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1.	Introduction
In RAN2#105bis, RAN2 discussed bearer mapping related issues based on summary of email discussion [105#47][IAB] Bearer Mapping (Ericsson) and the following agreements were made. 

	Agreements from RAN2#105bis:
Confirm that the intention is to support 1-to-1 and 1-to-N bearer mapping, for UE bearers, at least for UP. 
For user plane, The UL mapping in the IAB access node to BH RLC channels should be based on the knowledge about UE bearers (identified with GTP TEID) 
For control plane (F1-C messages) The UL mapping in the IAB access node to BH RLC channels should be based on F1-C message type. FFS if per UE.
FFS if the mapping should also consider DSCP/Flow labels (e.g. as an intermediate step).
Observation: The UL/DL mapping in intermediate IAB node(s) to egress BH RLC channel will take into account ingress BH RLC channel. 
FFS: The UL/DL mapping in intermediate IAB node(s) to egress BH RLC channel could also take into account some ID(s) (from Adaptation Layer). 
The above two Bullets are applicable for all types of traffic (e.g. UP, CP, OAM).

Agreements from RAN2#106:
R2 has not found problems with the CUDU addressing limitation of 20 bits per IAB node connected to the Donor DU



In RAN2#106, however, even though there are several FFSes, RAN2 discussed contents of LS from RAN3 which is only about bearer limit with IPv6 flow label at the IAB donor DU and did not have discussion about bearer mapping at all. Eventually, RAN2 decided to have the following email discussion:

[106#47][IAB] Bearer Mapping (LG)
	Intended outcome: Report, UP bearer mapping on intermediate nodes, CP bearer mapping (in general)
	Deadline:  Thursday 2019-08-08

2.	Discussion
This document will focus on UP bearer mapping on intermediate IAB nodes and CP bearer mapping in general as indicated in intended outcome of the email discussion.
2.1	UP bearer mapping on intermediate IAB nodes
As shown in the agreements above, 1:1 and N:1 bearer mapping can be used for UP UE’s bearers. However, UP bearer mapping in intermediate IAB node may be different according to which bearer mapping option is used. Therefore, UP bearer mapping in intermediate IAB node would be evaluated for each bearer mapping option. 
Background:
In 1:1 bearer mapping, only one DRB should be mapped to one BH RLC channel along the path between an IAB access node and an IAB donor node as shown in figure 1. This means that one ingress RLC channel (i.e., ingress LCID) should be mapped to only one egress RLC channel (i.e., egress LCID). Thus, LCID is sufficient information to forward all packets from an ingress RLC channel to the associated egress RLC channel at intermediate IAB nodes and no other additional ID may be needed for UP bearer mapping on intermediate IAB nodes. 
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Figure. 1

Question 1: If 1:1 bearer mapping is used, do companies agree that the UL/DL mapping in intermediate IAB nodes to the egress BH RLC channel is determined by the ingress BH RLC channel (i.e., ingress LCID) and no other additional ID is needed for UP bearer mapping in intermediate IAB nodes? If you think additional ID is needed, please justify your answers. 
	Company
	Yes/No 
	Comments

	Samsung
	Yes, but…
	Please note that we have not yet ruled out the possibility that the mapping of UE DRBs to BH RLC channels is performed at the Donor DU (or access IAB node for UL) for the first hop only, and then again separately at every individual intermediate node. In our understanding the following observation:
Observation: The UL/DL mapping in intermediate IAB node(s) to egress BH RLC channel will take into account ingress BH RLC channel. 

does NOT mean that the mapping of UE DRBs to BH RLC channels is only performed once (at the Donor for downstream, at the access IAB node for upstream) per end-to-end path. If this was the only option ( = the intermediate nodes perform the mapping of ingress BH RLC channels to egress BH RLCs [essentially – data forwarding], based on mapping decisions made by the donor end-to-end), then indeed our answer to this question is ‘yes’ (for 1:1 mapping). But if we perform mapping from UE bearer space to egress BH RLC channels at EVERY node (still a valid design option), then this question does not apply.

	Nokia
	No
	LCIDs are unique within a pair of parent-child nodes, so in addition to LCID IAB node identifier is needed, so the mapping would be:
For UL: {IAB node ID of the child node, ingress LCID} -> {IAB node ID of the parent node, egress LCID}
For DL: {IAB node ID of the parent node, ingress LCID} -> {IAB node ID of the child node, egress LCID}

	Ericsson
	Yes, we agree nothing else is needed
	We agree with Nokia’s view above. Mapping ingress BH RLC channel to egress BH RLC channel in the intermediate IAB nodes is enough, regardless of 1:1 or N:1 bearer mapping

	KDDI
	Yes
	Same view as Ericsson.

	CATT
	Yes
	In our understanding determination of the next hop node is part of routing function. Then, once the next hop node is determined, ingress/engress LCIDs determined by 1:1 mapping is sufficient. 

	QC
	Yes
	The question is about 1:1 bearer mapping. In this case, the answer YES is technically correct. Consequently, no other information is needed.

	Lenovo&MotoM
	Yes
	LCID is sufficient. 
Even though LCID is unique within a pair of child-parent node, the receiving intermediate IAB node can distinguish the transmitting child node when receiving the data.

	LG
	Yes
	For 1:1 bearer mapping, ingress LCID is sufficient for UL/DL mapping in intermediate IAB nodes to the egress BH RLC channel.

	OMESH
	Yes
	We share the view of Samsung, but want to clarify: whether mapping from UE bearer space to egress BH RLC channels at EVERY node would be an option.

	AT&T
	Yes
	Agree that nothing else is needed.

	Huawei, HiSilicon
	Yes
	

	Intel
	Yes (No other IDs needed for 1:1 bearer mapping)
	

	ITRI
	Yes
	Combined with the path results obtained from routing, ingress/egress LCIDs are sufficient information for 1:1 bearer mapping. 

	ZTE
	Yes, but...
	In our opinion, the 1:1 bearer mapping can be implemented in the following way: each BH RLC channel configuration is associated with the UE bearer id. Upon receiving the data packet from ingress BH RLC channel, intermediate IAB node determine the associated UE bearer id and then look up the corresponding egress BH RLC channel. It is not necessary to configure the mapping table between ingress BH RLC channel id and egress BH RLC channel id. 

	Sony
	Yes
	Agree with CATT. The answer with Yes doesn’t mean the route path is determined by donor or access node only. Bearer mapping will be performed after the intermediate node has been selected.

	NEC
	Yes 
	No other ID is needed. 



Summary: 16 companies participated in this question. 13 companies think that LCID is sufficient and other information is not needed for 1:1 bearer mapping. 3 companies also say yes in principle but they think there could be other option for 1:1 bearer mapping, i.e., mapping from a UE bearer to egress BH RLC channels at every node. Based on the majority view, the following observation can be made. 
Observation 1. The UL/DL mapping in intermediate IAB nodes to the egress BH RLC channel is determined by the ingress BH RLC channel (i.e., ingress LCID) for 1:1 bearer mapping.
=====================================================================================

Background:
In N:1 bearer mapping, on the other hand, as an example for DL traffic in figure 2 , if DRBs for different UEs require same or similar QoS requirement, those DRBs can be multiplexed to one BH RLC channel at the access IAB node or IAB donor DU. To support QoS of aggregated DRBs, at each intermediate IAB node, i.e., IAB node 2 and 3, the ingress BH RLC channel should be mapped to the egress BH RLC channel which provides same QoS. The access IAB node, i.e., IAB node 1, forwards the received packets from the ingress BH RLC channel to the associated access RLC channel using GTP-U TEID in the GTP-U header. Thus, in figure 2, no additional ID may be needed to forward all packets from the ingress BH RLC channel to the egress BH RLC channel in the intermediate IAB node. Mapping the ingress BH RLC channel to the egress BH RLC channel based on ingress LCID may be sufficient at the intermediate IAB node.
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Figure. 2
In [1~9], however, there are several proposals that the UL/DL mapping in intermediate IAB node to egress BH RLC channel should consider not only ingress BH RLC channel but also another ID, e.g., UE bearer ID, IP related ID or mapping ID. Thus, four possible options are on the table to determine UP bearer mapping in intermediate IAB nodes:
· Option 1: ingress BH RLC channel only, i.e., ingress LCID only [7];
· Option 2: both ingress BH RLC channel and UE bearer ID [2,4,5,6];
· Option 3: both ingress BH RLC channel and mapping ID [1,3];
· Option 4: both ingress BH RLC channel and IP layer related ID [8,9];

Question 2: If N:1 bearer mapping is used, which option should be used for UL/DL mapping the ingress BH RLC channel to the egress BH RLC channel in intermediate IAB nodes?
	Company
	Preferred option 
	Comments

	Samsung
	Option 2





	The way we see it there are two options (not mutually exclusive, as some aspects can be left to implementation):
A. The mapping of UE DRBs to BH RLC channels is only performed once (at the Donor for downstream, at the access IAB node for upstream) per end-to-end path;
B. The mapping of UE DRBs to BH RLC channels is performed at the Donor (or access IAB node) for the first hop only, and then again separately at every individual intermediate node (put another way, each node will perform mapping between UE DRBs and egress BH RLC channels).
As mentioned in our previous reply, this questionnaire seems to have left out Option B above. For Option B, use of bearer ID is necessary. For Option A, which this questionnaire seems to focus on exclusively, and where the intermediate nodes operate by performing data forwarding (mapping of ingress BH RLC channels to egress BH RLC channels), the intermediate nodes may still need to perform remapping of UE bearers to BH RLCs, for reasons we explained at length in [6]. For this we need the UE bearer ID.


	Nokia
	Option 1 / Option 2
	We think Option 1 is sufficient with a disclaimer as in the Q1, i.e. in addition to LCID, IAB node ID is needed. In case remapping is required, Option 2 can be considered, but we do not see the need for that (while placing UE ID in BAP layer may be useful for the sake of radio-aware scheduling). Option 3 is similar to Option 2, but makes the identifier more abstract and thus harder to interpret. Option 4 mixes IP layer in the mapping processing, which complicates the solution even more. We think it is better to keep the mapping functionality contained in BAP only.

	Ericsson
	Option 1
	During the IAB SI phase, RAN2 agreed to extend LCID space for supporting fine granularity (1:1 mapping) and fulfilling applications/services QoS requirements. So if special QoS handling is required for a certain bearer, we can map it 1:1, otherwise we map it to the N:1 mapped backhaul channel that is sufficient enough for that bearer. We don’t need additional QoS mechanisms such as remapping and/or introducing new IDs in the BAP header for further QoS differentiation of N:1 bearers. Not only is that unnecessary, but it also creates an additional overhead to include info like the UE bearer ID on every packet. To begin with, there is no “universal UE bearer ID” as UE bearers are unique only within a UE. 

