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1 Introduction

  During the e-mail discussion after RAN2#102, a document summarizing C-plane alternatives is given in [1]. In this contribution, 4 alternatives are given for architecture 1a. In this contribution, we will further discuss Alt1~Alt3. 
2 Discussions
The following table summarizes the key features of Alt 1~Alt 3 for CP. 

	
	UE  RRC over access link
	MT RRC over access link
	UE RRC over wireless backhaul
	MT RRC over wireless backhaul
	DU’s F1-AP 
	DU’s F1-AP over wireless backhaul
	F1AP in IAB donor

	Alt 1
	SRB over RLC channel 

	SRB over RLC channel; 
May or may not have adaptation layer

	PDCP of the RRC’s SRB  over RLC channel with adaptation layer

	PDCP of the RRC’s SRB over RLC channel with adaptation layer

	Encapsulated in RRC of MT part
	PDCP of SRB encapsulating F1AP over RLC channel with adaptation layer

	Native F1-C stack


	Alt 3
	
	
	
	
	Over SRB of MT part
	
	

	Alt 2
	
	
	PDCP of the RRC’s SRB encapsulate in F1AP; 
PDCP carrying F1AP over RLC channel, which may or may not have adaptation layer
	PDCP of the RRC’s SRB encapsulated in F1AP;
PDCP carrying F1AP over RLC channel, which may or may not have adaptation layer
	Over SRB of MT part
	
	


According to the table above, the only difference between Alt.1 and Alt.3 is that Alt. 1 encapsulates DU’s F1AP in RRC, while Alt. 3 does not, as shown in Fig. 1. For Alt. 2, the DU’s F1AP is conveyed via SRB directly. Following the same logical in designing Alt.1, we can also consider encapsulating DU’s  F1AP in RRC for Alt.2, as shown in Fig. 1.
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Fig. 1 Alt.1 ~ Alt. 3

Based on Fig. 1, we can find some common issues for all alternatives:

· Issue 1: F1AP over MT’s SRB

In general, F1AP, as control signalling, should be conveyed with higher QoS requirement than the normal data. Thus, SRB is a suitable choice. For this issue, we can list the following options:

· Group 1-- F1AP over RRC Msg: this group of options is aligned with the current specification, i.e., SRB is used to transmit RRC message. However, for perspective of processing overhead, this will increase the complexity because each F1AP message should be processed by RRC layer first before sending out. It can have the following alternatives: 
· Alt 1-- existing SRB + existing RRC Msg. + new container: this option has the smallest specification impact. However, the specific handling of F1AP, i.e., specific priority handling, may not be possible since such handling is based on the type of SRB. 
· Alt 2-- existing SRB + new RRC Msg. + new container: this option is similar to Alt1 except defining a new RRC Msg. 
· Alt 3-- new SRB + new RRC Msg. + new container: this option has the largest specification impact. While, the specific priority handling to F1AP message can be applied. 
· Group 2-- F1AP over SRB only: this group of options introduce the SRB without RRC message. It can simplify the processing of F1AP message before sending out. However, it may not be future proof. In general, RRC layer provides ASN.1 which in turn allows us to introduce new containers and more importantly extensions mechanism.  Thus, this group of options lose the flexibility. 
· Alt 4-- existing SRB: with the existing SRB, it means that when a packet is received finally, the receiving node has to use both RRC and F1AP to check the content. This will result in the processing complexity. 
· Alt 5-- new SRB: this alternative allows differentiating the F1AP from other SRBs, and achieve the specific priority handling to F1AP.
The following table summarize the all options. 
	
	Pros.
	Cons.

	Group 1:

F1AP over RRC
	Alt.1: existing SRB/RRC+new Container
	Align with current principle;

Provide flexibility for extension
	Smallest spec. impact
	Each F1AP msg. should be processed by RRC first
	No specific priority handling to F1AP

	
	Alt.2:existing SRB+ new RRC/Container
	
	Medium spec. impact
	
	No specific priority handling to F1AP

	
	Alt. 3:new SRB/RRC/Container
	
	Specific priority handling to F1AP 
	
	Largest spec. impact

	Group 2:

F1AP over SRB
	Alt. 4:existing SRB
	Remove RRC layer processing 
	No spec. impact
	Loss the flexibility for further extension
	Increase the processing complexity at the receiver side

	
	Alt. 5:new SRB
	
	Specific priority handling 
	
	-


Proposal 1: the above table can be considered for selecting F1AP transmission schemes over MT’s SRB.
· Issue 2: BH RLC channel

In Fig.1, the BH RLC channel is used to transmit the signalling aggregating control signalling (RRC or F1AP) of multiple UEs or MT part of IAB node. Such BH RLC channel has the following features:
( the packet over BH RLC channel has adaptation layer header;

( the BH RLC channel does not need the PDCP layer configuration;
Apparently, those features are different from normal RLC channel over the NR Uu interface. To differentiate BH RLC channel from the normal RLC channel, it would be better to configure this BH channel separately. Moreover, considering BH RLC channel is used to deliver the packets from different SRBs, the BH RLC channel can be also defined as a SRB-specific, i.e., BH RLC Channel 0/1/2 is used for packets belonging to SRB0/1/2.  

Proposal 2: BH RLC channel can be configured separately from the normal RLC channel, and different BH RLC channels are used for delivering packets belonging to different SRBs. 

· Issue 3: Intra-donor transmission for the signalling over BH RLC channel of IAB donor DU
In current F1 specification, the packets from different SRBs are transmitted via RRC Message Transfer procedures.  Each UE is associated with three F1AP messages (i.e., INITIAL UL RRC MESSAGE TRANSFER, DL RRC MESSAGE TRANSFER, and UL RRC MESSAGE TRANSFER) for SRB packet transmission over F1-C. Similarly, BH RLC channel between the MT of 1st-hop IAB node (i.e., IAB node 1 in Fig.1) and IAB donor DU can have the corresponding F1-C procedures between IAB Donor CU and IAB Donor DU, which is used to convey the packets over BH RLC channel inside IAB Donor. At this time, we can think about two options:

· Option 1:  existing RRC Message Transfer  procedures

· Option 2:  new procedures
       At IAB donor DU, for UL, if a packet from BH RLC channel is received, the adaptation layer header should be decoded, and the information in the adaptation layer header is useful for IAB donor CU to associate it with correct UE context. In other words, the information in the adaptation layer header should be sent to the IAB Donor CU. Thus, no matter which option is selected, the scheme of including the information in the adaptation layer header is needed. 
Proposal 3: to transmit the packets of BH RLC channel between IAB Donor CU and IAB Donor DU, the information in the adaptation layer header should be conveyed via, e.g., existing RRC Message Transfer procedures or new procedures. 

3 Conclusions
In this contribution, we discuss some common issues for CP alternatives, i.e., Alt. 1 ~ Alt. 3, and we propose

Proposal 1: the above table can be considered for selecting F1AP transmission schemes over MT’s SRB.

Proposal 2: BH RLC channel can be configured separately from the normal RLC channel, and different BH RLC channels are used for delivering packets belonging to different SRBs. 
Proposal 3: to transmit the packets of BH RLC channel between IAB Donor CU and IAB Donor DU, the information in the adaptation layer header should be conveyed via, e.g., existing RRC Message Transfer procedures or new procedures. 
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