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1 Introduction
In last RAN3 meeting, one additional CP protocol stack for Architecture 1a was proposed.  However, we found one possible protocol stack is missing. In this contribution, we will give another CP protocol stack. 

2 Discussions
For CP protocol stack Alt. 1~3, we can categorize them from two aspects:

· Whether the UE/MT’s RRC messages are carried over F1AP messages of the upstream IAB node or not;
· Whether the F1AP messages of the DU part of the IAB node is included in RRC message of MT part of the same IAB node
Then, we can summarize Alt. 1~3 as

	
	UE/MT’s RRC over F1AP

	
	Yes
	No

	F1AP of DU part included in RRC of MT part
	Yes
	· 
	Alt. 1

	
	No
	Alt. 2 
	Alt. 3


From the above table, the CP protocol stack with UE/MT’s RRC over F1AP and F1AP of DU part included in RRC of MT part is missing. On one hand, if UE/MT’s RRC is encapsulated in F1AP messages, the existing F1AP procedures can be reused as much as possible. 

Observation 1: encapsulating UE/MT’s RRC in F1AP messages can reuse the existing F1AP procedures as much as possible. 

On the other hand, since F1AP messages belong to control plane, if we plan to send them over SRBs (new or existing one), then we have to wrap them into the RRC messages. 

Observation 2: if F1AP messages are sent over SRBs (new or existing one) as control signalings, we have to wrap them into the RRC messages.

With the above observations, we think an additional CP protocol alternative should be added, i.e., UE/MT’s RRC over F1AP and F1AP of DU part included in RRC of MT part:  
Alt. 2s: the only difference from Alt. 2 is that in Alt.2s, the F1AP of DU part is included in RRC of collocated MT part. 
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Alternative 2s: 

The above figure shows protocol stacks for UE’s RRC, MT’s RRC and DU’s F1-AP for alternative 2s. In these examples, the adaptation layer resides on top of RLC. On the IAB-node’s access link, the adaptation layer may or may not be included. The example does not preclude other options. This alternative has the following main features:

· The UE’s and the MT’s RRC are carried over SRB. 

· On the UE’s or MT’s access link, the SRB uses an RLC-channel. 

· On the wireless backhaul link, the PDCP of the RRC’s SRB is encapsulated into F1-AP. 

· The DU’s F1-AP is encapsulated in RRC of the collocated MT. F1-AP is protected by the PDCP of the underlying SRB. 

· On the wireless backhaul links, the PDCP of the SRB for RRC carrying F1AP is carried over RLC-channels with adaptation layer. The adaptation layer placement in the RLC channel is the same for C-plane as for U-plane. The information carried on the adaptation layer may be different for SRB than for DRB.
· Within the IAB-donor, the baseline is to use native F1-C stack
In addition, we also see some benefits on encapsulating the F1AP in RRC of collocated MT:

· F1AP over SRB only (without RRC) is not future-proof. In general, RRC layer provides ASN.1 which in turn allows us to introduce new containers and more importantly extensions mechanism. 
· In some cases, the IAB donor CU may modify the UE context of multiple UEs accessing the same IAB node at the same time. For example, the Uu interface of one intermediate IAB node may degrade a lot, which results in that some DRBs of multiple accessing UEs of its downstream IAB node cannot be served. Thus, the IAB donor CU has to send UE context modification request messages of multiple UEs to the IAB node. If F1AP is encapsulated in the RRC message, it can allow encapsulate multiple F1AP messages in the same RRC message.

Proposal 1: Alt. 2s, i.e., UE/MT’s RRC encapsulated in F1AP and F1AP of DU part included in RRC of MT part, can be considered as an additional alternative for CP protocol stack in the TR. 
In addition, we can observe that Alt. 2 and Alt. 2s are quite similar. The only difference between them is that in Alt.2s, the F1AP of DU part is included in RRC of collocated MT part, while in Alt. 2, the F1AP of DU part is within SRB of the collocated MT part. Such difference does not cause fundamental treatment difference for F1AP message. Thus, we can consider merge Alt. 2 and Alt. 2s together. One possible way is to group them as Alt. 2/2s. Another way is to merge them as Alt. 2 by adding dashed RRC box under F1AP box. 

