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1. Introduction
During last few RAN2 meetings, five control plane protocol alternatives for architecture 1a are discussed and captured in TR 38.874 [1]. In alternative 1, 2, 3, 5, adaptation layer without IP layer is used for the relaying of the control plane signaling while adaptation layer with IP layer is used in alternative 4. In this contribution, we discuss control plane protocol alternatives without IP layer (i.e. alternative 1, 2, 3, 5) and make comparison among these alternatives. 
2. Discussion 
2.1 Alt 1 
The example protocol stacks for control plane alternative 1 of architecture 1a is captured in TR 38.874 [1] and is illustrated in Figure 1. In this alternative, RLC channel is used for the relaying of control plane signaling on the backhaul link based on the adaptation layer. UE/MT’s RRC message and DU’s F1AP message are carried in SRB in access link and backhaul link. The DU’s F1-AP message is encapsulated in RRC message of the collocated MT. On the wireless backhaul link, the RRC message is not encapsulated into F1-AP message.
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Figure 1: Example for alternative 1 of architecture 1a. 1a: UE’s RRC, 1b: MT’s RRC, 1c: DU’s F1-AP 
2.2 Alt 2 
The example protocol stacks for control plane alternative 2 of architecture 1a is captured in TR 38.874 [1] and is illustrated in Figure 2. Same as alternative 1, RLC channel is used for the relaying of control plane signaling on the backhaul link based on the adaptation layer. UE/MT’s RRC message and DU’s F1AP message are carried in SRB in access link and backhaul link. The DU’s F1-AP message is not encapsulated in RRC message of the collocated MT. On the wireless backhaul link, the RRC message is encapsulated into F1-AP message.
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Figure 2: Example for alternative 2 of architecture 1a. 2a: UE’s RRC, 2b: MT’s RRC, 2c: DU’s F1-AP
2.3 Alt 3
The example protocol stacks for control plane alternative 3 of architecture 1a is captured in TR 38.874 [1] and is illustrated in Figure 3. Same as alternative 1, RLC channel is used for the relaying of control plane signaling on the backhaul link based on the adaptation layer. UE/MT’s RRC message and DU’s F1AP message are carried in SRB in access link and backhaul link. The DU’s F1-AP message is not encapsulated in RRC message of the collocated MT. On the wireless backhaul link, the RRC message is not encapsulated into F1-AP message.
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Figure 3: Example for alternative 3 of architecture 1a. 3a: UE’s RRC, 3b: MT’s RRC, 3c: DU’s F1-AP
2.4 Alt 5
The example protocol stacks for control plane alternative 5 of architecture 1a is captured in TR 38.874 [1] and is illustrated in Figure 4. Same as alternative 1, RLC channel is used for the relaying of control plane signaling on the backhaul link based on the adaptation layer. The DU’s F1-AP message is not encapsulated in RRC message of the collocated MT. On the wireless backhaul link, the RRC message is not encapsulated into F1-AP message. UE/MT’s RRC messages are carried in SRB in access link and backhaul link while DU’s F1AP messages are carried in DRB. In this alternative, DU’s F1AP message sent from IAB node is relayed to IAB donor CU-UP first in the deployment of separation of CU-CP and CU-UP. And then the IAB donor CU-UP transmit the DU’s F1AP message to IAB donor CU-CP. In this situation, the IAB donor CU-UP needs to differentiate control plane signaling from user plane data and F1AP messages need to be transmitted via E1AP messages. 