	KDDI
	Option 1
	Same view as Ericsson.

	CATT
	Option 1
	Firstly we would like to clarify our proposal in [9] is not for option 4, see also our comments to Q1. 
Then in our understanding option 1 works for N:1 mapping. For a UE’s radio bear, no matter it is N:1 or 1:1, an IAB-node should map the bear to the corresponding backhaul RLC channel as per the configuration of Donor CU. If network sees a need for modifying the mapping, Donor CU can reconfigure it. 

	QC
	Option 1
	Same view as Ericsson. We’d like to stress that Option 1 also unifies 1:1 and N:1 bearer mapping. This was one agreement of the SI conclusions.

	Lenovo&MotoM
	Option 1
	The solution of ‘only ingress LCID’ can be applied for both 1:1 and N:1 mapping.

	LG
	Option 1
	UE bearer’s QoS would not be changed along the path from source to destination and both ingress BH RLC channel and egress BH RLC channel should provide same QoS. Thus, UL/DL mapping to egress BH RLC channel can be based on ingress BH RLC channel and additional information for bearer remapping in the intermediate IAB node may not be needed.
However, if additional some ID is used, we prefer option 2 among option 2, 3 and 4.

	OMESH
	Option 1/2
	Option 1 shall be enough unless re-mapping is preformed in intermediate nodes. Then we need option 2. Need clarification.

	AT&T
	Option 1
	The need for re-mapping has been alleviated by agreeing to extend the LCID space so we think that option 1 is sufficient. If additional justification is found at a later stage, re-mapping can be reconsidered in Release 17.    

	Huawei, HiSilicon
	Option 2/3
	Option 2 and Option 3 can be seen as one solution, since for both solutions some QoS related information is included in BAP for bearer mapping. 
Even Option 4 is in the similar sense, but the difference is that the QoS information is within IP layer.
We would like to further clarify that this UE bearer related ID (or some other generally defined xID) doesn’t have to be “universal”. This ID only needs to differentiate the bearers in the same ingress RLC channel to be remapped.
From the network point of view, there is some need to do this remapping. Currently, we think a common understanding is that donor CU would divide the E2E QoS requirement of one DRB into different QoS requirements to BH RLC channel at each hop. Then we give two cases to explain the motivation of bearer remapping at intermediate IAB node:
Case 1: 2 DRBs, which have different E2E QoS requirement, have the same H2H QoS requirement at hop #1 but have different H2H QoS requirement at hop#2;
Example case 1 is that DRB1 and DRB2 with different E2E QoS requirements (e.g. with 9ms and 21ms delay requirement respectively) share the same RLC channel at hop#1 and are remapped to different RLC channel at hop#2.
Case 2: 2 DRBs, with similar E2E QoS requirement, have the same H2H QoS requirement at hop #1 but have different QoS requirements at hop#2, if they have different number of hops;
Example case 2 is DRB3 and DRB4 (e.g. with 12ms delay requirement) with different number of hops (e.g. 3 hops and 2 hops respectively) share the same RLC channel at hop#1 and are remapped to different RLC channel at hop#2.
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Fig. Example case of the motivation of remapping at intermediate node
Secondly, this kind of remapping can provide some necessary flexibility to network configuration. The network should decide how many BH RLC channels should be established at an IAB node by taking into account e.g. the load, capabilities of the IAB node and etc. In this sense, it should be flexible enough to allow networks to independently control the number of BH RLC channels at each hop taking into account the load and IAB capabilities at each hop, rather than putting limitation that all IAB nodes along the path shall support the same number of BH RLC channels irrespective of their dynamic situation.


	Intel
	Option 1

	We have previously suggested the use of UE bearer ID in addition to the ingress backhaul RLC channel. However, if QoS is viewed as a property of the backhaul RLC channel (and the IAB node is aware of this internally) it can correctly map ingress to egress backhaul RLC channels without the use of the UE bearer ID.

	ITRI
	Option 1/2
	We have no strong opinion whether remapping is needed at intermediate nodes (it may be related to routing). So Option 1 are 2 are both good. 

	ZTE
	Option 2
	We think remapping might be necessary at intermediate IAB node. For many to one bearer mapping, donor CU evaluates the QoS characteristics of access UE’s bearers and configure a set of BH RLC channel with similar QoS to be multiplexed onto a given BH RLC channel. Along the data forwarding path, the donor CU might configure the BH RLC channel with different QoS aggregation granularity/rule for different hops. If we allow such flexibility for donor CU, the remapping should be considered and UE bearer info could be used to support such fine-grained bearer mapping. 

	Sony
	Option 1
	Bearer mapping will be performed after the intermediate node has been selected. 

	NEC
	Option 2
	In the intermediate node, it is possible that some of the UE bearers are merged with BH RLC channel. 



Summary: 9 companies prefer option 1 and 3 companies prefers option 2. 3 companies are OK with option 1/2 and only one company is OK with option 2/3. No company wants option 4. In other words, 12 companies are OK with option 1 and 7 companies are OK with option 2. Based on the majority view, the following observation can be made. 
Observation 2. The UL/DL mapping in intermediate IAB nodes to the egress BH RLC channel is determined by the ingress BH RLC channel (i.e., ingress LCID) for N:1 bearer mapping.

=====================================================================================

Background:
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Figure. 3
Another discussion point in [5,6] is about remapping of UE DRBs to BH RLC channels in intermediate IAB node, i.e., the intermediate IAB node can perform 1:N mapping from ingress BH RLC channel to egress BH RLC channel as shown in figure 3. For this, new additional ID should be introduced to allow the intermediate IAB node to de-multiplex packets from one ingress BH RLC channel to separate egress BH RLC channels because the intermediate IAB node is not the destination IAB node and cannot recognize GTP-U TEID in the GTP-U header. Thus, the question is whether this kind of remapping in intermediate IAB node is needed and allowed.
Question 3: If N:1 bearer mapping is used, do companies agree to allow an intermediate IAB node to de-multiplex packets from one ingress BH RLC channel to separate egress BH RLC channels as in figure 3, i.e., remapping of UE DRBs to egress BH RLC channels in the intermediate IAB node that includes 1:N mapping from ingress BH RLC channel to egress BH RLC channel?
	Company
	Yes/No 
	Comments

	Samsung
	Yes
	Again, this is on the assumption of a system design approach as in Option A above, where we do think this additional feature (remapping) is needed. For a system design approach of Option B above, mapping of UE bearers to BH RLC channels already happens at each individual IAB node by design.

	Nokia
	No
	This is related very closely to Q2. As indicated there, we do not think such functionality is needed and the extended LCID space should allow for using 1:1 mapping also for the hops closest to the Donor IAB node.

	Ericsson
	No
	See answer to question 2. 
We don’t see any real benefit of demultiplexing packets from one ingress BH RLC channel to several egress BH RLC channels. Instead of splitting an ingress BH RLC channels to multiple egress BH RLC channels, we can setup several BH RLC channels/bearers all the way (along all the links) without any problem as the extended LCID space will be large enough. In doing so, we can configure some of these BH RLC channels (carrying traffic with same QoS requirements) with the same priority on some hops and with different priorities on other hops (as each logical channel configuration has associated priority). For example, at the link between the donor DU and the first IAB node where all the data must pass through, we could assign the same priority to logical channels with LCIDx and LCIDy, while on the link between the access IAB node and its parent IAB node, we can assign different priorities for logical channels with LCIDx and LCIDy, if we want more granular scheduling there. This approach is much simpler and efficient than aggregating traffic (N:1 mapping) at link(s) close to IAB Donor and then splitting them (1:1 mapping) at links far from the IAB Donor node.

	KDDI
	No
	Same view as Ericsson.

	CATT
	No
	As commented in the previous question, we think such mapping is based on Donor CU configuration. 
Then it is unclear what motivates the operation of IAB-node 2 in Figure 3. Is the scenario like UEs’ radio bears share the same QoS treatment in the previous hop, but requires different QoS in the next hop? We are not sure if this is an important case for optimization. Even so we think what Ericsson mentions above is possible way to handle this.

	Qualcomm
	No
	We don’t see any benefit in remapping on intermediate nodes.

	Lenovo&MotoM
	No
	Remapping is unnecessary. For example, if two UE bearers are mapped to one ingress LCH, that means they have same QoS treatment. It seem unnecessary to remap two such UE bearers into different egress LCH from QoS treatment point of view.

	LG
	No
	We don’t see real use case and benefit for de-multiplexing packets from one ingress BH RLC channel to several egress BH RLC channels. If a specific radio bearer requires finer QoS at links far from the IAB Donor node, it is better to use 1:1 bearer mapping instead of N:1 bearer mapping for this radio bearer.

	OMESH
	No/Yes
	The system can work without remapping on intermediate nodes. However, we think remapping is useful in dynamic situation. We intend to keep it if there is little additional specification complexity.

	AT&T
	No
	Agree with comments from Nokia and Ericsson.

	Huawei, HiSilicon
	Yes
	As a network vendor we would like to leave the flexibility to the network on how to map UE bearers into different BH RLC channels at intermediate IAB nodes. Otherwise, the configurations at different IAB nodes would be coupled with each other, and this would add complexity to the network configuration as we explained in Q2, and for some cases the performance would be affected negatively as all IAB nodes on a path would be subject to the IAB node in the worst situation on the path.


	Intel
	No	
	Is the motivation for this to minimize the use of LCIDs lower in the tree?
The need for disaggregating flows after first aggregating them is not clear to us. Even without this, QoS behaviour should be fine given that it is handled at the MAC layer based on LCIDs and LCGs.

	ITRI
	Yes/No
	Remapping maybe occur if local routing is allowed. Therefore, this intermediate node needs UE bearer ID information for N:1 bearer mapping (Option 2 in Q2).

	ZTE
	Yes
	We think it is necessary to support such flexible bearer mapping. 

	Sony
	No
	

	NEC
	Yes
	If we support 1:1 bearer mapping, namely we will have UE bearer id in each IAB node, so each IAB node it able to remap in the egress hop. 



Summary: 10 companies answer “NO” and 4 companies answer “YES”. 2 companies say “YES/NO”. 

