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1 Introduction
This paper aims at capturing the outcome of the following email discussion:

· [108#51][IAB] Running CR 38.340 (Huawei)


Intended outcome: Capture agreements this meeting, address FFSes, identify FFSes (and instert appropriate editors notes), agree final details of functional view. Agree and Capture baseline definitions of Control PDUs for flow control and RLF notification. Agreeable Draft CR. 


Deadline: 2020-01-30

2 Routing

There was an discussion whether path ID is mandatory in the BAP header. The agreements on BAP PDU format seem suggesting that the path ID is a mandatory field.

Q2.1: Do you agree to confirm that Path ID is a mandatory field present in the BAP header?

	Company
	View (Yes or No)
	Comments

	Samsung
	Yes
	The presence of the field is mandatory and this is already clear from the agreed byte-aligned BAP routing ID. Whether meaningful content in the Path ID field (i.e. one matching a relevant routing-table entry and/or an existing path) is also mandatory is another story.

	QCOM
	Yes
	Agree with Samsung

	KDDI
	Yes
	Agree with Samsung

	CATT
	Yes
	

	LG
	Yes
	

	Ericsson
	Yes
	Agree with Samsung

	Futurewei
	Yes (for Data PDU)
	Note that we have not agreed whether or not a BAP control PDU needs to include a destination address and path ID (please refer to Q7.2). However, if the Destination address is present in the BAP PDU, our assumption is that the Path ID should also be present. 

	OMESH
	Unsure about the question
	We have already agreed both Path ID and Destination address will be included in the routing ID. We are unsure why the question is asked particularly on the Path ID

	Nokia, Nokia Shanghai Bell
	Yes
	

	ZTE
	Yes
	If path ID field is optional, it means that we need to design two BAP headers, one with path ID and the other is not. Taking this into account, it would better to always have path ID field in the BAP header.

	Huawei, HiSilicon
	Yes
	

	Intel
	Yes
	


Summary: All companies agree that both destination BAP address and path ID should be mandatory field in BAP header for BAP data PDU.

Proposal 1: RAN2 to confirm that path ID is a mandatory field in BAP data PDU format. 
Regarding mapping upper layer packets to path IDs at access IAB nodes, there is an FFS whether the mapping is mandatory for all upper layer packet ID/types (i.e.,TEID for F1-U packets or traffic types for F1-C packets, non-F1 packets) and whether a default path ID should be used when the mapping is not configured.

Q2.2: At access IAB-node, to map upper layer packet IDs/types (i.e.,TEID for F1-U packets or traffic types for F1-C packets, non-F1 packets) to path IDs, which of the following options is your preference?

· Option-1: the mapping to the path ID is mandatory to be configured for any upper layer packet IDs/types, via F1AP or RRC (for bootstrapping);

· Option-2: the mapping from upper layer packet IDs/types to a path ID is optionally configured via F1AP or RRC, and if the configuration is absent for an upper layer packet, a default value (e.g. 0) is used for the path ID. 
· Option-3: the mapping from an upper layer packet ID/type to a path ID is optionally configured via F1AP or RRC, and if the configuration is absent for an upper layer packet, the path ID is absent in the BAP header (if your answer to Q2.1 is No).

	Company
	Preferred option
	Comments

	Samsung
	Option 1 but…
	For the bootstrapping case, RAN2 already made the following agreements in Reno:

· The IAB-node is configured via RRC with a destination BAP routing ID, which it uses for UL traffic during bootstrapping.

· The IAB-node is configured via RRC with an UL BH RLC channel, which it uses for UL traffic during bootstrapping. 

· The RRC configuration for bootstrapping is not expected to support configuration of a routing table.


Therefore a specific BAP routing ID (including a path ID) is configured for bootstrapping. Is the intention here to ask whether a configuration of a meaningful path ID is needed (as part of this routing ID)? We are ok with the configuration of a path ID being optional during bootstrapping, especially in light of the second and third agreements above.

For the non-bootstrapping case, in the last RAN3 meeting, it was agreed to use F1-AP to configure the UL mapping, and the mapping information includes: 1) Routing ID (BAP address + path ID); 2) next-hop BAP address; 3) mapped BH RLC CH ID. This mapping information is included into an ‘optional’ IE, but for IAB the presence of this IE is mandatory, meaning that the path ID has to be configured.

	QCOM
	See comment
	Samsung has nicely summarized RAN2/3 agreements on this matter. It is not clear if there is anything left that needs to be settled.

	KDDI
	See comment
	Same view as QCOM

	CATT
	Option 1. 
	Based on the progress so far in RAN2/3, we prefer Option 1 for its simplicity.

	LG
	Option 1
	

	Ericsson
	Option 1
	

	Futurewei
	Please see comment
	Option 1 seems to be most straight forward approach and is consistent with RAN2/3 agreements. If there are specific scenarios that warrant adopting a “default” path ID value (as in Option 2), we would be open to consider that in addition to configuration.

	OMESH
	Option 1 or 2 or others
	This configuration shall be up to implementation. We are unsure what should be mandatory here.

	Nokia, Nokia Shanghai Bell
	Option 1
	

	ZTE
	Option 2
	Based on the latest routing configuration TP agreed in RAN3, “the BAP routing ID is BIT STRING (SIZE(20)) and it is coded as defined in subclause x.z of TS 38.331 [8]”. It means that although BAP routing ID is carried in F1AP message, it still depends on RAN2 to define the detailed IE. Whether the path ID field is optional or not shall be determined by RAN2 instead of RAN3. 

In our opinion, the path ID field should be optional in RRC spec. For the spanning tree topology, it is meaningless to configure path ID field.  



	Huawei, HiSilicon
	Option 1
	Option 1 could be the simplest solution, for both F1AP and RRC configuration. At the same time, we also have sympathy on what ZTE said, i.e. path ID can be optional for spanning tree topology.

	Intel
	Option 1
	


Summary: there seems a majority inclined towards option 1. 
Proposal 2: the mapping from the upper layer packet to the path ID is mandatory to be configured for any upper layer packet IDs/types, via F1AP or RRC (for bootstrapping).
Q2.3: At an IAB-node (access or intermediate), regarding routing configuration, which of the following options is your preference?

· Option-1: the mapping to a specific next hop link ID is mandatory to be configured for any path ID, via F1AP or RRC (for bootstrapping);

· Option-2: the mapping to a specific next hop link ID is optionally configured for a path ID, via F1AP or RRC, and if the configuration is absent for an path ID, it is up to IAB implementation to select a next hop based on BAP address. 

	Company
	Preferred option
	Comments

	Samsung
	Option 2
	We agreed at the November meeting that “If there is a packet with a path ID with no matching entry in the routing table, routing is done based on destination address.” Our understanding of this question Q2.3 is that it covers a similar but not identical case, whereby there is a ‘valid’ path ID in the path ID field and it matches a specific entry, but there is no next-hop link ID configured for this entry. If our understanding is correct, then we prefer Option 2 as it is in the spirit of the existing complementary agreement quoted above. Another comment from our side is that in some cases, an IAB node only has one next-hop node; so, the next-hop node need not to be configured.