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Figure 4: Example for alternative 5 of architecture 1a. 4a: UE’s RRC, 4b: MT’s RRC, 4c: DU’s F1-AP 
2.5 Comparison of control plane alternatives of architecture 1a without IP layer
Based on the above analysis, the comparison among the four control plane alternatives of architecture 1a (i.e. Alt 1, 2, 3, 5 ) could be discussed from the following aspects:
· Whether F1AP encapsulated in RRC message
In alternative 1, the F1AP message is encapsulated in RRC message. In alternative 2, 3, 5, F1AP message is not encapsulated in RRC message and is delivered via SRB or DRB directly. If F1AP message is encapsulated in RRC message, there is no need to introduce new SRB for the transport of F1AP message since unified processing is adopted upon reception of control plane signaling in the IAB node from parent IAB node, i.e. the PDCP entity shall deliver the received PDCP SDU to RRC layer. However, new RRC message or new container may need to be introduced for the transport of F1AP message. If F1AP message is not encapsulated in RRC message and is carried in SRB, new SRB or protocol type indication is needed for the delivery of F1AP message since the reception PDCP entity shall differentiate whether to deliver the received PDCP SDU to F1AP layer or RRC layer. If F1AP message is not encapsulated in RRC message and is carried in DRB, dedicated DRB is needed to be configured for the delivery of F1AP message to ensure that control plane signaling has higher priority than user plane data. 
· Whether RRC message encapsulated in F1AP
In alternative 2, RRC messages are delivered in F1AP message. In this situation, existing RRC transport mechanism via F1AP message could be reused. In alternative 1, 3, 5, RRC messages to be relayed in the IAB node are not encapsulated in F1AP message. IAB node has to determine whether to encapsulate the received RRC message into F1AP message, e.g. based on whether the RRC message need to be relayed via parent IAB node. 
· Relaying of UE/MT’s RRC message via SRB or DRB
In all of the four alternatives of architecture 1a, the UE/MT’s RRC message is delivered via SRB in the access link and backhaul link. 
· Relaying of F1AP message via SRB or DRB
In alternative 1, 2, 3, DU’s F1AP messages are delivered via SRB. On the contrary, DRB is used for the transport of DU’s F1AP message in alternative 5. In alternative 5, DU’s F1AP message sent from IAB node is relayed to IAB donor CU-UP first in the deployment of separation of CU-CP and CU-UP. And then the IAB donor CU-UP transmit the DU’s F1AP message to IAB donor CU-CP. In this situation, the IAB donor CU-UP needs to differentiate control plane signaling from user plane data. And F1AP messages need to be carried via E1AP messages, which would introduce specification impact to E1 signaling.  
Based on the analysis above, the comparison of control plane alternatives of architecture 1a are summarized in Table 1. 
Table 1 Comparison of control plane alternatives of architecture 1a (alt 1, 2, 3, 5)
	Metrics
	Alt 1
	Alt 2
	Alt 3
	Alt 5