=====================================================================================

Background:
Even though the proposed remapping in question 3 is not supported, anyway, remapping ingress BH RLC channel to egress BH RLC channel in an intermediate IAB node can be performed by configuration from the IAB donor CU. For example, when BH RLF occurs, route and bearer mapping can be changed using pre-configuration by the IAB donor CU. However, there is no agreement whether remapping ingress BH RLC channel to egress BH RLC channel in intermediate IAB node is fully under control by the IAB donor CU or the intermediate IAB node can determine this by itself, i.e., dynamic local decision. 
Question 4: Do companies agree that remapping ingress BH RLC channel to egress BH RLC channel in intermediate IAB node should be fully under control by the IAB donor CU, i.e., dynamic local decision by intermediate IAB node is not allowed?
	Company
	Yes/No 
	Comments

	Samsung
	No
	In fact we already agreed the following at RAN2#106:
Each BAP address can have one or multiple entries in the routing table to enable local route selection. Multiple entries is for load balancing, re-routing at RLF. For load balancing still FFS what is decided locally and/or decided by the Donor.
...
The routing table can hold other information, e.g. priority level for entries with same BAP address, to support local selection. Configuration of this information is optional.

Therefore it follows that foundation has already been laid for local decision making at intermediate nodes (we don’t fully agree with the use of the term ‘dynamic’ in the question, as it is a bit vague and implies this is something that will be happening frequently/continually). This question seems to imply that local decision-making is almost ruled out (the question clearly favours centralised decision making as an exclusive option), whereas the above agreements from Reno tell a different story.

	Nokia
	Yes
	Local decisions are needed for routing. Mapping should be pre-configured by the Donor CU.

	Ericsson
	
	With regard to the Samsung comments above, the highlighted agreements are related to routing decisions, not re-mapping decision. In case a bearer was mapped 1:1 and there is a failure on the path to the next IAB node and the IAB node has to change a path, new backhaul channels have to be established all the way on the new path to keep the 1:1 mapping, and this can be done only via CU-CP signalling towards each affected IAB node. Is the question referring to the case of BH RLF failure and the IAB node has to convert a 1:1 mapped bearer to be re-mapped to N:1 mapping on the new route? In our view, a proper CU implementation will ensure that if an IAB can use an alternate routing path, the LCIDs used on one path must match on the other path as well. Even if that is not assumed, and a re-mapping has to be done by the IAB node, this information must be configured by the donor CU-CP.

	KDDI
	
	First we have to identify the benefit the re-mapping in the intermediate node brings. In the BH RLF between IAB node1 and IAB node2 in Figure3, neither yellow link nor orange link don’t work so re-mapping cannot address the problem. At this moment we cannot figure out a use case where the re-mapping in the intermediate node brings.

	CATT
	Yes
	The RLC channels at each backhaul link (i.e., including ingress and engress RLC channels and mapping in-between) and their associations with QoS are configured by Donor CU. In this sense it is under the control of Donor. 
In our understanding the discussions in this email thread focus on bear mapping, but not routing. 

	QC
	Yes
	This has been the understanding so far. Just to make it clear: RLC channel selection (i.e. bearer mapping) should be handled by CU. Route selection may also be done locally, e.g. in case of RLF.    

	Lenovo&MotoM
	Yes
	Local route reselection will happen because of RLF. It will result in reselection of egress RLC channel, which should be controlled under donor CU.

	LG
	Yes
	Even though local selection in BAP routing is allowed, local selection should be performed based on pre-configuration from the IAB donor CU. Same things should be applied to bearer mapping too. If remapping ingress BH RLC channel to egress BH RLC channel in intermediate IAB node is needed, this should be performed by configuration from the IAB donor CU. Thus, bearer mapping and remapping in the intermediate IAB node should be fully under control by the IAB donor CU.

	OMESH
	NO
	If any remapping at intermediate node is allowed, it shall be based on local decision to tackle fast changes in the network. For example, one particular RLC channel is temporarily overloaded. If no remapping is allowed, then all the mapping is based on centralized decisions.

	AT&T
	Yes
	Agree with comments from Nokia and Ericsson.

	Huawei, HiSilicon
	Yes
	Our understanding is that even if in some cases (e.g. BH failure) some packets may need to be rerouted to another link, all configurations including bearer mapping configuration on that link should have already been configured by the CU in advance.

	Intel
	Yes
	For simplicity, we think full control by the CU is fine. If there are any benefits to local control at the IAB node, they are not obvious.

	ITRI
	Yes
	It is not easy to cut “bearer mapping” and “routing” clearly, they have great relevance. However, we had agreed that the RLC channels are configured by Donor CU, it is a good starting point to consider remapping is fully under control by the IAB donor CU.

	ZTE
	Yes
	We think the egress BH RLC channel selection should be under the full control of donor CU. The local routing of intermediate IAB node only determines the next hop node instead of the specific egress BH RLC channel towards the next hop node. 

	Sony
	Yes
	Route selection and bearer mapping are different functionalities. 

	NEC
	Yes
	At least the remapping rules should be configured by IAB donor. 



Summary: 12 companies answer “YES” and 2 companies answer “NO”. 2 companies provide only comments without answering “YES/NO”. 
=====================================================================================

Background:
There could be two different ways for UL/DL mapping the ingress BH RLC channel to the egress BH RLC channel in intermediate IAB nodes depending on the results of question 1, 2 and 3. However, one common solution may be enough and desirable for UL/DL mapping the ingress BH RLC channel to the egress BH RLC channel in intermediate IAB nodes irrespective of whether 1:1 or N:1 bearer mapping is used. Thus, if the results of question 1, 2 and 3 are different, RAN2 should determine whether only one common solution is allowed or two separate solutions are allowed.
Question 5: If different solutions for UL/DL mapping the ingress BH RLC channel to the egress BH RLC channel in intermediate IAB nodes are required to support 1:1 and N:1 bearer mapping, do companies prefer to have one common solution or two separate solutions?
NOTE: If one common solution is preferred, the rapporteur will make one proposal based on the results from question 1 and 2 for UL/DL mapping the ingress BH RLC channel to the egress BH RLC channel in intermediate IAB nodes.
	Company
	Common or Separate solutions 
	Comments

	Samsung
	Common
	In our view to enable a common solution we need to agree on basic features it will support and the required contents of BAP header and routing tables, most of which has already been agreed. What we’re getting at is: the existing agreements already allow for a flexible solution, which in our mind is the best way forward. Different vendors can then implement a subset of possibilities or all of them – but it is already in a sense impossible to narrow down much in this area since the existing agreements support the highest flexibility possible (compatible with a common design) and it is unclear to us why we should not avail ourselves of it.

	Nokia
	Common
	As far as we are concerned and as indicated in replies to Q1 and Q2, a common solution can be used.

	Ericsson
	Common
	In our view, mapping ingress BH RLC channel to egress BH RLC channel (Option 1) in the intermediate IAB nodes is enough for both N:1 and 1:1 bearer mapping.

	KDDI
	Common
	Same view as Ericsson.

	CATT
	Common
	A unified framework can be defined for all cases. Please see our comments to the previous questions. 

	QC
	Common
	We agreed on unified design 1 in SI with common solution for N:1 and 1:1 bearer mapping.

	Lenovo&MotoM
	Common
	The solution based on ingress LCID can be used to both 1:1 and N:1 bearer mapping.

	LG
	Common
	Considering complexity of BAP header design and routing/bearer mapping table, common solution would be sufficient.

	OMESH
	Common
	Agree with all companies above.

	AT&T
	Common
	

	Huawei, HiSilicon
	Common
	We would like to consider a common solution for the mapping from LCID+xID (optional) to BH RLC channels. The xID can be UE bearer related ID or a generally defined ID.

	Intel
	One common solution
	

	ITRI
	Common
	

	ZTE
	Common
	As we suggested in Question 1, for the 1:1 bearer mapping, each BH RLC channel configuration could be associated with the UE bearer id. Upon receiving the data packet from ingress BH RLC channel, intermediate IAB node determine the associated UE bearer id and then look up the corresponding egress BH RLC channel. For N:1 bearer mapping, the difference is that the BH RLC channel configuration is associated with a set of UE bearer ids which are multiplexed into this BH RLC channel. In this way, a common approach could support both 1:1 and N:1 bearer mapping. 

	Sony
	Common
	

	NEC 
	Common
	



Summary: All 16 companies prefer one common solution for UL/DL mapping the ingress BH RLC channel to the egress BH RLC channel in intermediate IAB nodes to support 1:1 and N:1 bearer mapping. Some companies consider LCID + some ID as one common solution, but others think LCID only as one common solution. Based on the majority view, the following observation can be made. 
Observation 3. One common solution for UL/DL mapping the ingress BH RLC channel to the egress BH RLC channel in intermediate IAB nodes is considered.

=====================================================================================

2.2	CP bearer mapping 
RAN2 and RAN3 have made the following agreements for CP bearer mapping.
	RAN2 agreements from RAN2#105bis:
For control plane (F1-C messages) The UL mapping in the IAB access node to BH RLC channels should be based on F1-C message type. FFS if per UE.

RAN3 agreements from RAN2#104:
Different BH RLC channels may be used for the different SCTP streams on which F1AP is transported.



NOTE: As indicated in the intended outcome, this email discussion aims to discuss CP bearer mapping in general to give overall picture of CP bearer mapping, not focus on detail.
Background:
The F1AP provides the signaling service between gNB-DU and the gNB-CU in NR. In IAB, there are three types of control plane signaling: 
· UE’s RRC signaling
· IAB MT’s RRC signaling
· IAB DU’s F1AP signaling
F1AP service is also used to deliver these three types of control plane signaling between UE/IAB node and IAB donor CU. According to the F1AP specification [17], F1AP procedures are divided into two groups, i.e., non UE-associated signaling and UE-associated signaling. Among above three types of control plane signaling, UE’s RRC and IAB MT’s RRC are encapsulated into a UE-associated F1AP message, but IAB DU’s F1AP signaling is carried by non UE-associated F1AP message as followings: 
· F1 interface management (non UE-associated signaling)
· Warning Message Transmission (non UE-associated signaling)
· System Information (non UE-associated signaling)
· Paging (non UE-associated signaling)
· UE context management (UE-associated signaling)
· RRC Message Transfer (UE-associated signaling)
As per the RAN2 agreement, UL mapping to BH RLC channels in the access IAB node is based on F1-C message type. However, this is a bit vague and should be further clarified whether non UE-associated signaling can be prioritized over UE-associated signaling and separate BH RLC channel is used or not. 
Question 6: For UL, do companies agree that prioritization between non UE-associated signalling and UE-associated signalling is needed and the BH RLC channel for non UE-associated signalling message should be separated from the BH RLC channel for UE-associated signalling message?
	Company
	Yes/No 
	Comments

	Samsung
	Yes
	In our understanding, non-UE associated F1 signalling is more important than UE associated signalling. The reason is that most of non-UE associated signalling impacts all the UEs accessing such IAB node, while UE associated signalling only impacts one specific UE. Thus, F1-C non-UE associated signalling should be prioritized.
However, how to prioritize F1-C non-UE associated signalling depends on the BH RLC CH configuration, which is in RAN3 scope, i.e. donor CU should indicate which BH RLC CH is used to convey non-UE associated signalling. As a reminder, RAN3 already agreed that different BH RLC channels may be used for different SCTP streams. How the F1-C messages are mapped to SCTP streams (e.g. UE associated F1-C uses one SCTP stream, and non-UE associated F1-C use another SCTP stream), and the subsequent prioritisation when mapping onto BH RLC channels, is within RAN3 remit.