	QCOM
	See comment
	As discussed in last RAN2 meeting, a node may reroute a packet based on its BAP address in case the designated link is not available (e.g. due to RLF). This is supported. Further, in such a case, since the packet takes a different route, the next following hop most likely won’t have a matching entry for the packet’s path ID. Consequently, it will route done via the packet’s BAP address. This was also discussed in the meeting. This means that routing without matching path ID is supported. It is up to the CU to configure proper path IDs in the routing table if it wants to have IAB-nodes to consider them during routing. Summary: nothing needs to be settled here.  

	KDDI
	See comment
	Same view as QCOM

	CATT
	See comments
	As QC commented, we are not sure what needs to be done here. For example, if next hop ID is not configured corresponding to a path ID, still the IAB-node needs to decide the next hop ID somehow. Does this mean next hop ID is determined by BAP address in the header? But this is already the agreement, i.e., if path ID is not valid, routing is based on destination ID. 

	LG
	See comment
	We think that a next hop link ID is mandatory to be configured with a BAP routing ID, not only for path ID, i.e., each BAP routing ID (BAP address + path ID) should be configured with one next hop link ID. So, we wonder whether “if the configuration is absent for a path ID” in option 2 is correct assumption. Having said that, we have same understanding for (re)-routing operation as above company’s comments. If path ID is invalid due to BH RLF, routing is based on destination BAP ID.

Anyway, if this question is only for routing configuration, option 1 is clearer than option 2.

	Ericsson
	See comment
	We agree with QCOM. Furthermore, we would like to add that re-routing (or Option2) should only be used for RLF and not for local load balancing, where the IAB-Donor node will intentionally put a path ID (in the BAP header) not configured in the routing tables of the intermediate IAB nodes and then the intermediate nodes will make decision by themselves based on the destination address.

	Futurewei
	Please see comment
	This question is not very clear. Our assumption is that the next hop should always be configured for each entry of the routing table. Otherwise, the IAB node would not know how to route a packet.

As pointed out by other companies, and based on discussion and agreements in previous RAN2 meeting, if there is no entry in the routing table matching the header of the BAP PDU (destination address + path ID) then the PDU can be routed based on destination address only.

However, we do believe that should be possible to configure an entry in the routing table with only a destination address, but no path ID. In this case, we would still expect that the next-hop would be configured for this routing table entry. The value of supporting such a configuration would be to simplify the routing table configuration. For example, if there is only one next-hop from this IAB node for a particular destination address (regardless of path ID), then there is no need to configure separate entries in the routing table for each path ID of this destination address.

	OMESH
	Option 2 or others
	As in all previous questions, we think it is up to implementation on how to use Path ID. In our view, it is a set of routes configured by CU for global load balancing. Regardless there could be multiple entries in routing table that can match destination address + path ID.

We should not prevent using local routing decision (e.g., based on destination BAP address and routing table entries) to deal with RLF and local load balancing, with or without a matching Path ID.



	Nokia, Nokia Shanghai Bell
	See comment.
	When a configured route/path passes a node, the node should have the path ID mapping configured. Routing based on BAP address only should happen only due to RLF when a packet may be using different route/path than indicated in the header.

	ZTE
	Option 2
	We think it is possible to only configure BAP address and next hop link ID for a routing entry. If the IAB node could not find a matching entry with both BAP address and path ID for a given BAP PDU, it can determine the next hop link purely based on BAP address. If multiple such routing entries exist, it is up to IAB implementation which one to choose.

	Huawei, HiSilicon
	No strong opinion
	Agree with some of others that it is up to CU whether to configure proper path in the routing configuration.

	Intel
	Option 2
	


Summary: It seems that majorities think that it is up to CU to configure a proper path configuration, which means that absence of routing configuration for a specific path included in a packet to be routed is possible at least for rerouting cases during BH RLF, and routing may only be based on destination BAP address. 

However, the divergence is that, some companies think that this kind of configuration is only possible for the case of BH RLF, while some of others believe that it is also possible for non-RLF cases (i.e. option-2). Some also believe that nothing more need to be settled, and it is up to CU to configure the proper path configuration, which basically means that the option-2 like configuration is possible.
The following contributions have been submitted to R2#109e meeting on this topic: 

	Contribution
	Proposals

	R2-2001563
Consideration on local routing in IAB, LG Electronics Inc
	Proposal. RAN2 confirms that local re-routing is allowed only when BH RLC occurs, i.e., dynamic local re-routing including wild card routing and empty routing tables is not allowed.



Rapporteur’s comments: Based on the email discussion and previous discussion history mentioned by some delegates, I assume that there is a common understanding that routing based on destination BAP address only may not be able to be avoided even though the IAB node is not in BH RLF. This is because this IAB node in the new rerouting path may be the next hop of the IAB node which has detected BH RLF and is rerouting packets.
On the other hand, there was also some objection to the so-called wild-card routing entry, which was commented to be optimization to signaling only. 
Given the situation, it is suggested that the so-called wild-card routing entry is not supported, and the following proposal is proposed:

Proposal 3: It is up to CU to configure a proper path configuration in the routing configuration, and if no path ID is matched in the routing configuration for a packet, routing is based on destination BAP address.
3 Non-F1 traffic

In the endorsed stage-2 CR R2-1916641, it states that

	In upstream direction, the IAB-donor CU configures the IAB-node with mappings between upstream F1- and non-F1-traffic originated at the IAB-node, and the appropriate BAP routing ID and Backhaul RLC channel. A specific mapping is configured:
-  for each F1-U GTP-U tunnel,

-  for non-UE associated F1AP messages,

-  for UE-associated F1AP messages of each UE.

- for non-F1 traffic.


Q3.1: Do you agree to confirm that a specific routing ID and BH RLC channels can be configured for non-F1 traffic via F1AP and RRC (for bootstrapping)?

	Company
	Yes/No
	Comments

	Samsung
	Yes
	

	QCOM
	See comment
	For non-bootstrapping case, RAN3 has already decided that a routing ID and BH RLC channel can be configured for non-F1 traffic. For bootstrapping, we already discussed in RAN2 that we would not configure a routing table, so there is no need for a traffic-type specific routing ID and BH RLC channel. Please let’s not discuss issues that have already been done! 

	KDDI
	See comment
	Same view as QCOM

	CATT
	Yes
	We can follow RAN3 agreements for later stage. As captured in R2-1916641,during IAB-node integration, before F1AP is established, a default BH RLC channel and a default BAP routing ID are configured via RRC, which are used for all upper layer traffic. We see no issue given the current progress.

	LG
	Yes
	

	Ericsson
	Yes
	

	Futurewei
	Yes
	Agree with the comment from CATT

	OMESH
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	However, it seems we need only single BAP routing ID and BH RLC channel for all kinds of traffic to be used for bootstrapping.

	ZTE
	Yes
	The BAP routing ID configured via RRC during bootstrapping could be used for non-F1 traffic. After IAB node integration, the F1AP based BAP routing ID configuration could be used for non-F1 traffic.

	Huawei, HiSilicon
	Yes
	


Summary: Majorities have replied yes, but the suggested solutions may be different according to the comments. Some companies announced that RAN3 has already decided that a routing ID and BH RLC channel can be configured for non-F1 traffic (which is an agreement I cannot find. Need double check). Some others suggest that the default BH RLC channel and default BAP routing ID as configured by RRC are used for non-F1 traffic. Some further suggest that during bootstrapping the BAP routing ID and BH RLC channel as configured by RRC are used for non-F1 traffic, and after IAB node integration, F1AP configuration is used for non-F1 traffic.
Based on the inputs from companies, the following proposal is proposed:

Proposal 4a: During bootstrapping, the default routing ID and BH RLC channel as configured by RRC are used for non-F1 traffic (i.e. no dedicated configuration for non-F1). 
Proposal 4b: After bootstrapping, the specific routing ID and BH RLC channel as configured by F1AP are used for non-F1 traffic.
4 Flow control feedback

It was agreed in RAN2#109 meeting that

	-
We support O1 and O2, Which one to use is configurable.


