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1 Introduction

In this document, we are going to discuss the open issues we have identified when drafting the running BAP specification.

[107#08][NR IAB] Running BAP CR (Huawei)


Intended outcome: reflect current agreements


Deadline:  Thursday 2019-10-03

2 Discussion
The running BAP CR to be submitted to RAN2#107bis meeting is going to capture the agreements until RAN2#107 meeting. Some open and controversial issues identified when capturing the agreements into specification will be discussed in this paper.

· Issue 1: Whether or not to remove and add again the BAP header of a BAP PDU at intermediate IAB nodes 

As to a BAP PDU to be transferred at an intermediate IAB node, there are two manners to capture the procedure in BAP.

Option 1: The BAP receiver always strips off the BAP header of a BAP PDU retrieved from ingress RLC channels, whether the packet is to be delivered to upper layers or the egress RLC channels. Then, the BAP header will be added again for the packet to be delivered to the egress RLC channel. 

Option 2: The BAP receiver first determines whether the packet is to be delivered to upper layers or the egress RLC channel. The BAP header is removed only for the packet to be delivered to upper layers. In this way, removing and adding BAP headers are NOT performed for the BAP PDU which is retrieved from ingress RLC layer and to be delivered to egress RLC layer.

For this issue, companies are welcome to provide views on your preferred option.

Question 1: Which of the above options is agreeable?

	Company
	Preferred option
	Comments

	QC
	2
	The BAP routing ID on the BAP header MUST NOT change when the packet passes the intermediate IAB-node! Otherwise, this would not be routing! It is outside 3GPP’s scope if the implementation wishes to rip the header off and attach it again, as long as the header content remains unchanged.

  

	Ericsson
	1
	Regarding the open issue 1, we think this was discussed and solved in RAN2#105. 

“RAN2 assumes that SDUs are forwarded from the RX part of the adaptation layer to the TX part of the adaptation layer (for the next hop) for packets that are relayed by the IAB node.”

The Tx should always be the entity adding the header as, if something changes e.g. a route update, re-routing due to a link failure, etc., it is the transmitter the one knows, not the Rx side. So, the Tx will make a decision based on the input provided by the Rx. For IAB nodes, removing the header implies that the Rx side has to pass some information to the Tx side. For instance, the Rx will pass the BAP SDU and the routing information (BAP routing ID) to the Tx part. However, the interaction between Rx and Tx is out of the scope of this discussion as agreed in the previous meeting.



	KDDI
	1
	We have similar view as Ericsson. Usually, intermediate IAB-nodes don’t have to change routing ID. However there are some special cases like route update, re-routing due to a link failure. In such cases the intermediate IAB-nodes have to update BAP headers include routing ID. If the RAN2 spec doesn’t allow to update BAP headers in intermediate IAB nodes, then there is no way but having multiple routing IDs in BAP headers, one is default routing ID and others are backup routing IDs, which are used for a link failure case.

	Intel
	2
	It is not even clear why this issue even exists. Is there a reason for removing and adding back the BAP header for packets that are going through?

	LG
	2 but…
	At least for downstream packets, the BAP address in the BAP header must not be changed and it is still true even for the case of BH RLF. The path ID for downstream packets would not be changed by intermediate IAB nodes. Thus, option 2 may be correct for downstream packets. 

For upstream packets, however, there are some special cases, i.e., at least BH RLF. In this case, at least path ID should be changed in the BAP header to be successfully transported to the IAB donor after BH RLF. BAP address in the BAP header could be also changed depending on reachability after BH RLF. Thus, we think that option 2 is baseline and BAP header update should be allowed at least for the case of BH RLF, but this does not mean that the BAP receiver always strips off the BAP header of a BAP PDU retrieved from ingress RLC channels.

	ZTE
	2
	In normal routing cases, route ID should not be changed at the intermediate node. The intermediate IAB node only detects the BAP routing ID, determine the egress link and egress BH RLC channel, and finally deliver this packet to egress BH RLC channel for transmission. It is not necessary to remove and add the BAP header at intermediate IAB node. 
Only when RLF happens, backup path should be selected and new BAP routing ID may be set to the packet.

	Nokia, Nokia Shanghai Bell
	2
	We agree with Qualcomm, BAP headers are not supposed to change in the intermediate nodes. This does not prevent from having local routing decisions as the destination of the packet does not change. We even agreed to have some kind of priority metric configured for local routing. The backup routes need only be configured in the IAB nodes, they do not have to be included in the BAP header.

	Huawei, HiSilicon
	2
	Agree with others. At least from specification point of view, BAP headers don’t need to be removed and added again at intermediate IAB nodes, and we are open to further discuss whether the BAP header can be revised when the indicated path is not available upon e.g. Backhaul RLF. 