	Nokia
	Yes
	The standard should allow such possibility. However, it should be up to network configuration whether to use a single or separate RLC channels.  RLC channels and the mapping is established by the Donor CU, so it may assign the priority to RLC channels accordingly and then map the traffic accordingly, there is no need to specify what the network should do here.

	Ericsson
	Yes
	In our understanding, using common or separate BH RLC channels for UE associated and non-UE associated signaling is up to network implementation. However, in case, separate BH RLC channels are used, then the network could prioritize the BH RLC channel for non-UE associated signaling over the BH RLC channel for UE associated signaling. 

	KDDI
	Yes
	Same view as Ericsson.

	CATT
	Yes
	It is reasonable as these signalling types are of different importance. Similarly as for UP, we think the backhaul RLC channels and also the mapping in between are configured Donor CU. Based on this, it seems clear that the specification supports the separate handling of signalling types and the rest is up to network implementation. 

	QC
	Irrelevant
	RAN3 agreed that “Different BH RLC channels may be used for the different SCTP streams on which F1AP is transported”. Granularity of SCTP streams is based on implementation. 


	Lenovo&MotoM
	Yes
	
	The RLC channel and bearer mapping are configured by CU. Even though the prioritization between non UE-associated signalling and UE-associated signalling and separate RLC channel for different signalling are supported, it can be left for network configuration.

	LG
	Yes
	From IAB signalling point of view, non-UE associated F1 signalling is more important than UE associated signalling and separate BH RLC channel should be used. Prioritization between them is up to networks configuration.

	OMESH
	Yes
	Agree with QC, the question is an implementation issue.

	AT&T
	Yes
	Such prioritization should be considered, but as commented by some companies, it could be up to network implementation whether to use common or separate backhaul RLC channels. 

	Huawei, HiSilicon
	Yes
	Same view as others. Furthermore, we also think how to map CP messages to SCTP streams or BH RLC channels is up to implementation and can be controlled by CU.

	Intel
	Yes
	Such prioritization should be possible. RAN3 needs to discuss how this can be achieved.

	ITRI
	Yes
	It should be up to network configuration. 

	ZTE
	Yes
	

	Sony
	Yes
	From RAN2 and RAN3 agreements, the separation is already supported and how to prioritize is up to implementation.

	NEC
	YES
	RAN3 has similar requirement 



Summary: 15 companies answer “YES” but one company think this question is irrelevant. According to the comments, prioritization and separate BH RLC channel between non UE-associated signalling and UE-associated signalling can be possible and this is up to network configuration.
=====================================================================================

Background:
As explained above, UE-associated signaling message can carry UE’s RRC and IAB MT’s RRC signalling. This means that four types of SRBs, e.g., SRB0/SRB1/SRB2/SRB3, can be transmitted by UE-associated signalling message:
· SRB0: RRC messages using CCCH (priority 1, highest)
· SRB1: RRC messages as well as NAS messages prior to the establishment of SRB2 using DCCH (priority 1, highest)
· SRB2: NAS messages using DCCH (priority 3, highest)
· SRB3: RRC messages using DCCH when UE is in EN-DC, NGEN-DC and NR-DC, but not in NE-DC (priority 1, highest)

However, as shown in above, the purpose of each SRB and priority are different. Thus, RAN2 may need to evaluate whether SRB types is considered for UL CP bearer mapping. 
Another point is that UE’s SRB is only for one UE but IAB MT’s RRC is for supporting a group of UEs. This means that IAB MT’s RRC and UE’s RRC may have different importance. Therefore, RAN2 may also need to evaluate whether separate handling between UE’s RRC and IAB MT’s RRC is needed or not. 

Question 7: For UL, do companies agree that SRB type should be considered for UL CP bearer mapping? 
	Company
	Yes/No 
	Comments

	Samsung
	Yes
	In legacy systems, different SRBs may be configured with different priorities over the air interface. Although the BH RLC CH is used to convey F1-C signalling, F1-C may contain RRC messages belonging to different SRBs. If F1-C messages containing RRC messages belonging to different SRBs are transmitted over different BH RLC CHs, we are then well-aligned with the current RRC message transfer method over the air interface. In this sense, it is beneficial to consider SRB type for CP bearer mapping.
Normally, SRB0/1/3 is set with priority 1, and SRB2 is set with priority 3. So, RAN2 can consider three types of F1-C messages: 1) Non-UE associated F1-C (with the highest priority); 2) UE associated F1-C (with RRC of SRB0/1/3 and without RRC); 3) UE associated F1-C (with RRC of SRB2). Each type is then mapped to one BH RLC CH.

	Nokia
	Yes
	Donor CU should be able to configure the mapping in such a way that e.g. SRB0 is prioritized over SRB1 and SRB 1 is prioritised over SRB2 as is the case for non-IAB networks.

	Ericsson
	No
	In 38.472, there is a requirement regarding UE associated signalling:
For a single UE-associated signalling, the gNB-DU shall use one SCTP association and one SCTP stream, and the association/stream should not be changed during the communication of the UE-associated signalling unless TNL binding update is performed
Our understanding of that requirement is that for a given UE, all SRBs will share the same stream. Since SCTP ensures in order delivery, 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. That mean, prioritization over the backhaul channels will not matter regarding a faster delivery of one SRB over another for a given UE. The prioritizing matters between the SRBs will matter only on the air interface towards the UE.

	KDDI
	No
	Same view as Ericsson.

	CATT
	Yes
	The rationale here is similar to the previous question. Donor CU handles this via proper configurations. 

	QC
	No
	We agree with Ericsson’s assessment. Also, we have RAN3 agreements: Different BH RLC channels may be used for the different SCTP streams on which F1AP is transported


	Lenovo&MotoM
	No
	The different types of F1AP can be mapped to the different RLC channel configured by donor CU. Therefore, it can be up to network configuration.

	LG
	Yes
	It is natural to prioritize SRB0 over SRB1/2 and prioritize SRB 1 over SRB 2. We think that at least BH RLC channel for SRB2 should be separated from BH RLC channel for SRB0/1.

	OMESH
	Yes
	Agree with Samsung and Nokia

	AT&T
	No
	Agree with comments from Ericsson and Qualcomm. Mapping different SCTP streams to different BH RLC channels can be done by network configuration. Prioritization within an SCTP stream is pointless as explained by Ericsson. 

	Huawei, HiSilicon
	Yes
	Agree with the analysis from some others above. SRB 0/1/2 (SRB 3 is only in SN) are of different importance and are handled differently in the Uu interface, so normally they should be handled differently in wireless backhaul, and the network should an option for this kind of differentiation.
Further, we would like to clarify that the RAN3 agreement is actually to allow different SRB messages to be transported on different BH RLC channels by using different SCTP streams.
Different BH RLC channels may be used for the different SCTP streams on which F1AP is transported


	Intel
	No
	

	ITRI
	No
	It may be up to network configuration. 

	ZTE
	No
	As agreed in RAN3, different BH RLC channels may be used for the different SCTP streams on which F1AP is transported. It means that it is not necessary to define different BH RLC channels for the F1AP signalling over a given SCTP stream. To our understanding, it is up to DU implementation on how many SCTP streams are setup between DU and CU and how to map different UE specific signalling to these SCTP streams. Thus, it is not feasible to consider the SRB type for CP bearer mapping. 

	Sony
	
	We don’t have a strong opinion here. But if we allow such prioritization then some rules also need to be specified between how to handle different priorities.

	NEC
	Yes
	SRB types have different priority. 



Summary: There is no clear majority view: 8 companies answer “NO” and 7 companies answer “YES”. One company doesn’t answer “YES/NO”. Some companies think prioritization within an SCTP stream is meaningless, but one company would like to clarify the RAN3 agreement, i.e., Different BH RLC channels may be used for the different SCTP streams on which F1AP is transported, which allows different SRB messages to be transported on different BH RLC channel by using different SCTP streams. 
The rapporteur thinks that if RAN3 confirms that different SRB messages cannot be transported on different BH RLC channel by using different SCTP streams, RAN2 may not need to consider SRB type for CP bearer mapping because all SRBs should share the same SCTP stream. If different SRB messages can be transported on different BH RLC channel by using different SCTP streams, considering SRB type for CP bearer mapping can be achieved by network configuration. Thus, the rapporteur suggests to send LS to RAN3 to ask whether the RAN3 agreement, i.e., Different BH RLC channels may be used for the different SCTP streams on which F1AP is transported, allows different SRB messages to be transported on different BH RLC channel by using different SCTP streams. 

=====================================================================================

Question 8: For UL, do companies agree that separate handling between UE’s RRC and IAB MT’s RRC is needed? 
	Company
	Yes/No 
	Comments

	Samsung
	Yes
	IAB MT’s RRC signalling is related to the configuration of IAB MT, which may impact all UEs accessing this IAB node. So, it is beneficial to separate UE’s RRC messages and IAB MT’s RRC messages.

	Nokia
	Yes
	It is important to ensure that, e.g. mobility related signalling between IAB MT is prioritized over the same type of signalling of Access UEs as the consequences of non-timely mobility signalling for IAB MT can be much more severe than for the Access UE (potentially affecting hundreds or thousands of UEs).

	Ericsson
	Maybe, up to implementation 
	As argued in question 7, it doesn’t make sense to prioritize the SRBs of a given UE or MT over the backhaul channels, as SCTP will ensure in order delivery and “undo” any prioritizing done over the backhaul channels. However, it should be possible to have different prioritization among UEs and since an MT is a special UE, the network can decide to associate the SRBs of the MT with high priority BH RLC channel.

	KDDI
	
	Same view as Ericsson.

