3GPP TSG-RAN WG2 Meeting #107
R2-1910373
Prague, Czech Republic, 26th - 30th August 2019

Agenda item:
11.1.3 (Adapt function)
Source:
Samsung
Title:
Control signalling mapping in IAB network
Document for:
Discussion & Decision
1 Introduction
In e-mail discussion 106#47, the bearer mapping in IAB network is extensively discussed for both user plane and control plane. For SRB mapping, companies express the support on separating non-UE associated signaling and UE associated signaling over different BH RLC CHs. However, several controversial issues are left:

· Whether the support of prioritization and separate BH RLC CH between non UE-associated signaling and UE associated signaling is an implementation issue?
· Whether SRB type should be considered or not?

· Whether UE’s RRC and IAB MT’s RRC should be separated or not?

In our understanding, all those issues come from different understandings to the following RAN3 agreement:
	Different BH RLC channels may be used for the different SCTP streams on which F1AP is transported


So, in this contribution, we will address the control signaling mapping starting from the understanding to RAN3 related part, and then share our view on the controversial issues above, categorization of control signaling, and configuration of BH RLC CHs for control signaling. 
2 Discussions
2.1 Understanding to RAN3 related conclusions

From our reading, RAN3 agreement explicitly indicates the possibility that different SCTP streams MAY be transmitted over different BH RLC CHs. However, RAN3 agreement does not exclude the following possibilities:
· Different SCTP streams may be transmitted over same BH RLC CH
· Same SCTP stream may be transmitted over different BH RLC CHs

During the e-mail discussion, several companies express that the mapping between SCTP streams and BH RLC CH can be left to network decision. So, there is no reason to restrict that different SCTP streams shall be transmitted over different BH RLC CHs. 

Proposal 1: depending on network decision, the following mapping between SCTP streams and BH RLC CHs should be allowed:

· Different SCTP streams via different BH RLC CHs

· Different SCTP streams via same BH RLC CHs

· Same SCTP streams via different BH RLC CHs

In TS38.472, the description indicates that all UE-associated F1AP messages for one UE are transmitted over the same SCTP association and SCTP stream. With the above proposal, those UE-associated F1AP messages for one UE may be transmitted via same or different BH RLC CHs, which is left to network decision.  
Proposal 2: Depending on network decision, the UE-associated F1AP messages for one UE can be transmitted over same or different BH RLC CHs. 
2.2 Issues related to SRB mapping

· Whether the support of prioritization and separate BH RLC CH between non UE-associated signaling and UE associated signaling is an implementation issue?
The importance of non-UE associated F1AP signalling determines that its transmission should be prioritized. Thus, it is necessary to separate the transmission of non-UE associated signalling from that of UE associated signalling over the BH link. This requires that different BH RLC CHs with different priorities should be configured at the IAB node for different F1AP messages, which is not a pure implementation issue.  
Proposal 3: the BH RLC CHs for F1AP message should be configured by considering the F1AP message type, which is not an implementation issue. 
· Whether SRB type should be considered or not?

Companies disagreeing to consider SRB type raise the following arguments:

· F1AP messages for one UE is transmitted over one SCTP association and SCTP stream
As Proposal 1 indicated, RAN3 agreement does not preclude that the F1AP message over the same SCTP stream can be transmitted over different BH RLC CHs. Thus, one SCTP stream can be transmitted over different BH RLC CHs. 
Observation 1: RAN3 agreement does not preclude transmitting F1AP messages over the same SCTP stream via different BH RLC CHs. 
· The differentiation of SRB type over BH RLC CH cannot change the in-order delivery of SCTP. Specifically, “even if we have SRB1 associated with a high priority backhaul channel as compared to SRB2, if an SRB2 packet was sent first, the SRB1 data will have to wait on the SCTP buffer until the earlier sent SRB2 data is received.”
This may be true for the single UE since the in-order delivery of SCTP determines that the first transmitted F1AP message is delivered to F1AP layer by the SCTP layer first. Thus, for one UE, the differentiation of SRBs over the BH link is meaningless. However, in IAB network, one BH RLC CH may be used to transmit F1AP messages of different UEs. Without considering the SRB type, the transmission of F1AP messages of different UEs follows FIFO only, i.e., one F1AP arrived at the IAB node can be sent out only if all previously received F1AP messages are sent out.  For example, as shown in Fig. 1, SCTP streams 1~4 serve UE1~4, respectively, and all 4 SCTP streams share BH RLC CH1. If three SRB2 messages of UE2~4 arrive at IAB node 1 first, the RRC of SRB0 of UE1 will be sent out until all 3 SRB2 RRC message are sent out. If such SRB0 is RRCSetup message, such FIFO method will delay the access of UE1. 
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Fig. 1 F1APs with RRC messages of different SRBs share the same BH RLC CH

Observation 2: without considering SRB, the packet transmission over the BH RLC CH shared by different UE F1APs follow FIFO way, which may delay F1AP message for important RRC message (e.g., SRB0). 

To avoid such delay, the BH RLC CH configuration for F1AP messages can take SRB type into account. For example, as shown in Fig. 2, three BH RLC CHs are set up for F1AP messages including RRC messages with different SRB types, and each BH RLC CH aggregates F1AP messages with same SRB type of different UEs. In this method, the transmission of F1AP with SRB0 RRC can be started before transmitting all three F1AP message containing SRB2 RRC message. 
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Fig. 2 F1APs with RRC message of different SRBs use different BH RLC CHs
Proposal 4: the BH RLC CH configuration should consider SRB type of the included RRC message in F1AP message.   
· Whether UE’s RRC and IAB MT’s RRC should be separated or not?

