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1 Introduction
In TR 26.940 [1], an important topic for study is the Complexity and Memory for ULBC. In clause 6.2.1.5.1 Target devices for ULBC of [1], NPU as one of possible platforms on which ULBC may be deployed is introduced but other non-NPU platforms are currently missing. This contribution aims to complete at least partly this missing part.
2 Discussion
It reads in clause 6.2.1.1 Current Evaluation Analysis of [1] that
“The codec must support real-time thread and concurrent processing capabilities, especially when functioning alongside other audio processing units. To better fit the real-time resource constraints of CPUs (and potential accompanying accelerators) and DSPs in a range of devices, codec models with reduced complexity need consideration.”
However, in clause 6.2.1.5.1 Target devices for ULBC, only NPU as one of possible platforms on which ULBC may be deployed is introduced but other non-NPU platforms are currently missing. In S4aA250267 [2] the source discussed the need for deploying ULBC on DSP enabled devices and in S4-251747 [3] the source further clarified the definition of DSP enabled UE devices to be:
“For DSP enabled UE devices, they could be either devices with DSP only or devices with multiple computing units including DSP. For latter case, although CPU or NPU maybe available besides DSP, considering factors like power consumption, heat generation, battery life etc, there will still be a preference for deploying ULBC codecs on DSPs due to its advantage of less power hungry, such as some vehicle-mounted devices, glasses, mobile phones with low computational capability etc. Here the DSP means audio processing DSPs available in mobile phones or other devices for voice communication.”
We therefore propose to add relevant text into clause 6.2.1.5.1 Target devices for ULBC of [1]. 
3 Proposal
It is proposed to agree the following changes to the TR 26.940.

[bookmark: _Hlk212223624]* * * First Change * * * *
[bookmark: _Toc214653543]6.2.1.5	Complexity target estimation for AI based codecs
This clause provides information on the target devices and their respective processing capabilities for ULBC. It also introduces complexity estimation metrics and potential complexity limits for AI-based codecs.
[bookmark: _Toc214653544]6.2.1.5.1	Target devices for ULBC
As mentioned in ULBC SID, “the codec is expected to be deployable on the processing capabilities as can be found in today’s smartphones” and the complexity and memory demands should be studied accordingly. NPUs or Neural engines have become extremely popular in the last decade as they are specifically designed to accelerate artificial intelligence and machine learning workloads and are arguably 5-20x more power efficient than CPUs for AI tasks and hence, they are an important component in modern processors. Almost every smartphone today that is expected to carry out AI tasks has an NPU chip inside it. To give an idea of the presence of NPU in today’s smartphones and smartwatches, [28] provides a list of examples of processors and devices with NPU component.
It should be noted that while ULBC is expected to be deployable on recent smartphones (most of which have NPU components), the codec may still need to run on non-NPU platforms in certain configurations (for e.g., devices which may not have an NPU but have deployed ULBC for NB-NTN or non-NTN use cases). The design objectives for non-NPU accelerated configurations is for further study.
Vendors may choose any form of computing units to implement ULBC fulfilling their business need or product constraints. Considering various advantages of DSP implementation including cheaper in terms of silicon real estate, less power hungry, less heat generation, typically single threaded so that it can operate at very low overhead to guarantee synchronized real time execution and potentially wider range of products support, ULBC should also be deployable on DSP enabled UE devices, e.g. either devices with DSP only or devices with multiple computing units including DSP. For latter case, although CPU or NPU may be available besides DSP, considering factors like power consumption, heat generation, battery life etc., there will still be a preference for deploying ULBC codecs on DSPs due to its advantage of less power hungry, such as some wearable, mobile phones etc. Here the DSP means latest available or upcoming generation of audio processing DSPs which may support ML-specific instructions, handle a modern ML-based codec, and are available in mobile phones or other devices for voice communication. , whose computational power is typically ranging from several hundred to over a thousand MIPS.	Comment by Schnell, Markus: this argument is already available in the upper section
* * * End of Change * * * *
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