Q4.1: According to the agreements, do you agree that the following two separate control PDUs have been agreed for congestion control feedback and which one to use is configurable?

· Option-1: a control PDU indicating BH RLC channel ID(s) and its desired buffer size;
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Fig. 4-1 example (only) of option-1 (only for one RLC channel)

· Option-2: a control PDU indicating routing ID(s) and its desired buffer size;
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Fig.4-2 example (only) for option-2 (only for routing ID)

	Company
	Yes/No
	Comments

	Samsung
	Yes but…
	The RAN2 November agreement states that we report available OR desired buffer size; we never said if this is one same thing, or if we need two different formats to differentiate between available buffer size (space left in buffer) and desired size (potentially smaller than the available buffer size). However, in RAN3 specs the “desired buffer size” has a specific meaning and it does NOT simply indicate the available buffer size. Therefore it’s better if we stick with just “available buffer size”.

	QCOM
	No
	We have not agreed on these formats. We not even discussed them. I assume you are proposing these formats. We don’t have a principal problem with these formats. However, these are not two alternative options, but we would rather need both of them. 

	CATT
	Yes
	We can follow the agreements on this, and the exact format can be further discussed. 

	LG
	Yes, but…
	Considering the following agreement, “available buffer size” is also considered in the format. We also think the exact format can be further discussed.

=> We use available or desired buffer size (absolute e.g. MB kB).

	Ericsson
	See comment
	We agree with Samsung and QCOM. As highlighted by Samsung, in RAN3 specs the “desired buffer size” has a specific meaning. According to 38.425 “If the value of the desired buffer size is greater than 0, the hosting node (i.e., parent IAB node in context of HbH flow control) may send up to this amount of data per bearer starting from the last "Highest successfully delivered NR PDCP Sequence Number" for RLC AM, or the hosting node (i.e., parent IAB node) may send up to this amount of data per bearer starting from the last "Highest transmitted NR PDCP Sequence Number" for RLC UM.” In other words, the child IAB node has to take into account the acknowledgment of packets delivered to its child. 

 So, in our view, we first need to define the meaning of “desired buffer size” in the context of HbH flow control.

	Futurewei
	Yes, but …
	We have agreed in RAN2 that both options O1 and O2 are supported. Therefore, we agree that two separate control PDUs would be needed (one for each flavor of flow control report). However, we have not yet discussed any specific format for flow control PDUs online. Therefore, it would be best to leave the exact formats to be agreed in the online discussion. 

	OMESH
	See comments
	Agree with Futurewei. 

	Nokia, Nokia Shanghai Bell
	See comment.
	Size of PDU-type field seems open (section 7).

Last meeting agreed “We use Available or desired buffer size”. Since available and desired mean different things, the exact form/definition of the buffer-status field is open and requires further discussion.

Anyway, we agree we will need two separate formats.

	ZTE
	Yes, but...
	Two separate formats might be necessary. But the details need to be further discussed online.

	Huawei, HiSilicon
	Yes
	We have not seen much difference between “available buffer size” and “desired buffer size”, which both mean how much traffic the transmitter should at most send.


Summary: A clear majority replied “Yes”, while one replied “No” but according to the comments which may mean “yes”. 
Some companies think that the meaning of desired buffer size should be clarified because the terminology is also used in RAN3, but it seems the definition of desired buffer size used in RAN3 is not applicable here at all.
The following contributions have been submitted to R2#109e meeting on this topic: 

	Contribution
	Proposals

	R2-2000504
Consideration on flow control control PDU
ZTE, Sanechips
	 Proposal 1 : Both types of flow control feedback format are supported, the IAB node can feedback per BH RLC channel or per routing ID.

Proposal 2: Desired buffer size should be included in the flow control PDU. 

 Proposal 3: One format of flow control PDU contains 5 fields: 1 bit D/C, 4 bits PDU Type, 3 bits Reserved bits, 16 bits BH RLC Channel, 4 bytes Desired buffer size, and the total size is 7 bytes. The other format of flow control PDU contains 5 fields: 1 bit D/C, 4 bits PDU Type, 3 bits Reserved bits, 20 bits BH RLC Channel, 4 bits Reserved bits, 4 bytes Desired buffer size, and the total size is 8 bytes.

	R2-2000561
Flow control open issues in IAB
NEC Corporation
	Proposal 1: the above two formats of flow control control PDU can be adopted as the baseline. It is up to the Donor CU to configure the granularity of flow control, by which the IAB node to decide the flow control control PDU format.

Proposal 2: Both type of flow control types can be configured to an IAB node. 

Proposal 3: RAN2 is kindly asked to design separate flow control control PDU for different types of flow control. 

Proposal 4: the maximum of buffer size reported in the flow control control PDU is 16GB.

Proposal 5: the minimum granularity of buffer size reported in the flow control control PDU is 1MB.

	R2-2000746
Remaining Issues Related to HbH Flow Control
Ericsson
	Proposal 1
Use only the available buffer size for the HbH flow control feedback information.

Proposal 2
Agree to have separate control PDU formats for flow control per BH RLC channel and flow control per BAP Routing ID.

Proposal 3
The IAB-donor CU should be able to activate/deactivate the two flow control feedback mechanisms.

	R2-2000847
Flow-control details
Nokia, Nokia Shanghai Bell
	Proposal 1:
The “buffer size” in the flow-control feedback indicates requested maximum amount of further data (previously called available buffer size) for the routing ID or ingress RLC channel.

Proposal 2:
Values of the Maximum amount of data of Proposal 1 that can be indicated include 0 and 

1500B x 2N for 0 <= N <= 30.

Proposal 3:
A single BAP control PDU for flow control can indicate feedback for several routing IDs / RLC channels

Proposal 4:
The flow-control poll is carried in a BAP Data-PDU header bit; the scope of the poll is implicit from the PDU with the poll bit (the PDU’s destination routing ID, or the ingress RLC channel where the PDU was received)

	R2-2001622
Remaining issues for IAB HbH Flow control
Futurewei Technologies
	Proposal 1: An IAB node can be configured to report two different control PDU formats for HbH flow control information. One formats supports reporting the desired buffer size per BH RLC channel (Option 1) and the second supports reporting the desired buffer size per Routing ID (Option 2)


Summary based on email discussion and contributions:
There seems a consensus that separate control PDUs should be supported for these two flow control feedback.
Proposal 5a: Separate control PDU formats are supported for flow control feedback per BH RLC channel and flow control feedback per routing ID.
Regarding the naming of the field for “available or desired buffer size”, companies have different views:

ZTE: Desired buffer size

Ericsson: Available buffer size

Nokia: Buffer size

It is suggested to first agree the meaning of this field, and the naming can be based on the meaning.
Proposal 5b: The field for “available or desired buffer size” is defined to indicate the maximum traffic volume the transmitter should further send. Naming is FFS.
Q4.2: According to the agreements, do you think that both option 1 and option 2 can be configured to an IAB node, and the IAB node can report two kinds of control PDUs for flow control feedback?