IAB MT’s RRC is used to configure the air interface served by IAB-MT part. Such configuration will impact the service of all UEs connecting to such IAB node. Similarly, the UE-associated F1AP for IAB-MT can also impact all UEs connecting to such IAB node. Thus, the transmission of IAB MT’s control signaling is critical compared to the RRC of the UE connecting to the IAB node. 
Proposal 5: the IAB MT’s control signaling (including MT’s RRC and UE-associated F1AP message for MT) should be separated from the UE’s RRC.
2.3 Types needing for differentiation
The above discussion indicates that several control signaling types should be considered:

· Non-UE associated F1AP: this is used for IAB donor CU and IAB-DU configuration, which will impact all UEs connecting to one IAB node

· MT’s control signaling: includes MT’s RRC and MT’s UE-associated F1AP. This signaling is used to configure an IAB-MT, which impacts all UEs connecting to the IAB node

· UE associated F1AP without RRC: this is used for the UE context management between IAB donor CU and IAB-DU

· UE associated F1AP with RRC of SRB0: this is related to the UE access to the network
· UE associated F1AP with RRC of SRB1/3: the included RRC message is usually in higher priority than SRB2 

· UE associated F1AP with RRC of SRB2: the included RRC message is in lowest priority

Considering the importance of above control signaling, one possible categorization method can be:
· Type 1: Non-UE associated F1AP + MT’s control signaling

This type of signaling will impact all UEs connecting to the IAB node.

· Type 2: UE-associated F1AP with RRC of SRB0

This type of signaling determines the UE’s access. 

· Type 3: UE-associated F1AP without RRC + UE-associated F1AP with RRC of SRB1/3

This type of signaling determines the UE configuration, and has higher priority than UE associated F1AP with RRC of SRB2

· Type 4: UE-associated F1AP with RRC of SRB2

This type of signaling has the lowest priority. 

Proposal 6: one possible categorization method for the control signaling can be as follows:
· Type 1: Non-UE associated F1AP + MT’s control signaling

· Type 2: UE-associated F1AP with RRC of SRB0

· Type 3: UE-associated F1AP without RRC + UE-associated F1AP with RRC of SRB1/3

· Type 4: UE-associated F1AP with RRC of SRB2

2.4 Configuration of BH RLC CHs for control signaling

To configure BH RLC CHs for control signaling, both DL and UL should be considered. For DL, the IAB donor CU configures the IAB-DU of each IAB node; while for UL, the IAB donor CU configures the IAB-MT of each IAB node. There are two different methods for configuration:

· Alt. 1: indicate the type of conveyed control signaling over each configured BH RLC CH
When configuring BH RLC CHs for control signaling, the IAB donor CU can indicate the type of control signaling conveyed via such BH RLC CH. For DL, the IAB-DU can generate different priorities for different BH RLC CHs; while for UL, the IAB-MT can follow the type indication to convey a control signaling via the configured BH RLC CH. This method requires the IAB donor CU to determine the dedicated mapping relationship between control signaling type and the BH RLC CH, e.g., the categorization method in Proposal 6. 
· Alt. 2: Indicate different priorities for different BH RLC CHs

In this method, the IAB donor CU will indicate the priority for each configured BH RLC CH. Accordingly, for DL, the IAB-DU can generate configuration for different BH RLC CHs; while for UL, IAB-MT can be aware of  the priority of each configured BH RLC CH. However, there is no dedicated mapping relationship between control signaling and BH RLC CH. Thus, in DL, such mapping relationship is left to IAB donor CU, and in UL, such relationship is left to IAB node. Since there is no coordination between IAB donor CU and IAB node, it is possible that different mapping relationship is applied, e.g., IAB donor CU maps non-UE associated F1AP to the BH RLC CH with highest priority, while IAB node maps same type of F1AP to the BH RLC CH with secondary priority. This is not a good operation since the control signaling is treated differently in DL and UL. 
Considering the inconsistence of mapping relationship in Alt. 2, we prefer to Alt. 1. 
Proposal 7: when configuring the BH RLC CH for control signaling, the IAB donor CU should indicate the type of conveyed control signaling. 
3 Conclusions
In this contribution, we discuss control signaling mapping, and propose: 
Proposal 1: depending on network decision, the following mapping between SCTP streams and BH RLC CHs should be allowed:

· Different SCTP streams via different BH RLC CHs

· Different SCTP streams via same BH RLC CHs

· Same SCTP streams via different BH RLC CHs
Proposal 2: Depending on network decision, the UE-associated F1AP messages for one UE can be transmitted over same or different BH RLC CHs.

Proposal 3: the BH RLC CHs for F1AP message should be configured by considering the F1AP message type, which is not an implementation issue. 

Proposal 4: the BH RLC CH configuration should consider SRB type of the included RRC message in F1AP message.   

Proposal 5: the IAB MT’s control signaling (including MT’s RRC and UE-associated F1AP message for MT) should be separated from the UE’s RRC.

Proposal 6: one possible categorization method for the control signaling can be as follows:

· Type 1: Non-UE associated F1AP + MT’s control signaling

· Type 2: UE-associated F1AP with RRC of SRB0

· Type 3: UE-associated F1AP without RRC + UE-associated F1AP with RRC of SRB1/3

· Type 4: UE-associated F1AP with RRC of SRB2

Proposal 7: when configuring the BH RLC CH for control signaling, the IAB donor CU should indicate the type of conveyed control signaling. 
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