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1	Introduction
In this contribution, views are provided regarding the motivations and potential work to improve the transmission efficiency for 5G-advanced system. Essentially, transmission efficiency improvement is based on existing tools such as signaling and data compression, as well as more advanced technologies such as ML/AI. Starting from motivations, the contribution also gives an overview of current standardization progress in related areas, and a brief discussion on the potential future work. 
2	Motivations to improve transmission efficiency
With the 5G standardization up to NR Rel-17 system, there is still significant room to improve the transmission efficiency for both signaling and data, e.g.:
- Limitations of Rel-17 UDC: there are some limitations for NR UDC. In RAN #91e meeting, a WI on UDC for NR was approved but the scope is quite limited due to the TU ‎restriction. In Rel-17, only UDC for NR SA scenario is supported. As a result, UDC could not be used for MR-DC, which may be even more important scenarios in terms of transmission efficiency improvement due to higher data rate requirements.
- Signalling overhead: in the previous release, signalling segmentation mechanism has been introduced to transmit large-size signallings e.g. UE capability message etc. But it is obviously not very sufficient in many cases, as with segmentation the overall signalling overhead is increased rather than reduced from the system point of view. 5G-advanced system supports a lot more configurations for many features, and the number of UEs supported by a network is also drastically increased, which makes the signalling overhead issue much more outstanding. Further enhancements to reduce signalling overhead should be considered to improve spectrum/system efficiency.
Furthermore, there are many other use cases that call for transmission efficiency improvement, e.g.,
- For IIoT/MTC, the data buffer at the device side may be limited due to low cost. Also, compression gain may be more significant based on the characteristics of data content in such use cases. 
- For XR, where low latency and high throughput are critical, compression may help to reduce the amount of data over the air interface while still supporting a high application level data rate for good user experience.
- Emerging requirement: According to SA1 WID [4], intelligent agents need to exchange intelligence (e.g. models and data for AI/ML inference and training) besides broadband multimedia and traditional IoT traffics. The amount of data to share can be very large (i.e., on order of Gbps or even greater), so it may be meaningful to investigate ways to down-size the models and other necessary data exchange. 
Given the above motivations, it is meaningful to further study transmission efficiency for these different use cases and scenarios. 
Proposal 1: RAN to discuss and identify the main use cases for data and signalling transmission efficiency improvement. The following are a starting point for the discussions:
· general use cases where data and signalling compression are beneficial;
· IIoT and MTC use case;
· XR and cloud gaming use cases;
· data and model exchange for AI/ML support;
· other use cases if any.

3	Potential enhancements to improve transmission efficiency
In the reminder of this section, we provide some initial discussions on possible improvements. It should be noted these are more of leftover or known enhancements based on discussions and work in the previous releases, while more potential topics may be added based on discussions following our proposal 1.
3.1 Further enhancement of NR UDC in Rel-18
To improve transmission efficiency, compression is a useful tool. But, the Rel-17 NR UDC WID only includes the following objectives:
	· Taking LTE UDC mechanism as baseline where appropriate:
· Support UDC for NR SA scenario:
· the signaling and procedures enabling operator control of the DEFLATE-based solution;
· the PDCP PDU format and PDCP procedures supporting UDC solution in NR PDCP;
· pre-defined dictionary (including standard and operator defined), corresponding signaling and procedures.


And during RAN#86, there was an email discussion about NR UDC and efficiency transmission (RP-192862). All companies think NR UDC can be extended to DC case. And it is obviously that this could help to achieve higher throughput and reduce the transmission latency. For these new cases, e.g. XR, AI/ML inference and training model and data exchanging, could benefit from this function extension. So again it is proposed that NR UDC can be applied to DC case in Rel-18.
Proposal 2: NR UDC can be applied for DC cases.
Furthermore, as the existing UDC is only applied for RLC AM mode, it is useful to consider the possibility to extend it to RLC UM mode in NR UDC, e.g. for use cases such as IIoT and MTC mentioned above. In these use cases, it may be possible to optimize the UDC mechanism, e.g. use static dictionary for a specific service. 
According to the discussion summary in RP-192862, most companies support such extension. So it is proposed that
Proposal 3: NR UDC can be applied for RLC-UM in Rel-18 with small adapted adjustment.
3.2 Discussion on signalling transmission efficiency improvement 
In Rel-16 RACS WI, the delta signalling with UE capability ID was discussed but is not supported due to lack of time. Companies can see some benefit since it could save much more signalling overhead, e.g. for the case a new UE device entering the market, it could report a UE capability ID of old version with delta signalling containing the different capabilities, or for the case the UE’s capabilities are changed (e.g. set/reset by the user manually, or capability upgrade), or for the case the filters are changed when UE moving to another area. For these cases, the UE is not necessary to report the whole capability set to the network and the reduced delta signalling can bring benefit.
Proposal 4: Delta signalling reporting with UE capability ID can be supported in Rel-18 to reduce the signalling overhead and improve the spectrum efficiency.
4	Proposals 
According to the discussion in above sections, we propose that:
Proposal 1: RAN to discuss and identify the main use cases for data and signalling transmission efficiency improvement. The following are a starting point for the discussions:
· general use cases where data and signalling compression are beneficial;
· IIoT and MTC use case;
· XR and cloud gaming use cases;
· data and model exchange for AI/ML support;
· other use cases if any.
Also the following are some initially listed work based on discussions in the previous releases. More potential topics for further studies/work may be added based on discussions that follow the proposal 1. 
[bookmark: _GoBack]Proposal 2: NR UDC can be applied for DC cases.
Proposal 3: NR UDC can be applied for RLC-UM in Rel-18 with small adapted adjustment.
Proposal 4: Delta signalling reporting with UE capability ID can be supported in Rel-18 to reduce the signalling overhead and improve the spectrum efficiency.
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