	Company
	Yes/No
	Comments

	Samsung
	Yes
	We might as well allow this, since the two options will require different control PDU types, and therefore the receiving node will always know what kind of reporting its child node is using.

	QCOM
	Yes
	Since per-hop flow control has only limited benefit in the present release and may create significant overhead, it would be desirable to have either of these two solutions made configurable.

	CATT
	Yes
	We see no need for any limitation on configuration.

	LG
	Yes
	It’s up to configuration by CU and no limitation is required.

	Ericsson
	Yes
	It will depend on the MT capabilities and what the DU can support too. The MT cannot be configured with features the DU does not support.

	Futurewei
	Yes
	The CU should be able to configure an IAB node MT to report either or both flow control PDU types

	OMESH
	Yes
	

	Nokia, Nokia Shanghai Bell
	See comment.
	This seems to be ruled out by our agreement in the last meeting. However, in principle this could be allowed depending on the capabilities of the IAB node.

	ZTE
	Yes
	

	Huawei, HiSilicon
	Yes
	


Summary: Seems all agree that both these two options can be configured to an IAB node.

Proposal 6: Flow control feedback per BH RLC channel and flow control feedback per routing ID can be simultaneously configured to an IAB node.
Q4.3: According to the agreements, do you think that the following option is supported?

· Option-3: a control PDU indicating a combination of the BH RLC channel ID and the routing ID and the desired buffer size value for the combination, i.e. the value indicating the desired traffic volume for the indicated routing ID in the indicated BH RLC channel;
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Fig. 4-3 Example (only) for option-3

	Company
	Yes/No
	Comments

	Samsung
	No
	Too complex. It seems to save a little bit on overhead, but we don’t think we would be using this option very often.

	QCOM
	No
	We agree with Samsung. 

	CATT
	No
	

	LG
	Yes
	If both BH RLC channel ID and routing ID are configured and allowed, this option 3 can be also considered and it is up to network configuration whether the IAB node can use this option 3.

	Ericsson
	No
	Agree with Samsung.

	Futurewei
	No
	

	OMESH
	Yes
	

	Nokia, Nokia Shanghai Bell
	No
	

	ZTE
	No
	

	Huawei, HiSilicon
	Yes/No
	We also believe it is useful, but we are fine to go with majorities.


Summary: Clear majorities think that option 3 is not needed.

Proposal 7: A control PDU unifying the BH RLC channel ID and the routing ID along with the desired/available buffer size value is NOT supported.
Q4.4: For option-1 and option-3 (if supported) above, how is the BH RLC channel ID indicated in the flow control feedback control PDU?

· Implicit way: the BH RLC channel ID is indicated by the BH RLC channel wherein the flow control feedback control PDU is transmitted, i.e. no explicit BH RLC channel ID in the control PDU format;
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Fig. 4-4 implicit way for option-1

· Explicit way: the BH RLC channel ID is explicitly included in the flow control feedback control PDU, as in Fig. 4-5.
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Fig. 4-5 explicit way of option-1 (for multiple BH RLC channels)

	Company
	Preferred option
	Comments

	Samsung
	Implicit way
	The BH RLC CH conveying the control PDU can implicitly indicate the ingress BH RLC CH of the child node. This is similar to RAN3 method for DDDS per UE DRB, i.e., the GTP-U tunnel on which the DDDS is received can indicate the UE DRB to which the DDDS is related.

	QCOM
	Explicit way
	The implicit way does not work. While traffic flows in DL direction, the feedback would arrive in UL direction. There is no pairwise configuration of UL and DL BH RLC channels. Further, BAP CP PDUs may use RLC UM mode rather than RLC AM mode, etc.

	KDDI
	Explicit way
	

	CATT
	Explicit way
	For the RLC AM, maybe implicit way is workable. However, if we consider the uni-directional RLC UM, the child node cannot use the same RLC channel ID to feedback the control PDU. Thus the implicit way is not preferable.

	LG
	Explicit way
	It’s clear and simple. 

	Ericsson
	Explicit way
	Agree with QCOM.

	Futurewei
	Explicit way
	Both approaches seem workable. The explicit approach seems more straight-forward from an implementation perspective. As pointed out by other companies, the implicit approach has some limitations regarding uni-directional RLC UM (at least). In addition, the implicit approach seems to require more book-keeping from the receiving BAP entity (need to keep track of association between BAP control PDU and the RLC channel it was received from)
The implicit approach would seem more efficient from an overhead perspective if congestion (and hence flow control) impacts a single BH RLC channel. Whereas, if more than one BH RLC channel is impacted, it seems that the explicit approach would typically have lower overhead. The scenario where congestion would impact only a single BH RLC channel, does not seem very likely (at least not prevalent enough to justify the implicit approach)

	OMESH
	Explicit way
	Agree with Futurewei

	Nokia, Nokia Shanghai Bell
	Explicit way
	Implicit way seems to rule out bundling of feedback regarding several BH RLC channel IDs.

Moreover, we think the feedback should always be sent over AM-mode BH RLC channels, even when it is about UM-mode BH RLC channels.

	ZTE
	Explicit way
	To include the BH RLC channel ID explicitly in the control PDU is more flexible. 

	Huawei, HiSilicon
	Implicit way
	Implicit way makes more sense to us, given the large number of BH RLC channels and the long size of BH RLC channel ID, which may result in a very long control PDU.


Summary: Clear majorities prefer the explicit way to indicate BH RLC channel ID for a flow control feedback.

The following contributions have been submitted to R2#109e meeting on this topic: 

	Contribution
	Proposals

	R2-2000270
Design of DL HbH Flow Control Message
vivo
	Proposal 1: The field message type should be carried in control PDU to indicate whether the message is for flow control.

Proposal 2: There is no need to include routing information (either DESTINATION or PATH) in the BAP control PDU for flow control.

Proposal 3: Flow control PDU formats are defined respectively for LCID and eLCID scenarios.

Proposal 4: two flow control PDU formats are defined:


Format 1: when LCID is used, congestion status is indicated using bitmap per BH RLC channel or channel group;


Format 2: when eLCID is used, congestion status is indicated using eLCIDs per BH RLC channel group.

Proposal 5：When any of the BH RLC channels is configured with eLCID, the flow control PDU format based on eLCID is used (Format 2). Otherwise, the flow control PDU format based on LCID is used (Format 1).

	
	


Summary based on email discussion and contribution: 

Proponents of explicit way (9): Qualcomm, KDDI, CATT, LG, Ericsson, Futurewei, OMESH, Nokia, ZTE

Proponents of implicit way (2): Samsung, Huawei

Other way as proposed in R2-2000270 (1): vivo
Given the situation, the following is proposed:
Proposal 8: For flow control feedback per BH RLC channel, the BH RLC channel ID is explicitly indicated in the control PDU.
Q4.5: Do you agree that it is the Donor-CU (rather than parent DUs) to configure IAB nodes what type(s) of flow control feedback (i.e. option 1/2/3) is used?

	Company
	Yes/No
	Comments

	Samsung
	No
	We do not need the configuration from donor CU. Instead, we can rely the polling sent by the parent node.

	QCOM
	See comment.
	The CU should be able to activate/deactivate these two flow-control feedback mechanisms. As Samsung pointed out, we need support for polling by parent node.