	CATT
	Yes
	This makes sense. Please see our comments to Q6 and Q7.

	QC
	
	Same view as Ericsson

	Lenovo&MotoM
	Yes (network configuration)
	See comments for Q7.

	LG
	No
	We think that considering SRB type for CP bearer mapping as in question 7 is enough for Rel-16 and if 1:1 bearer mapping for CP message in question 10 is supported, this separate handling between UE RRC and IAB MT RRC can be achieved by network configuration. This seems further optimization, if really needed, RAN2 may consider this at the next release, not for Rel-16.

	OMESH
	Yes
	

	AT&T
	Yes
	This needs to be considered. But we should discuss whether this can be simply done by implementation by the donor. 

	Huawei, HiSilicon
	Yes
	The differentiation is useful and a unified 1:1 and N:1 solution for both CP and UP would naturally allow the differentiation between MT and UE.

	Intel
	Can be left to network configuration/implementation
	

	ITRI
	Yes
	It seems to have a benefit and may be up to network configuration. 

	ZTE
	No
	We don’t think it is necessary to differentiate the process of UE and MT’s RRC. 

	Sony
	
	No strong preference and it could be up to implementation.

	NEC
	Yes
	IAB’s RRC signalling shall be prioritized over UE’s RRC signalling. 



Summary: 9 companies answer “YES” and 2 companies answer “NO”. 5 companies think it is up to network implementation. 
=====================================================================================

Background:
For DL CP bearer mapping, unlike access IAB node, the IAB donor DU may need different or additional handling to support the same things as in question 6, 7, and 8 for UL CP bearer mapping. Thus, RAN2 should also evaluate what is additionally needed to support DL CP bearer mapping compared to UL CP bearer mapping. 
Question 9: If question 6, 7 and 8 are applied to DL CP bearer mapping, what else should be additionally considered for DL CP bearer mapping? 
	Company
	Comments

	Nokia
	In our opinion the same rules should be applicable for both DL and UL. Donor CU needs to be able to configure proper mapping of the signalling messages and bearers to RLC channels for both Donor DU and UE/MT-serving IAB node.

	Ericsson
	In our view, we should strive for a uniform behaviour for both UL and DL, as in the case of UP 

	KDDI
	Same view as Ericsson.

	QC
	Same view as Ericsson. 

	Lenovo&MotoM
	A unified mechanism should be considered regardless of DL and UL.

	OMESH
	Agree with all companies above.

	AT&T
	Agree with other companies that the same behaviour should be applicable to both DL and UL. 

	Huawei, HiSilicon
	The discussion above is not specific at all. Not clear what is the unified behaviour. Is it about whether flow label/DSCP is also used for uplink?

	Intel
	Same rules should apply to DL CP and UL CP.

	ZTE
	Same rule is preferred for CP.

	Sony
	Same view as Nokia.

	NEC
	Same rule is preferred for CP.



Summary: Almost all of companies think that same rules should apply to DL and UL CP bearer mapping. 
=====================================================================================

Background:
For UP bearer mapping, RAN2 already agreed to support both 1:1 and N:1 bearer mapping, but even if RAN2 studied same things in SI phase and TR38.874 has contents for CP bearer mapping in section 8.3.6, RAN2 has not discussed 1:1 and N:1 bearer mapping options for CP bearer mapping in WI phase. Thus, this should be also discussed in this email discussion. Possible options are as follows:
· Option 1: 1:1 bearer mapping only;
· Option 2: N:1 bearer mapping only;
· Option 3: Both 1:1 and N:1 bearer mapping.

Question 10: Which option should be supported for CP bearer mapping among above three options? 
	Company
	Option 
	Comments

	Samsung
	Option 3
	In general, CP messages are always conveyed with higher priority compared to UP packets. N:1 mapping should therefore definitely be supported since it does not impact the transmission priority of CP messages. On the other hand, as a special case of N:1 mapping, 1:1 mapping can be naturally supported by setting N=1. In other words, once N:1 mapping is supported, 1:1 mapping becomes an implementation issue (and we think allowing 1:1 mapping for CP messages should not require any additional significant increase to the already agreed increase in the LCID space). This results in a unified mapping scheme (both 1:1 and N:1 mapping) for both CP and UP.

	Nokia
	Option 3
	This is related to the questions above. It should be possible to at least separate MT and UE originated/terminated signalling as explained in an answer to Q8. There seems to be nothing that prevents both 1:1 and N:1 mapping from being applied for SRBs in the same manner as for DRBs.

	Ericsson
	
	Due to the constraints on having SRBs of the same UE treated the same way over the backhaul (see our comment to question 7), the consideration for bearer mapping of UP and CP is fundamentally different. Also, CP data is expected to be much less than UP data.
In our view, the mapping for CP can be handled in many different ways:
· All CP data is mapped to a given BH RLC channel (UE-associated or non-UE associated)
· All CP data that is UE-associated is mapped to one BH RLC channel, while all non-UE-associated is mapped to another BH RLC channel
· All CP data that is associated to a given UE is mapped to a specific BH RLC channel.
· All CP data that is non-UE associated that is destined to a given IAB node is associated with a specific BH RLC channel
In our view, it should be possible for the network to have the possibility to configure the handling of CP data in any way it wants, and no mandatory behaviour needs to be specified.

	KDDI
	
	Same view as Ericsson.

	CATT
	Option 3
	There seems to be no reason of limiting CP case for only 1:1 mapping. For CP traffic, signalling types with similar QoS requirement can be aggregated for efficiency. As commented previously the framework shall support possible QoS differentiation of signalling types. 

	QC
	
	We agree with Ericsson’s view. Bearer mapping is limited to SCTP stream granularity. It is of course possible to aggregate SCTP streams of UEs or MTs onto the same BH RLC channel or to do 1:1 mapping. This is up to implementation.

	Lenovo&MotoM
	Option 3
	The control message is also kind of traffic from transport point of view. The difference could be priority level. Both N:1 and 1:1 can be used to control message since we strive for a unified mechanism. For example, the different control information from the different Ues belonging to the same priority can be mapped to one RLC channel.

	LG
	Option 3
	The IAB donor CU can configure any configurations they want for CP data handling. In our understanding, option 3 can give this kind of freedom to the IAB donor CU.

	OMESH
	Option 3
	

	AT&T
	Option 3
	

	Huawei, HiSilicon
	Option 3
	There is a need to do differentiation between MT and UEs as clarified above. Furthermore, we should strive for a clean design, i.e. a unified solution for both CP and UP, that also provides necessary flexibilities to networks.

	Intel
	Option 2/Option 3
	We wonder if option 3 is really needed for CP bearers. The main thing is to ensure that CP traffic is prioritized over UP traffic. 1:1 bearer mapping for CP seems less important. Not a strong view.

	ITRI
	Option 3
	

	ZTE
	Option 2
	We think that the QoS requirement for control plane signalling is quite simple. SRB does not support the concept of QFI, QoS rule/profile, mapping between QFI and DRB, etc. Instead, each SRB is only associated with default or dedicated signalling configured logical channel priority. In addition, the number of control signalling is much smaller than that of user plane data packets. Therefore, it is not necessary to support 1:1 bearer mapping for CP.

	Sony
	Option 3
	Flexible mapping should be supported.

	NEC
	Option 3
	



Summary: 12 companies prefer option 3 and 2 companies prefer option 2. 3 companies think that no mandatory behaviour needs to be specified and it is up to network implementation. 
=====================================================================================

2.3	Phase 2 discussion 
16 companies participated in the Phase 1 discussion and shared their view on this issue. In this section, the rapporteur provides a brief summary and proposals with questions to make more agreeable proposals. 

Agreeable proposal from question 1, 2 and 5:
Question 1: If 1:1 bearer mapping is used, do companies agree that the UL/DL mapping in intermediate IAB nodes to the egress BH RLC channel is determined by the ingress BH RLC channel (i.e., ingress LCID) and no other additional ID is needed for UP bearer mapping in intermediate IAB nodes? If you think additional ID is needed, please justify your answers. 
13 companies think that LCID is sufficient and other information is not needed for 1:1 bearer mapping. 3 companies also say “YES” in principle but they think there could be other option for 1:1 bearer mapping, i.e., mapping from a UE bearer to egress BH RLC channels at every node. Based on the majority view, the following observation can be made.
Observation 1. For 1:1 bearer mapping, the UL/DL mapping in intermediate IAB nodes to the egress BH RLC channel is determined by the ingress BH RLC channel (i.e., ingress LCID).

Question 2: If N:1 bearer mapping is used, which option should be used for UL/DL mapping the ingress BH RLC channel to the egress BH RLC channel in intermediate IAB nodes?
· Option 1: ingress BH RLC channel only, i.e., ingress LCID only [7];
· Option 2: both ingress BH RLC channel and UE bearer ID [2,4,5,6];
· Option 3: both ingress BH RLC channel and mapping ID [1,3];
· Option 4: both ingress BH RLC channel and IP layer related ID [8,9];
9 companies prefer option 1 and 3 companies prefers option 2. 3 companies are OK with option 1/2 and only one company is ok with option 2/3. No company wants option 4. In other words, 12 companies are OK with option 1 and 7 companies are OK with option 2. Based on the majority view, the following observation can be made.
Observation 2. For N:1 bearer mapping, the UL/DL mapping in intermediate IAB nodes to the egress BH RLC channel is determined by the ingress BH RLC channel (i.e., ingress LCID).

Question 5: If different solutions for UL/DL mapping the ingress BH RLC channel to the egress BH RLC channel in intermediate IAB nodes are required to support 1:1 and N:1 bearer mapping, do companies prefer to have one common solution or two separate solutions?
All 16 companies prefer one common solution for UL/DL mapping the ingress BH RLC channel to the egress BH RLC channel in intermediate IAB nodes to support 1:1 and N:1 bearer mapping. Note that some companies consider LCID + some ID as one common solution, but others think LCID only as one common solution. Based on the majority view, the following observation can be made. 
Observation 3. One common solution for UL/DL mapping the ingress BH RLC channel to the egress BH RLC channel in intermediate IAB nodes is considered.

