3GPP RAN WG2 Meeting #116-e
R2-2110897
Electronic, November 1 – 11, 2021

Agenda Item:
8.4.2

Source:
InterDigital Inc.
Title:
On BSR formats for IAB
Document for:
Discussion, Decision

1 Introduction

In RAN2#115-e, the topic of LCG extension for more granular UL scheduling was discussed and the following was agreed [1] :
· The length of LCG to be extended to 8 bits (i.e., at most 256 LCGs).
· New Short (Truncated) BSR format to specified that has a fixed size and consists of an 8-bit LCG ID field and an 8-bit Buffer Size field.
However, the long BSR format was left FFS. In this contribution, we provide further input regarding that and related aspects such as on how to distinguish the new BSR formats from the legacy ones.
2 Extended long BSR format
Two options were proposed for the long BSR format to support the extended LCG in IAB, as illustrated below:
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Figure 1: Option 1 
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Figure 2: Option 2
Option 1 requires a header size of 2*m bytes, where m is the number of LCGs reported in the BSR (1 byte for the header to indicate the LCG, one byte for the buffer size). Option 2, on the other hand, requires 32+m bytes.  That is, if there are less than 32 LCGs to be reported, option 1 leads to less overhead, while option 2 is better for more than 32 LCGs. For example, for 2 LCGs to be reported, option 1 requires 4 bytes, while option 2 requires 33 bytes. On the other hand, for 33 LCGs, option 1 requires 66 bytes, while option 2 requires 65 bytes.
Observation 1:
Using option 1 (one byte header per LCG) will lead to more overhead as compared to option 2(LCG bitmap) if the number of LCGs to be reported in the BSR is more than 32.

Considering that the LCG can be up to 256, option 2 will lead to lower overhead for most of the BSR possibilities, we propose:

Proposal 1:
Option 2 (LCG bitmap) to be used for extended long BSR format. 

3 Distinguishing extended BSR formats

MAC uses reserved LCID or eLCID values to distinguish between data PDUs and the different control PDUs [TS 38.321]: 

The MAC sub header consists of the following fields:

-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE or padding as described in Tables 6.2.1-1 and 6.2.1-2 for the DL-SCH and UL-SCH respectively. There is one LCID field per MAC subheader. The LCID field size is 6 bits. If the LCID field is set to 34, one additional octet is present in the MAC subheader containing the eLCID field and follow the octet containing LCID field. If the LCID field is set to 33, two additional octets are present in the MAC subheader containing the eLCID field and these two additional octets follow the octet containing LCID field;
-
eLCID: The extended Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE as described in tables 6.2.1-1a, 6.2.1-1b, 6.2.1-2a and 6.2.1-2b for the DL-SCH and UL-SCH respectively. The size of the eLCID field is either 8 bits or 16 bits.

NOTE:
The extended Logical Channel ID space using two-octet eLCID and the relevant MAC subheader format is used, only when configured, on the NR backhaul links between IAB nodes or between IAB node and IAB Donor.
Table 6.2.1-2 Values of LCID for UL-SCH

	Codepoint/Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5])

	1–32
	Identity of the logical channel

	33
	Extended logical channel ID field (two-octet eLCID field)

	34
	Extended logical channel ID field (one-octet eLCID field)

	35–44
	Reserved

	45
	Truncated Sidelink BSR

	46
	Sidelink BSR

	47
	Reserved

	48
	LBT failure (four octets)

	49
	LBT failure (one octet)

	50
	BFR (one octet Ci)

	51
	Truncated BFR (one octet Ci)

	52
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5])

	53
	Recommended bit rate query

	54
	Multiple Entry PHR (four octets Ci)

	55
	Configured Grant Confirmation

	56
	Multiple Entry PHR (one octet Ci)

	57
	Single Entry PHR

	58
	C-RNTI

	59
	Short Truncated BSR

	60
	Long Truncated BSR

	61
	Short BSR

	62
	Long BSR

	63
	Padding


Table 6.2.1-2a Values of two-octet eLCID for UL-SCH

	Codepoint
	Index
	LCID values

	0 to (216 – 1)
	320 to (216 + 319)
	Identity of the logical channel


Table 6.2.1-2b Values of one-octet eLCID for UL-SCH

	Codepoint
	Index
	LCID values

	0 to 249
	64 to 313
	Reserved

	250
	314
	BFR (four octets Ci)

	251
	315
	Truncated BFR (four octets Ci)

	252
	316
	Multiple Entry Configured Grant Confirmation

	253
	317
	Sidelink Configured Grant Confirmation

	254
	318
	Desired Guard Symbols

	255
	319
	Pre-emptive BSR


As can be seen from the above, the eLCID field is used for IAB only, and it seems natural to use it to distinguish the two new BSR formats for extended LCG (i.e., by defining to new eLCID values from the reserved set of 0 to 249 eLCID values, one for the extended short BSR and another one for the long) However, doing so means we always need an extra byte to indicate the extended short BSR or long BSR. On the other hand, if two reserved LCID values are used to indicate the two new BSR formats, there will be no need for the extra byte.

Observation 2:
Using reserved eLCIDs to distinguish the extended short and long BSR format for IAB requires an extra byte in the MAC header as compared with using reserved LCIDs.
Proposal 2:
Reserved LCID values (e.g., 35, 36) to be used for indicating extended short BSR and extended long BSR. 

4 Conclusion
In this contribution, the following observations were made regarding BSR formats for extended LCG support: 

Observation 1:
Using option 1 (one byte header per LCG) will lead to more overhead as compared to option 2(LCG bitmap) if the number of LCGs to be reported in the BSR is more than 32.

Observation 2:
Using reserved eLCIDs to distinguish the extended short and long BSR format for IAB requires an extra byte in the MAC header as compared with using reserved LCIDs.
Based on these observations, the following proposals were made:

Proposal 1:
Option 2 (LCG bitmap) to be used for extended long BSR format. 

Proposal 2:
Reserved LCID values (e.g., 35, 36) to be used for indicating extended short BSR and extended long BSR. 
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