	CATT
	Yes
	We think this can be configured by CU. If both options are configured, it can be left to IAB node implementation which option to use. 

	LG
	Yes
	Even for the polling, we think that the CU should configure the parent IAB node whether polling can be used or not.

	Ericsson
	Yes
	

	Futurewei
	Yes
	

	OMESH
	See comment
	Agree with QCOM. But we shall support polling by both parent and child nodes

	Nokia, Nokia Shanghai Bell
	Yes
	

	ZTE
	No
	We think it can be based on IAB node implementation.

	Huawei, HiSilicon
	Yes
	


Summary: A clear majority supports Donor-CU to configure IAB nodes what type(s) of flow control feedback is used.

This discussion is correlated with discussion in section 5 on polling, and several contributions have been submitted to further clarify their solutions in details. It is proposed to discuss this issue based on the summary of the contribution.

Proposal 9: void (to be discussed based on summary of contributions).
In TS 38.425, the desired buffer size for a radio bearer is defined as:

	5.5.3.5
Desired buffer size for the data radio bearer

Description: This parameter indicates the desired buffer size in bytes for the concerned data radio bearer as specified in clause 5.4.2.1.

Value range: {0..232-1}.

Field length: 4 octets.




The length is 32 bits and the granularity is 1Byte. The question is whether BAP flow control feedback control PDU should reuse the same definition which seems bit-consuming, or we can define a new field to save bits.

Q4.6: How is the desired buffer size indicated in the flow control feedback control PDU?

· Alt.1: 8 bits length with granularity of 1MB, i.e. the maximum indicated value is 255 MB

· Alt.2: 16 bits length with granularity of 1KB, i.e. the maximum indicated value is 64 MB

· Alt.3: 24 bits length with granularity of 1KB, i.e. the maximum indicated value is 16 GB

· Alt.4: 32 bits length with granularity of 1Byte, i.e. the maximum indicated value is 4 GB

	Company
	Preferred option(s)
	Comments

	Samsung
	Alt 3
	The DDDS from the accessing IAB node to CU includes 4GB as desired buffer size, effectively meaning that 4GB should be supported over a single BH RLC CH. In addition, with N:1 mapping, BH RLC CH will convey potentially even more data. However we do not think that there is any need for Byte-level granularity. Therefore Alt 3 seems like a good compromise.

	QOM
	Alt 3
	It is interesting to see how wasteful upper layer protocols are. We agree with Samsung that Alt3 is a good compromise. 

	CATT
	Alt.4
	We do not see any issue in reusing the definition in 38.425.

	LG
	Alt 3
	Considering BH traffic, Alt 3 seems ok. 

	Ericsson
	Alt 3
	

	Futurewei
	Alt. 3 (but open to discuss other possibilities)
	We don’t see the value in supporting Byte-level granularity for flow control. The maximum indicated values for alternatives 1 & 2 seems rather low. Therefore, we agree with Samsung and QCM, that Alt. 3 seems the best compromise among these 4 options. However, we are open to discuss the merits of other choices (even beyond these 4 options) 

	OMESH
	Alt 3
	

	Nokia, Nokia Shanghai Bell
	Premature to decide
	See response to Q4.1: the exact form/definition of the buffer-status field needs to be concluded first.

	ZTE
	Alt 4
	We had agreed to include GTP/UDP/IP header in each BAP data PDU and we didn’t think there is any resource efficiency issue. Now we begin to consider to save the control PDU overhead by reducing one byte. It looks like a paradox. We think it would be better to stick to the original F1-U design for desired buffer size.   

	Huawei, HiSilicon
	Alt.3
	Alt.3 seems to be a compromise solution.


Summary: Majorities prefer Alt.3. 

The following contributions have been submitted to R2#109e meeting on this topic: 

	Contribution
	Proposals

	R2-2000504
Consideration on flow control control PDU
ZTE, Sanechips
	Proposal 3: One format of flow control PDU contains 5 fields: 1 bit D/C, 4 bits PDU Type, 3 bits Reserved bits, 16 bits BH RLC Channel, 4 bytes Desired buffer size, and the total size is 7 bytes. The other format of flow control PDU contains 5 fields: 1 bit D/C, 4 bits PDU Type, 3 bits Reserved bits, 20 bits BH RLC Channel, 4 bits Reserved bits, 4 bytes Desired buffer size, and the total size is 8 bytes.

	R2-2000561
Flow control open issues in IAB
NEC Corporation
	Proposal 4: the maximum of buffer size reported in the flow control control PDU is 16GB.
Proposal 5: the minimum granularity of buffer size reported in the flow control control PDU is 1MB.

	R2-2000847
Flow-control details
Nokia, Nokia Shanghai Bell
	Proposal 1:
The “buffer size” in the flow-control feedback indicates requested maximum amount of further data (previously called available buffer size) for the routing ID or ingress RLC channel.

Proposal 2:
Values of the Maximum amount of data of Proposal 1 that can be indicated include 0 and 

1500B x 2N for 0 <= N <= 30.




Summary based on email discussion and contributions:

Option 3 (i.e. 24 bits length with granularity of 1KB) (7): Samsung, Qualcomm, LG, Ericsson, Futurewei, OMESH, Huawei

Option 4 (i.e. 32 bits length with granularity of 1Byte) (2): CATT, ZTE

Other 1 (i.e. 14 bits length with granularity of 1MB) (1): NEC

Other 2 (i.e. 30bits length with granularity of 1500*2 Byte): Nokia
Option 3 are still of majorities to support. Therefore the following is proposed:
Proposal 10: 24 bits length with granularity of 1KB is used to indicate the desired/available buffer size in the flow control feedback control PDU.
5 Polling for flow control feedback

Q5.1: How is the poll indicated to trigger flow control feedback?

· Option-1: a polling control PDU is defined;
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· Option-2: a poll bit is indicated in the header of BAP data PDU.
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	Company
	Preferred option
	Comments

	Samsung
	Option 2
	With Option 2 we would have a similar design as in RAN3 flow control (where CU can send polling bits together with data). We think 2 of the 3 reserved could be used for polling. With this option, the routing ID in the data packet can be reused for per-routing ID reporting if the corresponding polling bit is set. While in Option 1, for the per-routing ID polling report, the routing ID would have to be included as well.

	QCOM
	Option 1 
	It would be a little wasteful to use up one of the BAPheader R bits just for this purpose. On Samsung’s reply: The polling does not have to be specific to a particular routing-Id. It is the feedback that needs to carry information on the routing ID which causes the congestion.

	CATT
	Option 1
	We prefer Option 1 for its simplicity. 

	LG
	Option 1
	Control PDU is simple. If data PDU is used, P field of each data PDU should be checked and this unnecessary overhead is not required.

	Ericsson
	Option 1
	Agree with QCOM.

	Futurewei
	Both may be useful
	Option 2 may be useful if there is a desire to solicit flow control feedback for specific Routing ID(s).  

Option 1 should suffice for other cases (e.g. solicit flow control feedback for BH RLC channels, or for all Routing IDs)

	OMESH
	Both 
	Agree with Futurewei

	Nokia, Nokia Shanghai Bell
	Option 2
	

	ZTE
	Option 1
	When no data PDU is available to piggyback the polling indication, separate control PDU should be used. So option 1 should anyway be supported and it can be used for all cases.

