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1 Introduction

CB: # 5_IAB_BH_RLC_CH_ID

-  Both BH RLC Channel and BH Logical Channel IDs should be defined in ASN.1 with a CHOICE structure that separates mandatory and optional ID ranges as follows:

BHRLCChannelID::= CHOICE {


lCID


LCID,


extendedLCID
ExtendedLCID,


...

}

Relevant papers:

[1] R3-203818 (TP for NR-IAB BL CR for TS 38.473): Correction of BH RLC CH ID (Ericsson)

2 For the Chairman’s Notes

Summary of offline discussion in R3-203966 noted
3 Phase 1: Discussion

The DL user plane L2 structure for IAB-donor nodes is shown in Figure 1. The handling of a DL UP packet is as follows:

· The BAP layer receives data from higher layers. 
· The BAP layer delivers BAP PDUs to the RLC entity via Backhaul RLC Channels. 
· The RLC processes the RLC SDU and delivers RLC PDUs to the MAC via Backhaul Logical Channels. 
The last procedure is similar to what happens in legacy UEs, where the PDCP is connected to RLC via RLC channels, while RLC and MAC are connected via Logical Channels, and vice versa. It is important to note that one BH Logical channel requires one BH RLC channel.
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Figure 1: DL L2-structure for user plane at IAB-donor. Reference: TS 38.300

Q1: Based on the description above, do you agree or disagree with the claim that one BH Logical Channel requires one BH RLC channel?

	Company
	Agree/disagree (justification is mandatory!)

	Ericsson
	Agree, this is more than obvious from the discussion above.

	KDDI
	Agree

	Huawei
	Agree

	Samsung 
	Agree 

	QC
	Agree (sorry, no justification)

	Nokia
	Agree. We do not need see how this is related to the issues discussed below. 

	ZTE
	Agree 

	Intel
	Agree

	
	


During the IAB SI, two distinct mechanisms to transmit data over the BH links in an IAB network were established:

· N:1 mapping, where the data of multiple radio bearers/UEs is carried over a single BH RLC channel and BH Logical Channel;

· 1:1 mapping, where each radio bearer has a dedicated BH RLC channel and BH Logical Channel.

The N:1 mapping was based on the legacy (i.e. pre-IAB) parameter set for Logical Channels. This means that the same Logical Channel ID range as in legacy could be configured. The fact that one BH Logical channel requires one BH RLC channel implies that, for N:1 mapping, the range for the BH RLC channels shall be equal to the range of the BH Logical Channels, i.e. 32. 

For N:1 mapping, the 32 LCIDs were considered enough in RAN2/3, while 1:1 mapping required an extension of the currently defined Logical Channel IDs. A 2-byte length Logical Channel ID extension was introduced during RAN2#107bis. Having in mind that one BH Logical channel requires one BH RLC channel, an equal number of BH RLC channels had to be introduced. The extension of the LCID in TS 38.331 ASN.1 is shown in Figure 2.

BH-LogicalChannelIdentity-r16 ::=    CHOICE {

    bh-LogicalChannelIdentity-r16        LogicalChannelIdentity,

    bh-LogicalChannelIdentityExt-r16     BH-LogicalChannelIdentity-Ext-r16
}

BH-LogicalChannelIdentity-Ext-r16 ::=   INTEGER (33.. maxLC-ID-Iab-r16)

Figure 2: ASN.1 extract from TS 38.331

Based on the discussion above and the fact that the support of 1:1 mapping is optional, the following can be concluded:

· The basic mandatory functionality, that an IAB-MT and the network *shall* support, is the legacy ID range i.e. BH Logical Channel ID range from 1 to 32. 

· The optional functionality, that an IAB-MT and the network *may* support, is the extended ID range i.e. BH Logical Channel ID range from 33 to 2^16 and, therefore, an equal range of IDs for the BH RLC channels.

Observation: RAN2 has agreed that the BH Logical channel ID extension is an optional feature and that the IAB-MT will indicate a capability saying if it supports the extended range of BH Logical channel ID (>32).

Hence, all IAB-MTs should be able to handle and deal with “bh-LogicalChannelIdentity-r16” IE. However, the IAB-MTs not supporting the BH Logical Channel ID extension should not receive or handle the “bh-LogicalChannelIdentityExt-r16”.

Given the 1:1 relationship between BH logical channels and BH RLC channels, the network and an IAB-MT which only supports the legacy LCID range should also support the equal number of BH RLC channels. This means that:

· All IAB-MTs and network nodes *must* support the BH LCID legacy range 1-32 and *must* support the BH RLC channel ID range 1-32. 

· The IAB-MTs and network nodes that support the 16-bit extended BH logical channel ID range is (which is *optional*), also support the 16-bit BH Logical Channel ID extension (which is also *optional*). 

Q2: Based on the discussion above and Figure 1, do you agree or disagree that all IAB-MTs and network nodes must support a BH RLC channel ID range up to 32 and that the support for the 2-byte extended BH RLC channel ID range is optional?
	Company
	Agree/disagree (justification is mandatory!)

	Ericsson
	Agree, this is obvious from the discussion above.

	KDDI
	Agree

	Huawei
	Disagree. 

The 1:1 mapping relationship between the BH logical channel and the BH RLC channel does not require they should share same format of the identity. The choice style for the logical channel identity is used because the logical channel is extended step by step in different releases. However, for the BH RLC channel, this is a new introduced terminology in Rel-16 IAB, the range should be up to 65536 as agreed by RAN3, and it is not necessary to set it as CHOICE type, use 16bit length BITSTRING as agreed in last R3 meeting is a simple selection, unless some technical reasons can be found to tell us this simple way does not work.  

	Samsung
	Disagree

We share the same view as HW. In addition, 1:1 mapping means BH RLC CHs with different BH RLC CH IDs should have different BH logical channel IDs. The current design, i.e., 16-bit, can achieve this purpose, no matter which logical channel ID (legacy one or extensive one) is used over the air interface.

Another point is that we didn’t see any technical issue for 16-bit design.

	QC
	Agree

	Nokia
	Disagree. 

They are separate issues, e.g. supporting the 16-bit IE, and the number of BH RLC Channels that it actually support. For example, a low cost IAB support 16-bit, but it only support 32 BH RLC CHs. 

	ZTE
	Disagree

Share the same view as Nokia.

	Intel
	Agree


Q3: Based on the discussion above, what are the technical reasons and advantages for imposing the mandatory use of 16-bit BH RLC channel ID format on networks and IAB-MTs that only support the 5-bit legacy format?

	Company
	Comment

	Ericsson
	There are no technical reasons to impose the 16-bit format, because the support for it is optional.

	KDDI
	We share the view with Ericsson.

	Huawei
	See our comments in Q2.

	Samsung
	See our comments in Q2.

In addition, 16-bit design can easy the implementation of IAB donor CU. Otherwise, if a CHOICE structure is used, the IAB donor CU needs to check which format is used for each BH RLC CH if further modification to those BH RLC CHs are needed. 

	QC
	It is simple, it meets all functional criteria, the overhead is negligible, implementation effort is less than we spend on this discussion. Further, the vast majority of companies in RAN2 and RAN3 are in favor of it. 

	Nokia
	There is no technical issue for 16-bit, and it is simple.

There are other parameters with values higher than required in most network deployments, but we do not introduce CHOICE for them.

	ZTE
	Actually, there is no technical reason. 16-bit design is simple.

	Intel
	Agree with Ericsson
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Routing and mapping to BH RLC channels
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