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Additional information
Motivation
The source verified the impact of the change by running a PEAQ analysis on listening test material according to the ISAR selection relative to the switch being disabled and relative to the selected ISAR version that has undergone the ISAR selection testing. It has been processed using the available ISAR selection scripts nd analyzed using the PEAQ objective audio analysis tool to provide insights into the effect of the change. Only the operation modes where LC3plus is active by default, i.e. ISM (BS1534-3) and MC714 (BS1534-2) have been analyzed for 0-DOF operation at 256 kbps, i.e. without pose correction being enabled. Other operation modes such as the ones that use the LCLD codec by default, different bit rates, or modes with pose correction enabled are unaffected and have thus not been analyzed.
Test conditions
Three test conditions were in the test, termed UT1, UT2, and UT3 as descreibed in the following
UT1
ISAR executables based on the code available at https://forge.3gpp.org/rep/ivas-codec-pc/ivas-codec/-/merge_requests/1554 (which is based on the most recent main available by the IVAS Public Collaboration, sha: 36d06fec7 on branch  isar-lc3plus-ble-48_6_compat) with the switch LC3PLUS_LEA_COMPAT_BITRATES_48_6 enabled. Pre-render, transport codec and post-renderer framing were all set to 10ms.
UT2
Same as UT1 with the switch LC3PLUS_LEA_COMPAT_BITRATES_48_6 disabled.
UT3
ISAR executable based on the code that has been selected (tag 2024_03_14-isar-selection). The framing was according to the default settings in the selected ISAR code, i.e. pre-renderer and post-renderer framing was set to 20ms while transport codec framing was set to 5ms for LC3plus.
Results
[image: A screenshot of a graph

Description automatically generated]
PEAQ analysis of the change suggest that there is no significant difference due to the reduction of the bit rate from 2x 126kbps LC3plus to 2x 124 kbps LC3plus (UT1 vs. UT 2) hinting at negligible impact of the change. In addition, there is no significant difference between UT1, UT2 and UT3 while UT1 provides the additional benefit of potential transcoding free operation to Bluetooth LE Audio.

* * * First Change * * * *
[bookmark: _Toc162445082][bookmark: _Toc162519212]7.6.5.7	LC3 interoperable mode
The LC3plus codec can also be configured to be interoperable with LC3 coding as used in the Basic Audio Profile for Bluetooth Low Energy audio using the configurations 48_2, 48_4 and 48_6 as described in Table 3.5 of [X4]. In theseis configurations the bandwidth is FB, high resolution mode is disabled, error protection is disabled, and the frame duration is 10 ms.

To generate 48_6 compatible LC3plus frames for the  256000 bps split rendering configuration the bit allocation as as defined in Table 7.6‑24 shall be followed. The Frame Data Length Request (FDLR) (see clause B.2.5 of [X1]) inside the LC3plus Payload Header shall use FDLR1 (1 octet) only and indicate NO_REQ.
NOTE:	For this configuration, the overhead of the LC3plus payload format amounts to 40 bits per split rendering frame. The LC3plus frame data block is followed by 40 bits of zero padding, to fill up the 2560 bits of the split rendering frame. This leaves 2480 bits for the LC3plus frame data block, which results in 1240 bits per LC3plus frame data. This amounts to an LC3plus per channel bit rate of 124000 bps, which matches the 48_6 configuration defined in BAP Table 3.5.

		* * * Next Change * * * *
[bookmark: _Toc162519220]7.6.7	Bit allocation for Split rendering 
Detailed bit allocation principles at different bitrates of the Split rendering operation are provided in Table 7.6‑21, Table 7.6-22, Table 7.6-23, Table 7.6‑24, Table 7.6‑25 and Table 7.6‑265.
[bookmark: _Ref155963105]Table 7.6‑21: Bit allocation for split rendering with 1, 2 and 3 DOF pose correction with LCLD or LC3plus codecs
	Description
	384 kbps
	512 kbps
	768 kbps

	Total number of bits per 20ms frame
	7680
	10240
	15360

	DOF (degree of freedom)
	2
	2
	2

	HQ mode
	1
	1
	1

	Rotation axes
	3
	3
	3

	Reference Pose P’ (yaw, pitch and roll angle)
	27
	27
	27

	Coding strategy
	1
	1
	1

	Quantization strategy
	2
	2
	2

	Metadata bits
	variable
	variable
	variable

	LCLD or LC3plus bits
	variable
	variable
	variable


Table 7.6‑22: Bit allocation for split rendering with 0 DOF (no pose correction) with 5ms split rendering frame size 
	Description
	256 kbps
	384 kbps
	512 kbps

	Total number of bits  per 5ms frame
	1280
	1920
	2560

	LCLD or LC3plus bits
	1280
	1920
	2560


Table 7.6‑23: Bit allocation for split rendering with 0 DOF (no pose correction) with 10ms split rendering frame size using LCLD
	Description
	256 kbps
	384 kbps
	512 kbps

	Total number of bits per 10ms frame
	2560
	3840
	5120

	LCLD or LC3plus bits
	2560
	3840
	5120


Table 7.6‑24: Bit allocation for split rendering with 0 DOF (no pose correction) with 10ms split rendering frame size using LC3plus
	Description
	256 kbps
	384 kbps
	512 kbps

	Total number of bits per 10ms frame
	2560
	3840
	5120

	LC3plus bits
	2520
	3840
	5120

	Zero bits
	40
	0
	0



Table 7.6‑254: Bit allocation for split rendering with 0 DOF (no pose correction) with 20ms split rendering frame size
	Description
	256 kbps
	384 kbps
	512 kbps

	Total number of bits per 20ms frame
	5120
	7680
	10240

	LCLD or LC3plus bits
	5120
	7680
	10240



Table 7.6‑265: Bit allocation for split rendering with 1, 2 and 3 DOF pose correction with PCM binaural output
	Description
	Bitrate >= 50 kbps

	Total number of bits per 20ms frame
	>= 1000

	DOF (degree of freedom)
	2

	HQ mode
	1

	Rotation axes
	3

	Reference Pose P’ (yaw, pitch and roll angle)
	27

	Coding strategy
	1

	Quantization strategy
	2

	Metadata bits
	Remaining bits



* * * End of Changes * * * *
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