	Huawei, HiSilicon
	Option 1
	Better to decouple polling with a user plane packet transmission.


Summary: There is a majority who prefer option 1.

The following contributions have been submitted to R2#109e meeting on this topic: 

	Contribution
	Proposals

	R2-2000504
Consideration on flow control control PDU
ZTE, Sanechips
	Proposal 4: A polling control PDU should be specified, which may contains 3 fields: 1bit D/C, 4bits PDU Type, 3bits Reserved bits. The total size is 1 byte.

	R2-2000847
Flow-control details
Nokia, Nokia Shanghai Bell
	Proposal 4: The flow-control poll is carried in a BAP Data-PDU header bit; the scope of the poll is implicit from the PDU with the poll bit (the PDU’s destination routing ID, or the ingress RLC channel where the PDU was received)


Summary based on email discussion and contributions:

Poll Control PDU (6): Qualcomm, CATT, LG, Ericsson, ZTE, Huawei

Poll bit in Data PDU (2): Samsung, Nokia

Both (2): Futurewei, OMESH
Either way is workable, so it is proposed to go with majorities.
Proposal 11: Polling is indicated by BAP control PDU.

Q5.2: if multiple flow control feedback options can be configured to an IAB node, i.e. option 1/2/3 in section 4 above, do you agree that when a poll is received, the IAB node should trigger all configured flow control feedback control PDUs?

	Company
	Yes/No
	Comments

	Samsung
	No
	We can use the polling bit(s) to indicate which report is needed. Also, in some cases, the ingress BH RLC CH only contains the packets towards one routing ID. In this case, per BH RLC CH reporting and per routing ID reporting are the same. So, it is unnecessary to report both.

	QCOM
	No
	CU should activate feedback mechanisms. The node should provide feedback for all activated mechanisms. 

	CATT
	No
	The IAB node can trigger either option1 or option2, or trigger both. It depends on the implementation.

	LG
	No
	Considering that the parent IAB node may use polling mechanism to check current buffer status of the child IAB node, it is up to implementation which options or both options are triggered by the child IAB node after receiving polling from the parent IAB node.

	Ericsson
	No
	

	Futurewei
	Not necessarily
	Based on the proposal in Q5.1 above, it seems that different poll control PDUs could be supported, such that specific flow control feedback could be solicited by the parent IAB node. 

	OMESH
	No
	The polled IAB node shall only return whatever is solicited by the parent or child IAB node.

	Nokia, Nokia Shanghai Bell
	No
	This seems to be ruled out by our agreement in the last meeting.

	ZTE
	No
	It can be based on implementation.

	Huawei
	No
	Fine to go with majorities, although we think “triggering all configured” could be the simplest solution.


Summary: All replied “No” although one could mean “Yes”. Almost all think that the polled IAB node does not need to return all configured flow control feedback control PDUs. However, according to the comments, the divergence is that, some companies believe that the polled IAB node should only send the solicited control PDU, while some others believe that it is up to implementation which flow control feedback the polled IAB node sends.
Several contributions have been submitted to further clarify their solutions in details. It is proposed to discuss this issue based on the summary of the contribution.

Proposal 12a: void (to be discussed based on summary of contributions).
Proposal 12b: void (to be discussed based on summary of contributions). 
Proposal 12c: void (to be discussed based on summary of contributions). 
6 BH RLF indication

Q6.1: Which control PDU format is your preferred option for BH RLC indication?

· Option-1: like the figure below;
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Fig. 6-1 Option-1

· Option-2: BAP control PDU with a RRC container (R2-1916169), like the figure below.
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Fig. 6-2 Option-2

	Company
	Preferred option
	Comments

	Samsung
	Option 1
	

	QCOM
	Option 1
	We have never discussed that there should be a container for an RRC message. Let’s not propose new features in the last WI meeting.

	CATT
	
	We have sympathy on option 2, as this seems to provide clear interaction btw RRC and BAP. 

As QC mentioned this hasn’t been discussed much. We think this can be discussed if time allows. 

	LG
	Option 2
	We think that most of BH RLF related functionalities are already defined in RRC. Hence it is natural for RRC to detect the relevant event and construct the corresponding RRC message to submit to BAP layer. In addition, since RRC is responsible for managing connectivity status as well as configurations for all AS layers, it is deemed more flexible to use RRC for inter-node signalling. We think BH RLF notification is a special case of inter-IAB node signalling, and using RRC for inter-node signalling is more future-proof. 

We also think this can be discussed based on contributions at the next meeting.

	Ericsson
	Option 1
	So far, RAN2 has agreed for the RLF indication. triggered after an RLF in the child node. Thus, it is not clear why there is a need to transmit an RRC message. This would need more explanation and justification.

	Futurewei
	
	Option 2 is interesting. However, so far in the WI, we have not discussed the possibility of inter-IAB node RRC signaling. It seems not realistic to try to agree to option 2 in the last meeting of the WI, as this would open the door for a lot of new proposals.

	OMESH
	Option 1
	Agree with CATT and Futurewei

	Nokia, Nokia Shanghai Bell
	Option 1
	Furthermore, the R bits following the PDU type field (with BH RLF indicated) could be used for different types or RLF indications.

	ZTE
	Option 1
	

	Huawei, HiSilicon
	Option 1
	Agree with majorities.


Summary: Clear majorities prefer option 1.
Proposal 13: A header-only BAP control PDU is used for BH RLF indication.
7 Control PDU

Q7.1: How many bits are used to indicate control PDU types?

· 3 bits;

· 4 bits;

	Company
	Preferred option
	Comments

	Samsung
	3 bits
	

	QCOM
	4-5 bits
	We may run out BAP CP space rapidly.

	CATT
	4 bits
	4 bits seems to be a possible compromise.

	LG
	4 bits
	4 bits seems quite enough even for future proof. 

	Ericsson
	4 bits
	

	Futurewei
	4 bits
	4 bits seems more than sufficient to address the agreed features of Rel. 16. If there is a need to extend this in some future release, it could be considered at the appropriate time.

	OMESH
	4 bits
	We agree with most companies on this.

	Nokia, Nokia Shanghai Bell
	4 bits
	

	ZTE
	4 bits
	

	Huawei, HiSilicon
	4 bits
	4 bits seems to be a reasonable number


Summary: Clear majorities prefer 4 bits.

Proposal 14: The length of BAP control PDU types is 4 bits.

Q7.2: Is routing ID needed in Control PDU format?

	Company
	Yes or No
	Comments

	Samsung
	Depends…
	Routing ID (presumably) refers here to the case of reporting available buffer size per routing ID i.e. option 2 from Q5.1 and it will be present in the Control PDU. However, if you are asking whether the Control PDU itself needs a routing ID, then the answer would be ‘no’ since it only has one-hop transmission.

	QCOM
	Depends…
	We don’t need it for Rel-16 since we only support single-hop signaling. However, since BAP is a multi-hop protocol, it should be forward compatible to the support of multi-hop Control PDUs (e.g. like Ethernet and IP).

	CATT
	
	Agree with Samsung comments. 

	LG
	No
	We don’t see any need of routing for control PDU. 

	Ericsson
	No
	

	Futurewei
	No
	For Rel. 16 we do not think Control PDUs need to support a Routing ID in the BAP header. Again, if we find this is needed to support some new functionality in a future release, RAN2 can consider it at the appropriate time.