Proposal 2: Considering the marginal difference, Alt. 2 and 2s can be either grouped as Alt. 2/2s or merged as Alt. 2 by adding dashed RRC box under F1AP box. 
3  Conclusions
In this contribution, we discuss an additional CP protocol stack, and we propose

Proposal 1: Alt. 2s, i.e., UE/MT’s RRC encapsulated in F1AP and F1AP of DU part included in RRC of MT part, can be considered as an additional alternative for CP protocol stack in the TR. 
Proposal 2: Considering the marginal difference, Alt. 2 and 2s can be either grouped as Alt. 2/2s or merged as Alt. 2 by adding dashed RRC box under F1AP box. 
The corresponding TP for each method in Proposal 2 is given below. 
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· TP for TR 38.874 (Group Alt. 2 and 2s as Alt. 2/2s)
8.3.4
CP alternatives for architecture 1a

<Unchanged part is omitted>
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Figure 8.3.4 - 2: Example for alternative 2 of architecture 1a. 2a: UE’s RRC, 2b: MT’s RRC, 2c: DU’s F1-AP

Alternative 2: 

Figure 8.3.4 - 2 shows protocol stacks for UE’s RRC, MT’s RRC and DU’s F1-AP for alternative 2. In these examples, the adaptation layer resides on top of RLC. On the IAB-node’s access link, the adaptation layer may or may not be included. The example does not preclude other options. This alternative has the following main features:

· The UE’s and the MT’s RRC are carried over SRB. 

· On the UE’s or MT’s access link, the SRB uses an RLC-channel. 

· On the wireless backhaul link, the PDCP of the RRC’s SRB is encapsulated into F1-AP. 

· The DU’s F1-AP is carried over an SRB of the collocated MT. F1-AP is protected by this SRB’s PDCP. 

· On the wireless backhaul links, the PDCP of the F1-AP’s SRB is carried over RLC-channels with adaptation layer. The adaptation layer placement in the RLC channel is the same for C-plane as for U-plane. The information carried on the adaptation layer may be different for SRB than for DRB.

· Within the IAB-donor, the baseline is to use native F1-C stack (see section 9)
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Figure 8.3.4 – 2s: Example for alternative 2s of architecture 1a. 2s-a: UE’s RRC, 2s-b: MT’s RRC, 2s-c: DU’s F1-AP
Alternative 2s: 

The Figure 8.3.4 – 2s shows protocol stacks for UE’s RRC, MT’s RRC and DU’s F1-AP for alternative 2s. In these examples, the adaptation layer resides on top of RLC. On the IAB-node’s access link, the adaptation layer may or may not be included. The example does not preclude other options. This alternative has the following main features:

· The UE’s and the MT’s RRC are carried over SRB. 

· On the UE’s or MT’s access link, the SRB uses an RLC-channel. 

· On the wireless backhaul link, the PDCP of the RRC’s SRB is encapsulated into F1-AP. 

· The DU’s F1-AP is encapsulated in RRC of the collocated MT. F1-AP is protected by the PDCP of the underlying SRB. 

· On the wireless backhaul links, the PDCP of the SRB for RRC carrying F1AP is carried over RLC-channels with adaptation layer. The adaptation layer placement in the RLC channel is the same for C-plane as for U-plane. The information carried on the adaptation layer may be different for SRB than for DRB.

· Within the IAB-donor, the baseline is to use native F1-C stack (see section 9)

<Unchanged part is omitted>

The comparison analysis of the five CP alternatives are provided in the Table 8.3.4-x. More comparison aspects are not excluded.
Table 8.3.4-1. Comparison of the five CP alternatives of architecture 1a 
	Comparison aspects
	Alt 1
	Alt 2/2s
	Alt 3
	Alt 4
	Alt 5
	Comparison analysis

	Transport for CP signaling on wireless plane
	UE/IAB-MT’s RRC
	SRB in access link, SRB over RLC channel in backhaul links
	Same as alt 1
	Same as alt 1
	Same as alt 1
	Same as alt 1
	SRB is recommended to carry UE/IAB-MT’s RRC signaling in all the alternatives.