Summary: Option 1 is supported by 2 companies and option 2 is supported by 6 companies. 

Proposal 1: In BAP spec, BAP headers will not be removed and added at intermediate nodes.
Proposal 1a: RAN2 can further discuss BAP header can be updated when an alternative path is selected.

Issue 2: Whether there is a buffer at BAP Tx and Rx part

How to specify some procedures in BAP depends on whether the BAP layer has a buffer at its Tx or Rx part. For instance, whether there is any buffered BAP SDUs or PDUs to be discarded upon releasing a BAP entity.

Question 2: Do you assume that BAP layer has a buffer at its Tx or Rx part?

	Company
	Yes or No?
	Comments

	QC
	No
	There is no reason to consider a buffer from specification perspective as, for instance, for RLC AM entities and HARQ entities which have to keep packets until they get acknowledged.

In fact, BAP should NOT buffer anything but operate like a good router which already passes the top of a packet to lower layers on the egress side while the tail of the packet is still rolling in from lower layers on ingress side.



	Ericsson
	No 
	We agree with QC. Furthermore, we should not discuss implementation assumptions. The procedure has to be specified in a way that allows different implementations.

	KDDI
	
	A buffer may be used for lossless behaviour and RAN2 agreed lossless behaviour as fallows in RAN2#107

· Most companies think B1 can be implementation without standards specification. No need to specify anything in R16 for Lossless behaviour. 

· A note in the BAP specification, indicating this, can be captured. Detailed text FFS (it should be simple). 

Considering the above agreement, we think we can add some NOTE on a BAP buffer.

	Intel
	No
	BAP does not provide functionalities such as in-order deliver etc; so we don’t see a need for a buffer. If we are discussing memory for storing packets when it is being processed, that is an implementation issue.

	LG
	Yes
	This question may be connected to other ongoing discussion, e.g., lossless behaviour and hop-by-hop flow control at BAP layer which are already agreed in RAN2. Considering this, we think that it’s too early to determine whether BAP layer has a buffer at its Tx/Rx part or not. RAN2 should discuss further about other ongoing issues and make final decision on it later, not for this email discussion.

	ZTE
	Yes
	
For AM mode BH RLC channel, Tx part of RLC entity has a fixed SN window size. If the arrived packet number is larger than the Tx window size, some packets would have to be buffered in the BAP layer.

	Nokia, Nokia Shanghai Bell
	
	We think that there is no specification impact whether or not we assume buffer or not. Hence, this is an implementation choice.

	Huawei, HiSilicon
	Yes, but…
	To our understanding, packets may need to be buffered at the TX part when there is no available path for them, e.g. upon BLF, until a path becomes available again.

But we also agree with others that there may not be major specification impacts even if there is buffer assumed in BAP Tx/Rx parts (may only be that BAP buffer should be cleaned upon BAP release).


Summary: 3 companies think that buffer is needed at BAP Tx/Rx part while 3 others think not. There is also voice that having buffer or not has no specification impacts, and this issue could be related to some other discussion. Given the situation, rapporteur thinks that it is not that necessary to discuss whether there is a buffer or not at BAP for now.

On the other hand, there is another relevant issue. At the intermediate node, when there is no path available for a BAP PDU upon BLF, whether BAP should keep the BAP PDU until a path for this PDU becomes available or discard this PDU. Itt is better for RAN2 to confirm the understanding.
Proposal 2: When there is no path available for a BAP PDU upon BLF, RAN2 to discuss whether BAP should keep the BAP PDU until a path for this PDU becomes available.

Other Issues: 

There was an issue discussed about whether ingressLCID-to-egressLCID mapping configuration should take into account ingress link ID, i.e. whether different ingress links can have different ingressLCID-to-egressLCID mapping configurations, and whether there is a difference between UL and DL. This can be discussed by RAN2.

Proposal 3: RAN2 to discuss whether for different ingress links different ingressLCID-to-egressLCID mapping configurations can be configured for UL and DL. 

There are some issues raised in the email discussion but they are mostly related to some other technical discussions, e.g. whether path ID should be optional in the BAP header and in the routing table configuration. Rapporteur would like to leave this kind of issues to be discussed based on other contributions.
3 Conclusion

In this document we discussed open issues identified when drafting the BAP specification and made the following proposals:

Proposal 1: In BAP spec, BAP headers will not be removed and added at intermediate nodes.

Proposal 1a: RAN2 can further discuss BAP header can be updated when an alternative path is selected.

Proposal 2: When there is no path available for a BAP PDU upon BLF, RAN2 to discuss whether BAP should keep the BAP PDU until a path for this PDU becomes available.

Proposal 3: RAN2 to discuss whether for different ingress links different ingressLCID-to-egressLCID mapping configurations can be configured for UL and DL. 
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