	OMESH
	No
	Not for Rel 16 yet for single hop. Agree with QCOM

	Nokia, Nokia Shanghai Bell
	Yes
	Agree with QCOM

	ZTE
	No
	For all the control PDUs we discussed before, they are targeted to one hop parent/child. It is not necessary to include the routing ID.

	Huawei, HiSilicon
	No
	We have sympathy on what QCM said, but worry about new potential issues resulted by this format and this may delay the progress of this WI. 

Anyway, this can be added in a future release if needed.


Summary: Clear majorities think that routing ID is not needed in BAP control PDU.

Proposal 15: Routing ID is not included in the header of BAP control PDU.

Q7.3: Except the implicit way in Q4.3, how is the BH RLC channel determined to transmit for BAP control PDUs including flow control feedback and BH RLF indication?

Option-1: the BH RLC channel for control PDUs is configured by F1AP or RRC;

Option-2: BAP selects any BH RLC channel to transmit control PDUs.

	Company
	Yes or No
	Comments

	Samsung
	Depends…
	· Per BH RLC CH reporting: the BL RLC CH for transmitting control PDU is the one the flow control information refers to.

· Per Routing ID reporting: any BH RLC CH can be selected as long as routing ID is included.

· RLF reporting: any BH RLC CH can be used.

	QCOM
	Option 1
	Straightforward. Easy to implement.

	CATT
	Option 1
	

	LG
	Option 1
	

	Ericsson
	Option 2
	

	Futurewei
	Option 1
	

	OMESH
	Option 2
	

	Nokia, Nokia Shanghai Bell
	Option 1
	To avoid usage of UM mode BH RLC channels.

	ZTE
	Option 2
	

	Huawei, HiSilicon
	Option 1
	


Summary: Majorities prefer to configure the BH RLC channel for control PDUs transmission.
The following contributions have been submitted to R2#109e meeting on this topic: 

	Contribution
	Proposals

	R2-2000745
Further Discussion on BAP Layer Signaling,
Ericsson
	Proposal 1 No dedicated/separate BH RLC channels are needed for inter-IAB nodes BAP control signaling, rather the configured BH RLC channels for other types of traffic can be used to carry inter-IAB nodes signaling.  

Proposal 2 IAB nodes can map BAP control signaling messages to any of the configured BH RLC channels. 

	R2-2001565
Configuration of BH RLC channel for control PDU transmission,
LG Electronics Inc.
	Proposal. The BH RLC channel configuration for BAP control PDU transmission is configured by F1-AP.

	R2-2000271
Discussion on BAP control PDU
vivo
	Proposal 3: In a UL/DL BH link, a specific BH RLC channel is configured for BAP control PDU transmissions.


Companies’ views based on email discussion and contributions:

Proponents of Option 1 (7): Qualcomm, CATT, LG, Futurewei, Nokia, Huawei, vivo
Proponents of Option 2 (4): Samsung (mostly on Option 2), Ericsson, OMESH, ZTE

Given the situation, the following proposed is made:
Proposal 16a: The BH RLC channel for control PDU transmission is configured by F1AP or RRC.
There are at least two companies (LG and previously CATT) who proposed that the BH RLC channel configuration for control PDU transmission should be configured by F1-AP only, and no company explicitly proposes otherwise. Therefore, the following proposal was made.
Proposal 16b: F1AP is used to configure the BH RLC channel for BAP control PDU transmission.
8 Handling Editor Notes and FFS

Please provide your views on handling of the following Editor Notes and/or FFS based on TS 38.340-010 and draft TS 38.340-020-v5 in phase I discussion:

	No.
	Editor’s Notes or FFS
	Rapporteur’s comments
	Suggested handling

	1
	Editor’s Notes: FFS there is a need to define a new term “Backhaul RLC channel”
	According to the comments, “Backhaul RLC channel” is used.

	[Backhaul RLC channel: An RLC channel between two nodes, which is used to transport backhaul packets.]

Editor’s Notes: FFS there is a need to define a new term “Backhaul RLC channel” 

The definition of Backhaul RLC channel will be kept, and the definition will be aligned with other specs.


	2
	Editor’s Notes: To add a figure Figure 4.2.2.1 for functional view
	There was an intensive discussion on the functional view added and a conclusion was not able to be made. 
	Suggest continuing discussing this issue during the next meeting based on contributions and offline discussion.

	3
	Editor’s Notes: TBD if there is any variables defined for BAP
	After the next meeting, it would be clear if there is any variable defined for BAP. So far there is not.
	Will be removed if there is no any variable to be introduced after the next meeting.

	4
	Editor’s Notes: FFS BAP has buffer in RX part and TX part. If there is no buffer at all, there is no need to specify the operation to discard the stored SDUs/PDUs.
	The buffer can be implementation. Can follow the change suggested in the email discussion.
	To be concluded after discussion in the next meeting according to LG’s comments below.

	5
	Editor’s Notes: FFS the BAP path ID is mandatory or optional to be selected for a BAP SDU from upper layers.
	To be discussed in this email discussion, i.e. Q2-2.
	To be addressed based on the conclusion of this email discussion.

	6
	Editor’s Notes: FFS the BAP path ID is mandatory or optional in the [routingTableConfig].
	To be discussed in this email discussion, i.e. Q2-2.
	To be addressed based on the conclusion of this email discussion.

	7
	Editor’s Notes: FFS How to handle the case if the selected entry is encountering BH RLF or no entry is available.
	If one path is encountering BH RLF, BAP will select another path which is available (not in RLF) based on BAP address, according to the agreement and the text has covered this.

If no path is available, i.e. all paths are in RLF, no specific operation is needed, and MT can perform RRC reestablishement to recover the link.

Moreover, section 5.5 handled the misconfiguration case. 
	Editor’s Notes: FFS How to handle the case if the selected entry is encountering BH RLF or no entry is available.



	8
	Editor’s Notes: FFS on if and how to use priority.


	In RAN2#108, seems that priority based path selection has been ruled out.
[Samsung] Could you please quote the relevant agreement supporting this statement?


	Will be removed if priority is not introduced in the next meeting.

	9
	Editor’s Notes: FFS the value of the default path identity.
	To be discussed in this email discussion, i.e. Q2.2.
	To be addressed based on the conclusion of this email discussion.

	10
	Editor’s Notes: it is FFS how to handle non-F1 packets.
	To be discussed in this email discussion, i.e. Q3.1.
	To be addressed based on the conclusion of this email discussion.

	11
	Editors Notes: How to signal the poll is FFS.
	To be discussed in this email discussion, i.e. Q3.1.
	To be addressed based on the conclusion of this email discussion.

	12
	Editor’s Notes: Details will be captured after further agreements are madefor those agreement: “We support O1 and O2, which one to use is configurable. 
R2 assumes that e.g. when the buffer load exceeds the certain level, the DL hop-by-hop flow control feedback should be triggered, the details of this trigger is left for implementation (in this Rel). We use Available or desired buffer size (absolute e.g. MB kB)”
	To be discussed in this email discussion, i.e. section 4.
	To be addressed based on the conclusion of this email discussion.

	13
	Editors Notes: FFS which RLC channel the BAP entity submits the BAP control PDU for flow control feedback.
	To be discussed in this email discussion, i.e. section 7.3.
	To be addressed based on the conclusion of this email discussion.