[TBD for IAB DU’s F1AP]

	
	IAB-DU’s F1AP 
	SRB of collocated MT
	Same as alt 1
	Same as alt 1
	DRB
	[TBD]
	

	Encapsulation 
	UE/IAB-MT’s RRC
	Within PDCP but without encapsulation in F1-AP of serving IAB node
	Within  PDCP and F1-AP of serving IAB node
	Same as alt 1
	Same as alt 2
	Same with alt 1
	[TBD]

	
	IAB-DU’s F1AP
	Within RRC of collocated MT
	Within PDCP of collocated MT for Alt. 2 and within RRC of collocated MT for Alt. 2s
	Same as Alt 2
	Within DTLS/SCTP/IP above RLC channel
	Within PDCP of collocated MT
	[TBD]

	Security of F1AP
	Protected by PDCP 
	Same as alt 1
	Same as alt 1
	Protected by DTLS
	Protected by PDCP
	[TBD]

	Routing of control plane PDUs
	Adaptation layer is responsible for routing
	Same as alt 1
	Same as alt 1
	Same as alt 1
	Same as alt 1
	In all alternatives, the adaptation layer is used for routing.

	Impact to IAB donor
	Native F1-C as baseline
	Same as alt 1
	Same as alt 1
	[TBD]
	Native F1-C over E1
	[TBD]

The detailed impact on native F1-AP needs further study.


· TP for TR 38.874 (Merge Alt. 2 and 2s by adding dashed RRC box under F1AP box)
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Figure 8.3.4 - 2: Example for alternative 2 of architecture 1a. 2a: UE’s RRC, 2b: MT’s RRC, 2c: DU’s F1-AP

Alternative 2: 

Figure 8.3.4 - 2 shows protocol stacks for UE’s RRC, MT’s RRC and DU’s F1-AP for alternative 2. In these examples, the adaptation layer resides on top of RLC. On the IAB-node’s access link, the adaptation layer may or may not be included. The example does not preclude other options. This alternative has the following main features:

· The UE’s and the MT’s RRC are carried over SRB. 

· On the UE’s or MT’s access link, the SRB uses an RLC-channel. 

· On the wireless backhaul link, the PDCP of the RRC’s SRB is encapsulated into F1-AP. 

· The DU’s F1-AP can be either encapsulated in RRC of the collocated MT or carried over SRB of the collocated MT. F1-AP is protected by this SRB’s PDCP. 

· On the wireless backhaul links, the PDCP of the F1-AP’s SRB is carried over RLC-channels with adaptation layer. The adaptation layer placement in the RLC channel is the same for C-plane as for U-plane. The information carried on the adaptation layer may be different for SRB than for DRB.

· Within the IAB-donor, the baseline is to use native F1-C stack (see section 9)

<Unchanged part is omitted>

The comparison analysis of the five CP alternatives are provided in the Table 8.3.4-x. More comparison aspects are not excluded.
Table 8.3.4-1. Comparison of the five CP alternatives of architecture 1a 
	Comparison aspects
	Alt 1
	Alt 2
	Alt 3
	Alt 4
	Alt 5
	Comparison analysis

	Transport for CP signaling on wireless plane
	UE/IAB-MT’s RRC
	SRB in access link, SRB over RLC channel in backhaul links
	Same as alt 1
	Same as alt 1
	Same as alt 1
	Same as alt 1
	SRB is recommended to carry UE/IAB-MT’s RRC signaling in all the alternatives.

[TBD for IAB DU’s F1AP]

	
	IAB-DU’s F1AP 
	SRB of collocated MT
	Same as alt 1
	Same as alt 1
	DRB
	[TBD]
	

	Encapsulation 
	UE/IAB-MT’s RRC
	Within PDCP but without encapsulation in F1-AP of serving IAB node
	Within  PDCP and F1-AP of serving IAB node
	Same as alt 1
	Same as alt 2
	Same with alt 1
	[TBD]

	
	IAB-DU’s F1AP
	Within RRC of collocated MT
	Within PDCP of collocated MT or  within RRC of collocated MT
	Same as Alt 2
	Within DTLS/SCTP/IP above RLC channel
	Within PDCP of collocated MT
	[TBD]

	Security of F1AP
	Protected by PDCP 
	Same as alt 1
	Same as alt 1
	Protected by DTLS
	Protected by PDCP
	[TBD]

	Routing of control plane PDUs
	Adaptation layer is responsible for routing
	Same as alt 1
	Same as alt 1
	Same as alt 1
	Same as alt 1
	In all alternatives, the adaptation layer is used for routing.

	Impact to IAB donor
	Native F1-C as baseline
	Same as alt 1
	Same as alt 1
	[TBD]
	Native F1-C over E1
	[TBD]

The detailed impact on native F1-AP needs further study.


_1595235675.vsd

_1595344326.vsd

