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1 Introduction
In last RAN3 meeting, five CP protocol stacks for Architecture 1a were given.  However, we found some similarity between some alternatives. Thus, in this contribution, we will harmonize some alternative for better understanding CP protocol stacks. 
2 Discussions
Among 5 existing CP protocol stacks, the Alt. 1 and Alt. 3 are very similar. The only difference is that, in Alt. 1, the F1AP of DU part is encapsulated in the RRC of collocated MT part; while in Alt. 3, F1AP of DU part is directly sent via MT’s SRB, as shown in following table.
	Alt. 1
	Alt. 3
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In our understanding, whether F1AP over RRC or not does not cause fundamental difference between Alt. 1 and Alt. 3. Since there are many alternatives on the table, it would be better to re-group those alternatives so that we can figure out key differences among different alternatives. One possible way is to group Alt. 1 and Alt. 3 as Alt. 1/1s. Another way is to merge Alt. 1 and Alt. 3 by adding dashed RRC box in figure c) 

Proposal: Alt. 1 and Alt. 3 can be either grouped as Alt. 1/1s, or merged together by adding dashed RRC box for F1AP message transfer.
3 Conclusions
In this contribution, we discuss harmonization Alt. 1 and Alt. 3, and we propose

Proposal: Alt. 1 and Alt. 3 can be either grouped as Alt. 1/1s, or merged together by adding dashed RRC box for F1AP message transfer. 
The corresponding TP for each method is provided below.   
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· TP for TR 38.874 (Group Alt. 1 and 3 as Alt. 1/1s )
8.3.4
CP alternatives for architecture 1a

In architecture 1a, the UE’s and the MT’s UP and RRC traffic can be protected via PDCP over the wireless backhaul. A mechanism has to be defined to also protect F1-AP traffic over the wireless backhaul.

The following four alternatives can be considered. Other alternatives are not precluded.
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Figure 8.3.4- 1: Example for alternative 1 of architecture 1a. 1a: UE’s RRC, 1b: MT’s RRC, 1c: DU’s F1-AP 
Alternative 1: 

Figure 8.3.4-1 shows protocol stacks for UE’s RRC, MT’s RRC and DU’s F1-AP for alternative 1. In these examples, the adaptation layer is placed 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 links, the SRB’s PDCP layer 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.

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

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

Alternative 1s: 

Figure 8.3.4 – 1s shows protocol stacks for UE’s RRC, MT’s RRC and DU’s F1-AP for alternative 1s. 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 RRC’s SRB uses an RLC-channel. On the wireless backhaul links, the SRB’s PDCP layer 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.

· The DU’s F1-AP is also 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 SRB is also carried over RLC-channels with adaptation layer. 

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






· 
· 
· 
· 
· 
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 1/1s
	Alt 2
	
	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
	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
	
	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 2
	Same with alt 1
	[TBD]

	
	IAB-DU’s F1AP
	Within RRC of collocated MT for Alt. 1, and within PDCP of collocated MT  for Alt. 1s
	Within PDCP of collocated MT
	
	Within DTLS/SCTP/IP above RLC channel
	Within PDCP of collocated MT
	[TBD]

	Security of F1AP
	Protected by PDCP 
	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
	In all alternatives, the adaptation layer is used for routing.

	Impact to IAB donor
	Native F1-C as baseline
	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. 1 and 3 by adding dashed RRC box)
8.3.4
CP alternatives for architecture 1a

In architecture 1a, the UE’s and the MT’s UP and RRC traffic can be protected via PDCP over the wireless backhaul. A mechanism has to be defined to also protect F1-AP traffic over the wireless backhaul.

The following four alternatives can be considered. Other alternatives are not precluded.
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Figure 8.3.4- 1: Example for alternative 1 of architecture 1a. 1a: UE’s RRC, 1b: MT’s RRC, 1c: DU’s F1-AP 
Alternative 1: 

Figure 8.3.4-1 shows protocol stacks for UE’s RRC, MT’s RRC and DU’s F1-AP for alternative 1. In these examples, the adaptation layer is placed 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 links, the SRB’s PDCP layer 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.

· 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 therefore protected by the PDCP of the underlying SRB. 

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






· 
· 
· 
· 
· 
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 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
	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
	
	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 2
	Same with alt 1
	[TBD]

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

	Security of F1AP
	Protected by PDCP 
	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
	In all alternatives, the adaptation layer is used for routing.

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

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