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Introduction
[bookmark: _Toc242573354]The RRC Inactive state has made significant progress in RAN [1] and allows the UE to go to a low power mode while still getting the benefits of being connected. In the Small Data Enhancements WI of RAN2 [2], significant progress has also been made in the usage of RRC Inactive state for data transmissions. This contribution discusses the following:
· Media traffic – its prevalence and its impact on UE power usage, particularly on PDCCH monitoring power
· Application of principles of data usage within RRC Inactive state for media
· UE inputs to networks on application patterns that can allow UEs to operate in zero or near zero PDCCH monitoring states

Background
Almost 50-60% [3] of cellular traffic in most networks today comprises of media – streaming or other kinds. The most common protocol used across internet for streaming media is HTTP Live Streaming (HLS) [4]. 
Mobile Video Will Generate Nearly Four-Fifths of Mobile Data Traffic by 2022
[image: Related image, diagram or screenshot]
Note: Figures in parentheses refer to 2017 and 2022 traffic share. 
Source: Cisco VNI Mobile, 2019


Most RRC connections carrying media traffic spend time in monitoring the channel (PDCCH) than actual download or upload of traffic due to the nature of HLS. Some estimates show that the device spends as much as 40% of their time in PDCCH compared to 10% in active reception or transmission of data. With NR bandwidth this inefficiency is expected to multiply by up to 2 times in terms of PDCCH usage. A standardized way to handle this inefficiency is therefore needed. 
Discussion
The current RRC Inactive state small data enhancements WI only allows infrequent small data bursts to be transferred in the RRC Inactive state. However, there are many such scenarios where burstiness is inherent in the traffic pattern.  
Observation 1: HTTP Live Streaming Protocol causes data transfers from network to UE to be bursty in nature with the burst size being determined by the codec rate chosen. 
However, the data sizes in this traffic are not limited to small sizes. Allowing such large sizes would help many UE categories take advantage of the standard defined RRC Inactive state. 
Proposal 1: Allow larger data burst sizes to be transmitted to RRC Inactive UE based on radio conditions. 
Observation 2: The biggest cause of PDCCH power consumption on the UE is the need to monitor the channel even after most data relevant for that transmission is received and feedback in terms of ARQ protocols is provided back to the network keeping the device in RRC Connected state. 
Proposal 2: Allowing the UE to quickly transition back from RRC Connected state to RRC Inactive state once the feedback is received by the network and the UE in both directions would help save PDCCH power on the UE for certain application types. 
According to 38.331 RACH (4-step or 2-step) can be used by the UE to transition from RRC Inactive to RRC Active state. The RACH can be used by the UE in case there is a need to update the information on the traffic pattern. 
Proposal 3: The network can under its control facilitate the UE to transition quickly between RACH and RRC Inactive state to take advantage of the two states. For this purpose, the network can utilize information from the UE on the potential application pattern at the UE.  
Proposal 4: The UE can feed back the network on the upcoming data traffic pattern (data burst size, frequency of burst and lasting duration of the data transfer). 
Proposal 5: The data burst pattern is indicated using UE Assistance Information as a new IE or in some format in the RACH message so that the network with this knowledge can help UE move in and out of RRC Inactive state. 
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]Observation 1: HTTP Live Streaming Protocol causes data transfers from network to UE to be bursty in nature with the burst size being determined by the codec rate chosen.
Observation 2: The biggest cause of PDCCH power consumption on the UE is the need to monitor the channel even after most data relevant for that transmission is received and feedback in terms of ARQ protocols is provided back to the network keeping the device in RRC Connected state.
Proposal 1: Allow larger data burst sizes to be transmitted to RRC Inactive UE based on radio conditions.
Proposal 2: Allowing the UE to quickly transition back from RRC Connected state to RRC Inactive state once the feedback is received by the network and the UE in both directions would help save PDCCH power on the UE for certain application types.
Proposal 3: The network can under its control facilitate the UE to transition quickly between RACH and RRC Inactive state to take advantage of the two states. For this purpose, the network can utilize information from the UE on the potential application pattern at the UE.  
Proposal 4: The UE can feed back the network on the upcoming data traffic pattern (data burst size, frequency of burst and lasting duration of the data transfer). 
Proposal 5: The data burst pattern is indicated using UE Assistance Information as a new IE or in some format in the RACH message so that the network with this knowledge can help UE move in and out of RRC Inactive state.
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