Based on the above three observations, the following can be made for agreeable proposal.
Proposal 1. For both 1:1 and N:1 bearer mapping, the UL/DL mapping in intermediate IAB node(s) to egress BH RLC channel is determined by the ingress BH RLC channel (i.e., ingress LCID). 
Question 11: Is proposal 1 agreeable? If you say “NO” or want to reword the proposal, please leave your comments.
	Company
	Yes/No 
	Comments

	Samsung
	No
	Our understanding of the proposal is that the egress BH RLC channel is determined SOLELY by the ingress BH RLC channel – i.e. that UE bearer ID is not used in this process. If our understanding is correct, then we do not agree with this proposal.
Recently we have heard a lot about how N:1 mapping should not be used if we have any kind of QoS requirements to satisfy. In other words, that N:1 should not be used except for the best-effort traffic. This is almost a reversed approach to what we initially discussed and we do not agree with this for a number of reasons.
Over-reliance on 1:1 mapping and its use as dominant mapping mode will lead to an ever-increasing LCID space as we go into future releases, resulting in a MAC header overhead that cannot be ignored.
Assuming that N:1 is a valid, viable alternative in scenarios where QoS is important, due to local link quality degradations, an intermediate node may need to change the egress channel or even the next-hop node. For this, the intermediate node needs the UE bearer ID.
For those concerned about the overhead introduced by the UE bearer ID – please note that we see it as optional information in the header – a specific implementation may choose not to use it. However, not having the UE bearer ID in BAP outright would in our opinion severely and unnecessarily restrict IAB network capabilities in real-life scenarios.


	QC
	Yes
	As Nokia pointed out correctly, the prior-hop identifier is also needed since the ingress LCID is not unique per IAB-node but only unique per BH link
Here is what Nokia had before:
For UL: {IAB node ID of the child node, ingress LCID} -> {IAB node ID of the parent node, egress LCID}
For DL: {IAB node ID of the parent node, ingress LCID} -> {IAB node ID of the child node, egress LCID}

	KDDI
	Yes
	

	Ericsson
	Yes
	

	AT&T
	Yes
	

	Huawei, HiSilicon
	No
	Similar views as Samsung. At least the recent discussion on reflector has not convinced us. We need to have a clear understanding on the use case of N:1 mapping before we discuss if there is a need of a ID for this remapping. So far we failed to see a convincing use case which can be agreed by all. 
We agree with Samsung that QoS should be able to be supported by N:1 as well as 1:1. This should be something RAN2 needs to confirm.

	Intel
	Yes
	

	Sony
	Yes
	

	CATT
	
	As we commented in the email reflector, we are open to discuss further on the benefit of remapping. Once the benefits are clear it is easy to draw a conclusion here. 

	ZTE
	No
	The 1:N ingress and egress BH RLC channel mapping may happen due to different QoS granularity of BH RLC channel configuration or due to the MFBR and GFBR limitation for a given BH RLC channel. In this case, the UE bearer based mapping could be considered. For N:1 bearer mapping, the UL/DL mapping in intermediate IAB node to egress BH RLC channel may take into account the UE bearer info, such as IPv6 flow label/GTP-TEID and destination IP address. For the 1:1 bearer mapping, it could also be based on the UE bearer info (identified with IPv6 flow label/GTP-TEID and destination IP address) derived from ingress BH RLC channel.

	NEC
	Yes
	

	Lenovo&MotoM
	Yes
	

	Nokia
	Yes
	By also knowing the child/parent node’s IAB node ID.

	LG
	Yes
	

	Futurewei
	No
	We have a similar view to Samsung. It seems that if remapping can not be supported in Rel. 16, then practically N-to-1 mapping would only be used for best effort type of flows. We would prefer a more flexible design that would enable more flexible deployments and implementations.



Summary: 15 companies participated in this question.
“YES”: 10 companies
“NO”: 4 companies
“not answer YES/NO”: 1 company. 

Based on the answers, majority companies agree with the proposal 1. Two companies mention that child/parent IAB node ID is needed with the ingress LCID because LCID is not unique per IAB node. This aspect can be considered in bearer mapping table and the proposal 1 is agreeable to them.
The rapporteur already knows that 4 companies may not agree with proposal 1 as it is, but RAN2 should keep discussing this issue based on the proposal 1 at the next meeting. Thus, the following is proposed:
Proposal 1. For both 1:1 and N:1 bearer mapping, the UL/DL mapping in intermediate IAB node(s) to egress BH RLC channel is determined by the ingress BH RLC channel (i.e., ingress LCID).
=====================================================================================

Agreeable proposal from question 3:
Question 3: If N:1 bearer mapping is used, do companies agree to allow an intermediate IAB node to de-multiplex packets from one ingress BH RLC channel to separate egress BH RLC channels as in figure 3, i.e., remapping of UE DRBs to egress BH RLC channels in the intermediate IAB node that includes 1:N mapping from ingress BH RLC channel to egress BH RLC channel?
10 companies answer “NO” and 4 companies answer “YES”. 2 companies say “YES/NO”. Based on the majority view, the following can be made for agreeable proposal.
Proposal 2. De-multiplexing packets from one ingress BH RLC channel to several egress BH RLC channels in the intermediate IAB node is not supported in Rel-16, i.e., remapping of UE DRBs to egress BH RLC channels in the intermediate IAB node.
Question 12: Is proposal 2 agreeable? If you say “NO” or want to reword the proposal, please leave your comments.  
	Company
	Yes/No 
	Comments

	Samsung
	No
	Some reasoning behind our response is given in our response to the previous question. Additionally, we believe that nodes closer to the Donor may need to aggregate traffic due to sheer volume of data at the Donor. Nodes further downstream can offer one-to-one mapping of DRBs to BH RLC channels more easily, requiring the ability to re-route packets who came on the same ingress channel onto different egress channels. We do not agree with some views expressed recently which claim that BAP path ID can be used for this on its own. Due to QoS requirements – which (to reiterate) we believe are applicable in N:1 mapping scenarios – the UE bearer ID is required in the BAP header.

	QC
	Yes
	

	KDDI
	Yes
	

	Ericsson
	Yes
	

	AT&T
	Yes
	

	Huawei
	No
	

	Intel
	Yes
	

	Sony
	Yes
	

	CATT
	
	See our comments to previous question.

	ZTE
	No
	We think the remapping should be considered. The 1:N mapping between ingress and egress BH RLC channel may be due to different QoS granularity of BH RLC channels configured by donor CU. In addition, it may be due to the MFBR and GFBR limitation for a given BH RLC channel. 

	NEC
	Yes 
	

	Lenovo&MotoM
	Yes
	

	Nokia 
	Yes
	

	LG
	Yes
	

	Futurewei
	No
	Similar view as Samsung



Summary: 15 companies participated in this question.
“YES”: 10 companies
“NO”: 4 companies
“not answer YES/NO”: 1 company. 

Majority companies agree with the proposal 2, but 4 companies may not agree with this. The rapporteur thinks that RAN2 should keep discussing this issue along with the proposal 1 at the next meeting. Thus, the following is proposed:
Proposal 2. De-multiplexing packets from one ingress BH RLC channel to several egress BH RLC channels in the intermediate IAB node is not supported in Rel-16, i.e., remapping of UE DRBs to egress BH RLC channels in the intermediate IAB node is not supported.
=====================================================================================

Agreeable proposal from question 4:
Question 4: Do companies agree that remapping ingress BH RLC channel to egress BH RLC channel in intermediate IAB node should be fully under control by the IAB donor CU, i.e., dynamic local decision by intermediate IAB node is not allowed?
12 companies answer “YES” and 2 companies answer “NO”. 2 companies provide only comments without answering “YES/NO”. Based on the majority view, the following can be made for agreeable proposal. 
Proposal 3. The UL/DL mapping change from ingress BH RLC channel to egress BH RLC channel in intermediate IAB node, if needed, should be controlled by the IAB donor CU.
Question 13: Is proposal 3 agreeable? If you say “NO” or want to reword the proposal, please leave your comments.
	Company
	Yes/No 
	Comments

	Samsung
	No
	Perhaps it would be better if we defined “dynamic local decision making”, as we already suggested during Phase-I of this discussion. Then we would have a clearer idea of what this proposal is about... 

	QC
	Yes
	The same procedure should apply as for path-ID based routing: The CU configures the tables, while the local node made may perform local decisions in case of RLF. This means: If the egress link has RLF, IAB-node may perform local link- and RLC channel selection based on BAP address.

	KDDI
	Yes
	We don’t see any benefit on the mapping change in intermediate IAB node.

	Ericsson
	Yes
	But we need to clarify what is meant by “if needed”. Our understanding is that this is for the case of BH RLF where the new route chosen doesn’t have an LCID matching the LCID that was used on the old link for the backhaul RLC channel that is being remapped

	AT&T
	Yes
	Ericsson raises a good point. There is a need to clarify what is meant by the phrase “if needed”. 

	Huawei, HiSilicon
	Yes
	Our assumption is that the mapping is already configured by the donor CU before the change of backhaul link.

	Intel
	Yes
	

	Sony
	Yes
	Route selection and bearer mapping are different functionalities

	CATT
	Yes
	This is configured by Donor CU.

	ZTE
	Yes
	Since donor CU has all the QoS information of UE DRBs, it is possible for donor CU to evaluate the QoS characteristics of access UE’s traffic and configure a set of UE bearers with similar QoS to be multiplexed onto a given BH RLC channel. This mapped UE bearers’ info could be delivered to the access IAB node and intermediate IAB node as part of the BH RLC channel configuration. The remapping of UE bearers should also be controlled by donor CU.

	NEC 
	Yes
	The mapping rules should be configured by donor CU

	Lenovo&MotoM
	Yes
	This mapping change happens in the case of RLF. The alternative route should be configured by CU.

	Nokia
	Yes
	

	LG
	Yes
	We think that “if needed” indicates the case of BH RLF and when the route is changed due to BH RLF, the mapping should be changed by the configuration given by the IAB donor CU.

	Futurewei
	Yes
	



Summary: 15 companies participated in this question.
“YES”: 14 companies
“NO”: 1 companies

Some companies want to clarify what case is for “if needed”. Thus, the rapporteur added “(e.g., BH RLF)” to the proposal 3 as follows.
Proposal 3. The UL/DL mapping change from ingress BH RLC channel to egress BH RLC channel in intermediate IAB node, if needed (e.g., BH RLF), should be controlled by the IAB donor CU.
=====================================================================================

Agreeable proposal from question 6:
Question 6: For UL, do companies agree that prioritization between non UE-associated signalling and UE-associated signalling is needed and the BH RLC channel for non UE-associated signalling message should be separated from the BH RLC channel for UE-associated signalling message?
15 companies answer “YES” but one company think this question is irrelevant. According to the comments, prioritization and separate BH RLC channel between non UE-associated signalling and UE-associated signalling can be possible, but this is up to network configuration. Based on the majority view, the following proposal can be made.
Proposal 4. It is up to network implementation to support prioritization and separate BH RLC channel between non UE-associated signaling and UE-associated signaling.
Question 14: Is proposal 4 agreeable? If you say “NO” or want to reword the proposal, please leave your comments.
	Company
	Yes/No 
	Comments

	Samsung
	No
	The network needs to allow such prioritization but it is not “up to network implementation to support prioritization”. It is up to us to support prioritization through normative work, and up to network whether to implement it.
RAN3 already agreed that different BH RLC channels may be used for different SCTP streams. How the F1-C messages are mapped to SCTP streams (e.g. UE associated F1-C uses one SCTP stream, and non-UE associated F1-C use another SCTP stream), and the subsequent prioritisation when mapping onto BH RLC channels, is within RAN3 remit.