	14
	Editors Notes: FFS whether the exact timing of backhaul RLF recovery failure needs to be specified.
	In the endorsed stage-2 CR, it has already captured “For IAB-nodes operating in SA-mode, the IAB-node may transmit an RLF notification message to its child nodes in case the RRC reestablishment procedure to recover the BH link fails”. Seems no further details are needed.
	Editors Notes: FFS whether the exact timing of backhaul RLF recovery failure needs to be specified.


	15
	Editor’s Notes: FFS the content of the control PDU for backhaul RLF indication and whether a control PDU contains a PDU header including e.g., destination address and path ID.
	To be discussed in this email discussion, i.e. section 7.2.
	To be addressed based on the conclusion of this email discussion.

	16
	Editor’s Notes: FFS which RLC channel the BAP entity submits the BAP control PDU for backhaul RLF indication.
	To be discussed in this email discussion, i.e. section 7.3.
	To be addressed based on the conclusion of this email discussion.

	17
	Editor’s Notes: FFS if any other information is needed in BAP data PDU headers in addition to D/C, R, Destination address and path ID
	Seems no other information is needed.
	Editor’s Notes: FFS if any other information is needed in BAP data PDU headers in addition to D/C, R, Destination address and path ID
To be addressed based on the conclusion of this email discussion.


Q8.1: Do you have any concern on the proposed handling to the Editor’s notes above?

	Company
	Comments

	Samsung
	We indicated above one query from our end.

	QCOM
	Let’s first evolve 38340 and then decide on the Editor Notes. There is still a lot missing.

	KDDI
	At this moment, we don’t have any concern on the provided list, but let us comeback if we find something new as QCOM mentions

	LG
	We have a concern on the No. 4 about BAP buffer in the above list. 
Even though only fixed scenario is considered in Rel-16 IAB, the BAP layer should be designed based on mobility scenarios for future extension of IAB functionality and actually there is a mobility related objective in Rel-17 IAB WID. 

If one of BAP, RLC, and MAC layers should have a pivoting role for user plane traffic in a mobility scenario, we think that the BAP layer with transmission buffer should be the candidate for this because if all forwarded packets are stored in the RLC layer, unnecessary discarding by RLC re-establishment and ambiguous retransmission in BAP layer may not be avoided. So, lossless transmission may not be supported during mobility, e.g., handover. One more thing is that even considering mobility handling with different network vendors, we think that exactly same operation like PDCP is not needed for BAP layer and it would be better to have a transmission buffer in BAP layer to handle the forwarded packets properly with lossless transmission during mobility procedure and data handling with transmission buffer in BAP layer is much clearer than black box approach, e.g., all are implementation, for data handling without transmission buffer in BAP layer. 

As explained in R2-1916139, even if the BAP layer has a transmission buffer, sequence number and state variables are not needed and detailed operation for submitting the forwarded packets to the RLC layer is up to implementation. No complex operation is not expected with a transmission buffer in the BAP layer, but this may give more freedom and lossless handling in the BAP layer during mobility scenarios.

	Ericsson
	We agree with QCOM that let’s see how 38.340 evolves.

	Futurewei
	No specific concerns at this time to the proposed handling of editor’s notes

	Nokia, Nokia Shanghai Bell
	#1 BH RLC channel is used at least in 5.2.1.3 and should be used in RRC.

#17 contradicts Q5.1 where a header bit for polling is an option.


9 Conclusion and proposals

For Information:

Potential easy agreement-1: 2 or less companies may have different views than the proposal.
Potential easy agreement-2: 3 or 4 companies may have different views than the proposal.
The following proposals have been made according to the email discussion:
Proposal 1 (potential easy agreement-1): RAN2 to confirm that path ID is a mandatory field in BAP data PDU format. 
Proposal 2 (potential easy agreement-1): the mapping from the upper layer packet to the path ID is mandatory to be configured for any upper layer packet IDs/types, via F1AP or RRC (for bootstrapping).
Proposal 3 (can be postponed to avoid unnecessary discussion): It is up to CU to configure a proper path configuration in the routing configuration, and if no path ID is matched in the routing configuration for a packet, routing is based on destination BAP address.
Proposal 4a (potential easy agreement-1): During bootstrapping, the default routing ID and BH RLC channel as configured by RRC are used for non-F1 traffic (i.e. no dedicated configuration for non-F1). 

Proposal 4b (potential easy agreement-1): After bootstrapping, the specific routing ID and BH RLC channel as configured by F1AP are used for non-F1 traffic.
Proposal 5a (potential easy agreement-1): Separate control PDU formats are supported for flow control feedback per BH RLC channel and flow control feedback per routing ID.
Proposal 5b (further discussion needed): The field for “available or desired buffer size” is defined to indicate the maximum traffic volume the transmitter should further send. Naming is FFS.

Regarding the naming of the field for “available or desired buffer size”, companies have different views:

· ZTE: Desired buffer size

· Ericsson: Available buffer size

· Nokia: Buffer size

Proposal 6 (potential easy agreement-1): Flow control feedback per BH RLC channel and flow control feedback per routing ID can be simultaneously configured to an IAB node.
Proposal 7 (potential easy agreement-1): A control PDU unifying the BH RLC channel ID and the routing ID along with the desired/available buffer size value is NOT supported.
Proposal 8 (potential easy agreement-1): For flow control feedback per BH RLC channel, the BH RLC channel ID is explicitly indicated in the control PDU.
Proposal 9: void (to be discussed based on summary of contributions).
Proposal 10 (potential easy agreement-2): 24 bits length with granularity of 1KB is used to indicate the desired/available buffer size in the flow control feedback control PDU.
Summary based on email discussion and contributions:

Option 3 (i.e. 24 bits length with granularity of 1KB) (7): Samsung, Qualcomm, LG, Ericsson, Futurewei, OMESH, Huawei

Option 4 (i.e. 32 bits length with granularity of 1Byte) (2): CATT, ZTE

Other 1 (i.e. 14 bits length with granularity of 1MB) (1): NEC

Other 2 (i.e. 30bits length with granularity of 1500*2 Byte): Nokia
Proposal 11 (potential easy agreement-2): Polling is indicated by BAP control PDU.
Summary based on email discussion and contributions:

Poll in Control PDU (6): Qualcomm, CATT, LG, Ericsson, ZTE, Huawei

Poll bit in Data PDU (2): Samsung, Nokia

Both (2): Futurewei, OMESH
Proposal 12a: void (to be discussed based on summary of contributions).
Proposal 12b: void (to be discussed based on summary of contributions). 
Proposal 12c: void (to be discussed based on summary of contributions). 
Proposal 13 (potential easy agreement-1): A header-only BAP control PDU is used for BH RLF indication.
Proposal 14 (potential easy agreement-1): The length of BAP control PDU types is 4 bits.

Proposal 15 (potential easy agreement-1): Routing ID is not included in the header of BAP control PDU.

Proposal 16a (potential easy agreement-2): The BH RLC channel for control PDU transmission is configured by F1AP or RRC.
Companies’ views based on email discussion and contributions:

Proponents of Option 1 (i.e. BH RLC channel configurable) (7): Qualcomm, CATT, LG, Futurewei, Nokia, Huawei, vivo

Proponents of Option 2 (i.e. select any BH RLC channel) (4): Samsung, Ericsson, OMESH, ZTE

Proposal 16b (potential easy agreement-2): F1AP is used to configure the BH RLC channel for BAP control PDU transmission.
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