAB procedure and CP signalling transmission in NSA network.

2 Discussion
According to TR 38.874 [1], for NSA network there were two solutions proposed in the study phase: 
Option b) UE operates in NSA with EPC while IAB node operates in SA with NGC
Option c) UE and IAB node operate in NSA with EPC
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Figure 1. Example for IAB node operation in SA-mode and in NSA-mode
The CP signalling transmission for option b) and option c) may be different. 
In option b), the IAB node’s MT attaches to the IAB donor via NR Uu directly, so existing SRB1/2 are established between IAB node MT and IAB donor CU, which can be used to transmit IAB node MT’s NR RRC message and IAB node DU’s F1AP signalling.  

Observation 1: In option b), the existing SRB1/2 between IAB node and IAB donor CU is used to transmit MT’s NR RRC and DU’s F1AP.
In option c), there are two possible solutions for CP signalling transmission.

Option 1: CP signalling are transmitted via NR path directly.
This option needs SRB3 always setup between IAB node MT and IAB donor CU.
However, currently, SRB3 establishment is an optional function, and the decision to establish SRB3 is taken by the SgNB in EN-DC network. In order to support this option, IAB donor CU should initiate SRB3 establishment with IAB node MT. 
The details of CP signalling transmission as follows:

During the SCG addition procedure, the IAB donor CU can decide to establish SRB3 towards the IAB node MT based on an indication carried in SgNB Addition Request message. After SRB3 is established, the IAB node MT’s NR RRC message is carried over SRB3 on NR Uu between IAB node MT and IAB donor. Within the IAB donor, a native F1-C stack is reused, see a) in figure 2. 

For IAB node DU’s F1AP message, it may also be carried over SRB3 of the collocated MT, see b) in figure 2, or may use a dedicated SRB. F1AP is protected by the SRB’s PDCP. 
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Figure 2. Example for option 1: CP signalling are transmitted via NR path directly
Option 2: CP signalling are transmitted via LTE path.
In this option, SRB3 is not established between IAB node MT and IAB donor CU. CP signalling needs to be forwarded via the LTE path. 

The details of CP signalling transmission as follows:

Similar to a normal EN-DC UE, the IAB node MT’s NR RRC message is encapsulated into the IAB node’s MT LTE RRC message, and forwarded via SRB1/2 on LTE Uu between IAB node MT and eNB, and then forwarded via X2AP between eNB and IAB donor CU, see a) in figure 3. 
For the IAB node DU’s F1AP message, there are two transmission solutions. As shown in b) of figure 3, one solution is that the IAB node DU’s F1AP message is encapsulated into the IAB node MT’s NR RRC message, and then the IAB node MT’s NR RRC message is encapsulated into the IAB node MT’s LTE RRC message. The other solution is that the IAB node DU’s F1AP message is encapsulated into the IAB node MT’s LTE RRC message directly. 
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Figure 3. Example for option 2: CP signalling are transmitted via LTE path
Observation 2: For option c), there are two possible solutions for CP signalling transmission:

· Option 1: CP signalling are transmitted over SRB3 via NR Uu directly.
· Option 2: CP signalling are transmitted over SRB1/2 via LTE Uu and over X2 interface.
Based on the above analysis, the above two solutions for CP signalling transmission are feasible. Therefore, we propose that:
Proposal 1: RAN2 needs to decide which solution is adopted for CP signalling transmission in option c). 
For user plane, the data transmission in option b) and option c) also needs to be discussed.
In option b), the IAB node operates in SA-mode and only uses the NR link for backhauling.
In option c), the IAB node operates in NSA-mode. However, whether the UE data can be transmitted over LTE backhaul to IAB node was not considered in the SI phase. As shown in figure 4, taking the SCG split bearer for example, if the UE data can be transmitted over LTE backhaul to the IAB node, there could be significant impact on LTE, e.g. the adaptation layer for routing and bearer mapping could be introduced in LTE and some enhancements over X2 interface are also needed to help the eNB know which IAB node MT the UE data is to be sent to. To be simple, it could be better to only support UE data transmission over NR backhaul between IAB donor and IAB node in Rel-16.
Proposal 2: In option c), the UE data transmission between IAB donor and IAB node over LTE backhaul is not considered in Rel-16.
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Figure 4. Example for UE data transmission between IAB donor and IAB node over LTE backhaul 
3 Conclusion
In this contribution, we mainly discuss the IAB procedure and CP signalling transmission in NSA network, and have the following observations and proposals:

Observation 1: In option b), the existing SRB1/2 between IAB node and IAB donor CU is used to transmit MT’s NR RRC and DU’s F1AP.
Observation 2: For option c), there are two possible solutions for CP signalling transmission:

· Option 1: CP signalling are transmitted over SRB3 via NR Uu directly.

· Option 2: CP signalling are transmitted over SRB1/2 via LTE Uu and over X2 interface.
Proposal 1: RAN2 needs to decide which solution is adopted for CP signalling transmission in option c). 

Proposal 2: In option c), the UE data transmission between IAB donor and IAB node over LTE backhaul is not considered in Rel-16.
4 Reference
[1] 3GPP TR 38.874, v0.5.0, Study on Integrated Access and Backhaul.
[2] R2-1901636, Support of using SA IAB in NSA network, Huawei, HiSilicon.


4/4


NR RRC
LTE RRC
LTE PDCP
LTE RLC
LTE MAC
LTE PHY
IAB node
MT
LTE RLC
LTE MAC
LTE PHY
IP
L2
L1
IP
L2
L1
SCTP
X2AP
NR RRC
LTE eNB
MT’s SRB1/2
X2-C
CU-CP
LTE PDCP
LTE RRC
SCTP
X2AP
IAB donor
NR RRC
LTE RRC
LTE PDCP
LTE RLC
LTE MAC
LTE PHY
IAB node
MT
LTE RLC
LTE MAC
LTE PHY
IP
L2
L1
IP
L2
L1
SCTP
X2AP
NR RRC
LTE eNB
MT’s SRB1/2
X2-C
CU-CP
LTE PDCP
LTE RRC
SCTP
X2AP
IAB donor
F1AP
F1AP
DU
a)
b)



F1AP
PDCP
RLC
MAC
PHY
IAB node
MT
RLC
MAC
PHY
DU
F1AP
SCTP/IP
L2/L1
F1AP
SCTP/IP
L2/L1
PDCP
F1AP
IAB donor
MT’s SRB3 or dedicated SRB
DU
Intra-donor F1-C
CU-CP
RRC
PDCP
RLC
MAC
PHY
IAB node
MT
RLC
MAC
PHY
F1AP
SCTP/IP
L2/L1
F1AP
SCTP/IP
L2/L1
PDCP
RRC
IAB donor
MT’s SRB3
DU
Intra-donor F1-C
CU-CP
b)
a)



IAB-donor
gNB
UE
NR Uu
EPC
eNB
NR Uu
LTE Uu
S1
X2
IAB-node
S1-U



IAB-donor
gNB
UE
NGC
NR Uu
EPC
eNB
NR Uu
LTE Uu
NG
S1
X2
IAB-donor
gNB
UE
NR Uu
EPC
eNB
NR Uu
LTE Uu
S1
X2
b)
c)
UE: NSA with EPC
IAB-node: SA with NGC
IAB-node
IAB-node
UE: NSA with EPC
IAB-node: NSA with EPC
S1-U