	QC
	Yes
	Firstly, this is RAN3 territory. Secondly, it is all controlled by the CU and it therefore becomes implementation-specific. 

	KDDI
	Yes
	

	Ericsson
	Yes
	

	AT&T
	Yes
	

	Huawei, HiSilicon
	No
	The rephrased proposal can be “Support prioritization and separate BH RLC channels between non UE-associated signalling and UE-associated signalling”.
To us, the configuration of the mapping from message types to BH RLC channels is anyway needed, so it cannot be pure network implementation.

	Intel
	Yes
	

	Sony
	Yes 
	

	CATT
	Yes
	Reading the companies comments above it seems they are on different things. In our understanding the first thing is the specification supports configuration of RLC channels and mapping framework that provides the possibility of handling non UE-associated signaling and UE-associated signalling in a separate manner. Then the 2nd thing is the exact configuration of bear to backhaul RLC channel mapping is based on network implementation. 
So it seems this question should not be that controversial?

	ZTE
	Yes
	

	NEC
	Yes
	Network implementation is also acceptable. 

	Lenovo&MotoM
	Yes
	

	Nokia
	Yes
	The standard should allow such possibility but applying it should be up to NW configuration.

	LG
	Yes
	

	Futurewei
	
	Similar view as Nokia: the standard should allow for prioritization and separate BH RLC channel for non UE-associated signaling and UE-associated signaling, whereas configuration of separate RLC channels would be up to implementation



Summary: 15 companies participated in this question.
“YES”: 13 companies
“NO”: 2 companies
“not answer YES/NO”: 1 company. 

Referring to company’s comments from question 6 in phase 1 discussion and question 14, some companies think that specification should allow network to support prioritization and separate BH RLC channels between non UE-associated signalling and UE-associated signalling, but configuration to apply it is up to network implementation. RAN2 may needs more discussion on this aspect at the next meeting. For now, based on majority views, the following is proposed:
Proposal 4. It is up to network implementation to support prioritization and separate BH RLC channel between non UE-associated signaling and UE-associated signaling.
=====================================================================================

Agreeable proposal from question 7:
Question 7: For UL, do companies agree that SRB type should be considered for UL CP bearer mapping?
There is no clear majority view: 8 companies answer “NO” and 7 companies answer “YES”. One company doesn’t answer “YES/NO”. Some companies think prioritization within an SCTP stream is meaningless, but one company would like to clarify the RAN3 agreement, i.e., Different BH RLC channels may be used for the different SCTP streams on which F1AP is transported, which allows different SRB messages to be transported on different BH RLC channel by using different SCTP streams. 
The rapporteur thinks that if RAN3 confirms that different SRB types of message cannot be transported on different BH RLC channel by using different SCTP streams, RAN2 may not need to consider SRB type for CP bearer mapping because all SRBs should share the same SCTP stream as indicated by Ericsson. If different SRB types of message can be transported on different BH RLC channel by using different SCTP streams, RAN2 can confirm that considering SRB type for CP bearer mapping can be achieved by network configuration. Thus, the rapporteur suggests to send a LS to RAN3 to ask whether the RAN3 agreement, i.e., Different BH RLC channels may be used for the different SCTP streams on which F1AP is transported, allows different SRB types of message to be transported on different BH RLC channel by using different SCTP streams.
Based on the above explanation, the following can be made for agreeable proposal.
Proposal 5. Send the LS to RAN3 to ask whether the RAN3 agreement, i.e., Different BH RLC channels may be used for the different SCTP streams on which F1AP is transported, allows different SRB types of message to be transported on different BH RLC channel by using different SCTP streams.
Question 15: Do companies agree that clarification on RAN3 agreement is needed and proposal 5 is agreeable? If you say “NO” or want to reword the proposal, please leave your comments.
NOTE: If companies are ok with the LS to RAN3, the rapporteur will submit the draft LS to the next meeting.
	Company
	Yes/No 
	Comments

	Samsung
	Yes
	In legacy systems, different SRBs may be configured with different priorities over the air interface, and we think (as already indicated) that this option should be preserved. If F1-C messages containing RRC messages belonging to different SRBs are transmitted over different BH RLC CHs, we are then well-aligned with the current RRC message transfer method over the air interface. In this sense, it is beneficial to consider SRB type for CP bearer mapping, and send an LS to RAN3 as proposed.

	QC
	No
	RAN3 is very clear on that matter. TS 38.472 clause 7 specifies:
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	For a single UE-associated signalling, the gNB-DU shall use one SCTP association and one SCTP stream, and the association/stream should not be changed during the communication of the UE-associated signalling unless TNL binding update is performed.
This means that there is at most one stream per UE which consequently will hold all the UE’s SRBs.
If RAN2 agrees that separate SCTP stream should be defined per UE SRB, then RAN2 should send an LS to RAN3 with this request. 

	KDDI
	No
	This is a topic RAN3 should discuss. Any company interested in this topic can bring their contribution to RAN3. So, no need to send an official LS to RAN3.

	Ericsson
	No
	We think the RAN3 agreement (different BH RLC channels may be used for the different SCTP streams on which F1AP is transported) is very clear and we don’t need to send an LS. Our understanding is that the agreement simply allows the network to do whatever it wants regarding the multiple SCTP streams it has set up for the F1-C. For example:
Example 1: network sets up only two streams, one for non-UE associated and another for UE associated (for all Ues). Then network maps the non-UE associated stream to a higher priority BH RLC channel than the UE associated one
Example 2: network sets up four streams, one for non-UE associated and three for UE associated (one for low priority Ues, one for medium priority Ues, one for high priority Ues). Then the network can map the different streams accordingly to different priority BH RLC channels.
As we have commented in phase 1, for a given UE, there is no need to differentiate the SRBs, as only one SCTP stream can be used for a given UE’s SRB. Thus the RAN3 agreement is not related at all to different treatment of different SRBs of a given UE. 






	AT&T
	No
	Agree with comments from Qualcomm and Ericsson.

	Huawei, HiSilicon
	Yes
	Seems that RAN2 have different understanding on RAN3’s agreements and whether RAN3 can support different SCTP streams for different SRB types. It is reasonable to ask RAN3 to clarify this.

	Intel
	No
	Agree with comments from QC.

	Sony
	No
	RAN3 may send an LS to expedite the progress

	CATT
	Yes
	We support sending LS to ran3 for clarification.

	ZTE
	Yes
	It would be better to clarify this with RAN3.

	NEC
	Yes
	It could be further clarified and confirmed by RAN3

	Lenovo&MotoM
	Yes
	LS can make it clear since the different companies have the different understanding.

	Nokia
	No
	As SRBs are normally separated in air interface, it would be beneficial for the Donor CU to be able to configure prioritization among SRBs also for the backhaul. However, given the RAN3 agreement, we’re OK to use the single stream in Rel-16.

	LG
	Yes
	For the RAN3 agreement, it would be good to be confirmed by RAN3 to finalize this issue.

	Futurewei
	Yes
	We see no harm is sending such an LS to clarify the issue with RAN3



Summary: 15 companies participated in this question.
“YES”: 8 companies
“NO”: 7 companies

There is no clear majority. Some companies think it is already clear and there is no ambiguous on RAN3 agreement, but some companies still want to clarify the RAN3 agreement. Thus, the rapporteur concludes that RAN2 should keep discussing whether to send the LS or not at the next meeting. The following is proposed for now:
Proposal 5. Discuss whether to send the LS to RAN3 to ask followings:
· The RAN3 agreement, i.e., Different BH RLC channels may be used for the different SCTP streams on which F1AP is transported, allows different SRB types of message to be transported on different BH RLC channel by using different SCTP streams.
=====================================================================================

Agreeable proposal from question 8:
Question 8: For UL, do companies agree that separate handling between UE’s RRC and IAB MT’s RRC is needed?
9 companies answer “YES” and 2 companies answer “NO”. 5 companies think it is up to network implementation. Based on the majority view, the following can be made for agreeable proposal. 
Proposal 6. Separate handling between UE’s RRC and IAB MT’s RRC is needed. FFS how to support it, e.g., whether it is up to network implementation or not.
Note that: as we know, both UE’s RRC and IAB MT’s RRC are transmitted by F1 messages, but RAN2 tries to support separate handling between them. Thus, if proposal 6 is agreeable, this proposal should be also included to the LS to RAN3.
Question 16: Is proposal 6 agreeable? If you say “NO” or want to reword the proposal, please leave your comments.
	Company
	Yes/No 
	Comments

	Samsung
	Yes
	

	QC
	Not needed
	This is already supported. Since the MT behaves like a UE, a separate SCTP stream can be allocated for MT’s RRC. There is nothing we need to agree here.

	KDDI
	No
	We share the Ericsson’s comment “it doesn’t make sense to prioritize the SRBs of a given UE or MT over the backhaul channels, as SCTP will ensure in order delivery and “undo” any prioritizing done over the backhaul channels.”

	Ericsson
	No
	It is up to network implementation to differentiate between UE’s RRC and MT’s RRC. As we have stated in our comment to Q15, it is up to network implementation to differentiate among different streams/UEs. For example, if you consider an IAB node that is a parent to x children IAB nodes and y Ues, the network can create 3 SCTP streams to the IAB node, one for non UE associated signalling, one for normal Ues SRBs, and another one for the children IAB nodes’ MTs, and map these three streams to different BH RLC channels. 


	AT&T
	No
	We don’t see the need for such an agreement. The network should be able to do this by implementation. 

	Huawei, HiSilicon
	Yes
	To us, it cannot be network implementation as commented by Ericsson. If I understand correctly, this so-call “network implementation” rely on the mapping from SCTP streams to BH RLC channels. 

	Intel
	No
	Can’t see why this cannot be done by implementation.

	Sony
	No
	It is not clear what different behaviour is expected.