	Whether F1AP encapsulated in RRC message
	Yes 
	No 
	No 
	No 

	Whether RRC message encapsulated in F1AP
	No 
	Yes 
	No 
	No 

	Relaying of UE/MT/s RRC message 
	Via SRB
	Via SRB
	Via SRB
	Via SRB

	Relaying of F1AP message
	Via SRB
	Via SRB
	Via SRB
	Via DRB

	standardization effort
	Introduce new RRC message or new container for the transport of F1AP 
	Introduce new SRB or protocol type indication for the transport of F1AP 
	Introduce new SRB or protocol type indication for the transport of F1AP
	Configure dedicated DRB for the transport of F1AP 

	Complexity of IAB node 
	Need to determine whether to encapsulate the received RRC message into F1AP message

	Existing RRC transport mechanism via F1AP could be reused
	Need to determine whether to encapsulate the received RRC message into F1AP message

	Need to determine whether to encapsulate the received RRC message into F1AP message


	Complexity of IAB donor
	NA
	NA
	NA
	IAB donor CU-UP needs to differentiate control plane signaling from user plane data. 

	Impact to E1 signaling 
	NA
	NA
	NA
	E1 signaling needs to be enhanced for the transport of F1AP.


Proposal 1: It is suggested to capture the above comparison of control plane alternatives of architecture 1a (alt 1, 2, 3, 5) into the TR 38.874.
3. Conclusion
In this contribution, we discussed control plane protocol alternatives without IP layer (i.e. alternative 1, 2, 3, 5) and made comparison among these alternatives. And we have the following proposal:
Proposal 1: It is suggested to capture the above comparison of control plane alternatives of architecture 1a (alt 1, 2, 3, 5) into the TR 38.874.
4. Reference
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5. Appendix
Text proposal for TR 38.874
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10
 Comparison
Editor’s note:
This section compares the various architecture- and feature alternatives proposed in prior sections.
10.x Comparison of control plane alternatives of architecture 1a without IP layer
The four control plane alternatives of architecture 1a (i.e. Alt 1, 2, 3, 5 ) could be compared from the following aspects:
· Whether F1AP encapsulated in RRC message
In alternative 1, the F1AP message is encapsulated in RRC message. In alternative 2, 3, 5, F1AP message is not encapsulated in RRC message and is delivered via SRB or DRB directly. If F1AP message is encapsulated in RRC message, there is no need to introduce new SRB for the transport of F1AP message since unified processing is adopted upon reception of control plane signaling in the IAB node from parent IAB node, i.e. the PDCP entity shall deliver the received PDCP SDU to RRC layer. However, new RRC message or new container may need to be introduced for the transport of F1AP message. If F1AP message is not encapsulated in RRC message and is carried in SRB, new SRB or protocol type indication is needed for the delivery of F1AP message since the reception PDCP entity shall differentiate whether to deliver the received PDCP SDU to F1AP layer or RRC layer. If F1AP message is not encapsulated in RRC message and is carried in DRB, dedicated DRB is needed to be configured for the delivery of F1AP message to ensure that control plane signaling has higher priority than user plane data. 
· Whether RRC message encapsulated in F1AP
In alternative 2, RRC messages are delivered in F1AP message. In this situation, existing RRC transport mechanism via F1AP message could be reused. In alternative 1, 3, 5, RRC messages to be relayed in the IAB node are not encapsulated in F1AP message. IAB node has to determine whether to encapsulate the received RRC message into F1AP message, e.g. based on whether the RRC message need to be relayed via parent IAB node. 
· Relaying of UE/MT’s RRC message via SRB or DRB
In all of the four alternatives of architecture 1a, the UE/MT’s RRC message is delivered via SRB in the access link and backhaul link. 
· Relaying of F1AP message via SRB or DRB
In alternative 1, 2, 3, DU’s F1AP messages are delivered via SRB. On the contrary, DRB is used for the transport of DU’s F1AP message in alternative 5. In alternative 5, DU’s F1AP message sent from IAB node is relayed to IAB donor CU-UP first in the deployment of separation of CU-CP and CU-UP. And then the IAB donor CU-UP transmit the DU’s F1AP message to IAB donor CU-CP. In this situation, the IAB donor CU-UP needs to differentiate control plane signaling from user plane data. And F1AP messages need to be carried via E1AP messages, which would introduce specification impact to E1 signaling.  
Based on the analysis above, the comparison of control plane alternatives of architecture 1a are summarized in Table 10.x.1. 
Table 10.x.1 Comparison of control plane alternatives of architecture 1a (alt 1, 2, 3, 5)
	Metrics
	Alt 1
	Alt 2
	Alt 3
	Alt 5

	Whether F1AP encapsulated in RRC message
	Yes 
	No 
	No 
	No 

	Whether RRC message encapsulated in F1AP
	No 
	Yes 
	No 
	No 

	Relaying of UE/MT/s RRC message 
	Via SRB
	Via SRB
	Via SRB
	Via SRB

	Relaying of F1AP message
	Via SRB
	Via SRB
	Via SRB
	Via DRB

	standardization effort
	Introduce new RRC message or new container for the transport of F1AP 
	Introduce new SRB or protocol type indication for the transport of F1AP 
	Introduce new SRB or protocol type indication for the transport of F1AP
	Configure dedicated DRB for the transport of F1AP 

	Complexity of IAB node 
	Need to determine whether to encapsulate the received RRC message into F1AP message

	Existing RRC transport mechanism via F1AP could be reused
	Need to determine whether to encapsulate the received RRC message into F1AP message

	Need to determine whether to encapsulate the received RRC message into F1AP message


	Complexity of IAB donor
	NA
	NA
	NA
	IAB donor CU-UP needs to differentiate control plane signaling from user plane data. 

	Impact to E1 signaling 
	NA
	NA
	NA
	E1 signaling needs to be enhanced for the transport of F1AP.
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