	CATT
	Yes
	We think proposal 6 is acceptable, as it is with a FFS.

	ZTE
	No
	We don’t think it is necessary to differentiate the processing of UE and MT’s RRC. Besides, it can be up to network implementation.

	NEC
	No
	Leaving it to network implementation is acceptable. 

	Lenovo&MotoM
	No
	Up to network implementation.

	Nokia
	Yes
	It would be up to network configuration whether it is used.

	LG
	No
	It is up to network implementation.

	Futurewei
	Yes
	Similar view as Nokia



Summary: 15 companies participated in this question.
“YES”: 5 companies
“NO”: 10 companies

Based on the comments, majority companies are not agreeable to the proposal 6 and it is up to network implementation and some companies consider this agreement is not needed. Other companies think that this should be allowed but configuration is up to network decision. Thus, the rapporteur modifies the proposal 4 based on the majority view as follows and hopes to keep discussing this at the next meeting. The following is proposed:
Proposal 6. It is up to network implementation to support separate handling between UE’s RRC and IAB MT’s RRC.
=====================================================================================

Agreeable proposal from question 9:
Question 9: If question 6, 7 and 8 are applied to DL CP bearer mapping, what else should be additionally considered for DL CP bearer mapping?
Almost all of companies think that same rules should apply to DL and UL CP bearer mapping. Based on the majority view, the following can be made for agreeable proposal.
Proposal 7. Same rules should be applicable for both DL and UL CP bearer mapping.	
Question 17: Is proposal 7 agreeable? If you say “NO” or want to reword the proposal, please leave your comments.
	Company
	Yes/No 
	Comments

	Samsung
	Yes
	

	QC
	Yes
	

	KDDI
	Yes
	

	Ericsson
	Yes
	

	AT&T
	Yes
	

	Huawei, HiSilicon
	
	We can support this proposal generally, but the details should be FFS.

	Intel
	Yes
	

	Sony 
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes
	

	NEC 
	Yes 
	

	Lenovo&MotoM
	Yes
	

	Nokia
	Yes
	

	LG
	Yes
	

	Futurewei
	Yes
	



Summary: 15 companies participated in this question.
“YES”: 14 companies
“not answer YES/NO”: 1 company. 

The proposal 7 seems to be agreeable to all companies. As pointed out by Huawei, FFS is added to the proposal. Thus, the following is proposed:
Proposal 7. Same rules should be applicable for both DL and UL CP bearer mapping. Details are FFS.
=====================================================================================

Agreeable proposal from question 10:
Question 10: Which option should be supported for CP bearer mapping among above three options?
· Option 1: 1:1 bearer mapping only;
· Option 2: N:1 bearer mapping only;
· Option 3: Both 1:1 and N:1 bearer mapping.
12 companies prefer option 3 and 2 companies prefer option 2. 3 companies think that no mandatory behaviour needs to be specified and it is up to network implementation. Based on the majority view, the following can be made for agreeable proposal.
Proposal 8. Both 1:1 and N:1 bearer mapping are supported for CP bearer mapping.	
Question 18: Is proposal 8 agreeable? If you say “NO” or want to reword the proposal, please leave your comments.
	Company
	Yes/No 
	Comments

	Samsung
	Yes
	

	QC
	Doesn’t make sense.
	We already have per-UE mapping supported on the CP. The question should be here if we want to support per-UE SRB mapping.

	KDDI
	
	No mandatory behaviour needs to be specified, sinceit should be possible for the network to have the possibility to configure the handling of CP data in any way it wants.

	Ericsson
	Needs rephrasing.. 
	For UP, when we say 1:1 mapping ,it is very clear that we are talking about mapping only 1 UE DRB to one particular BH RLC channel on all the hops. And  N:1 mapping is agnostic to whether the bearers belong to one UE or multiple UEs (i.e. the N:1 mapping can be a mapping of multiple bearers of a given UE or mapping of several bearers belonging to different UEs.). 
However, in the case of CP, what is meant by 1:1 mapping is not the same. As we have stated in the previous questions, we don’t need 1:1 mapping of a given UE’ SRB to a given BH RLC channel. So the most granularity we can provide is per UE level. That is, we can map all the SRBs of a given UE to a given BH RLC channel.
Also, talking about the non UE associated signalling, what is meant by 1:1 is different from the UP case. For example, assume we have an IAB topology like below:
[image: ]
Network could decide to map all non UE associated signalling.into one BH RLC channel. So the non UE associated signalling to all IAB1-4 will share the same BH RLC channel between donor DU and IAB1, and that for IAB2-4 share the same BH RLC channel between IAB1 and IAB2. On the other hand, 1:1 mapping for the non UE associated signalling means that between donor DU and IAB1, we need 4 BH RLC channels, and 3 BH RLC channels between IAB1 and IAB2 (i.e. for each IAB node downstream of the link).
Thus, when we talk about 1:1 mapping in the context of CP, we are talking about at UE/MT level and IAB node level. If we want 1:1 mapping for everything related to CP, on a given link we need a total of X BH RLC channels on a given link, where x is given by:
X= Number of UEs + 2* Number of IAB nodes - 1 
Where the number of IAB nodes is the number of IAB nodes downstream of this link and the number of UEs is the total number of UEs served by these IAB nodes. The factor of 2 for the IAB nodes is to account for the SRBs of the MTs of the IAB nodes. 1 is subtracted because the MT traffic for the IAB node immediately downstream of this link is transported via access links and not BH RLC channels. For the example shown in the figure, assuming we have n1 UEs served by IAB1, n2 UEs served by IAB2 and so on, the number of BH RLC channels needed for 1:1 mapping of all CP data are:
between donor DU and IAB1= (n1+n2+n3+n4) + 2*4-1
between IAB1 and IAB2=(n2+n3+n4) + 2*3-1
between IAB2 and IAB3=(n3) + 1
between IAB2 and IAB4= (n4) +1
It should also be up to network implementation to map certain IAB node’s non-UE associated signalling 1:1, while mapping several other IAB node’s non-UE associated signalling N:1.
Thus, to avoid confusing 1:1 bearer mapping in UP and CP, a clearer proposal  could be something like:
For CP, all non-UE associated signalling to one IAB node are mapped to the same BH RLC channel. Non-UE associated signalling of several IAB nodes can be mapped N:1, or all non-UE associated signalling of a particular IAB node can be mapped 1:1.
For CP, all UE associated signalling to one UE are mapped to the same BH RLC channel. UE associated signalling of several UEs can be mapped N:1, or all UE associated signalling of a particular UE can be mapped 1:1.


	AT&T
	No
	We now agree with Qualcomm and Ericsson’s view that the way it is stated, this proposal doesn’t make sense. 

	Huawei, HiSilicon
	Yes
	

	Intel
	No
	We appreciate and agree with the detailed analysis from Ericsson. The same terminology of 1:1 and N:1 bearer mapping from UP cannot be used for CP.

	Sony
	
	Thanks to Ericsson for clarification and we agree with the revised proposal.

	CATT
	Yes
	

	ZTE
	No
	Based on RAN3 agreement, different BH RLC channel is used for different SCTP streams on which F1AP is transported. Suppose the UE’s RRC signalling of different SRB type is served by one SCTP stream, it does not make sense to support the per UE SRB based 1:1 bearer mapping. 
On the other hand, we don’t think the following statement from TS38.472 means that one SCTP stream is dedicated for a single UE’s RRC signalling. In fact, one SCTP stream could be used to carry the UE-associated signalling of multiple UEs. It depends on the network implementation. So the per UE CP mapping may also not available.
-	For a single UE-associated signalling, the gNB-DU shall use one SCTP association and one SCTP stream, and the association/stream should not be changed during the communication of the UE-associated signalling unless TNL binding update is performed.

	NEC 
	Yes 
	As we commented in phase 1, both can be supported. 

	Lenovo&MotoM
	
	Q18 is associated with Q15. If BH RLC for CP is per-UE rather than per bearer, we need to rework the proposal.

	Nokia
	Yes
	

	LG
	Yes/No
	If only per-UE mapping is supported on the CP and it is confirmed by RAN3, we are fine with revised proposals by Ericsson as baseline for further discussion.

	Futurewei
	Yes
	



Summary: 15 companies participated in this question.
“YES”: 6 companies
“NO”: 5 companies
“YES/NO”: 1 company
“not answer YES/NO”: 3 companies.

There is no clear majority. Some companies think that if only per-UE mapping is supported on the CP, the proposal 8 does not make sense and should be modified. Some companies think that this is also related to the proposal 5 which sends the LS to RAN3 and if RAN3 confirms that there is at most one stream per UE which holds all the UE’s SRBs, the proposal 8 may be updated as suggested by Ericsson. Other companies think that per SRB bearer mapping is used for CP. Thus, the rapporteur thinks that the first fundamental question for this issue is to ask whether to support per SRB bearer mapping or per UE mapping for CP. The proposal 8 is updated like below to keep discussing the issue at the next meeting.
Proposal 8. Discuss whether to support per SRB bearer mapping or per UE mapping for CP.
=====================================================================================

3.	Conclusion
Total 15 companies joined this e-mail discussion, and shared their view on bearer mapping issues for IAB. Given the company’s answers and comments, the following proposals are made:
Proposal 1. For both 1:1 and N:1 bearer mapping, the UL/DL mapping in intermediate IAB node(s) to egress BH RLC channel is determined by the ingress BH RLC channel (i.e., ingress LCID).
Proposal 2. De-multiplexing packets from one ingress BH RLC channel to several egress BH RLC channels in the intermediate IAB node is not supported in Rel-16, i.e., remapping of UE DRBs to egress BH RLC channels in the intermediate IAB node is not supported.
[bookmark: _GoBack]Proposal 3. The UL/DL mapping change from ingress BH RLC channel to egress BH RLC channel in intermediate IAB node, if needed (e.g., BH RLF), should be controlled by the IAB donor CU.
Proposal 4. It is up to network implementation to support prioritization and separate BH RLC channel between non UE-associated signaling and UE-associated signaling.
Proposal 5. Discuss whether to send the LS to RAN3 to ask followings:
· The RAN3 agreement, i.e., Different BH RLC channels may be used for the different SCTP streams on which F1AP is transported, allows different SRB types of message to be transported on different BH RLC channel by using different SCTP streams.
Proposal 6. It is up to network implementation to support separate handling between UE’s RRC and IAB MT’s RRC.
Proposal 7. Same rules should be applicable for both DL and UL CP bearer mapping. Details are FFS.
Proposal 8. Discuss whether to support per SRB bearer mapping or per UE mapping for CP.
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