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1
Impacts
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2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent and child 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


3
Justification

In Release 15, 3GPP has specified a fifth generation New Radio (NR) cellular standard that supports increased data rates, reduced latency, and enhancements in coverage and reliability. For example, the so-called eMBB usage scenario targets downlink (uplink) data rates of 20Gbps (10Gbps), with a user plane latency of 4ms. However, the full promise of NR will not be realized if higher layer transport protocols such as TCP are unable to adequately exploit the underlying radio interface. Given the overwhelming popularity of TCP, a situation unlikely to change in the near future, it is important to consider the performance of TCP over NR to ensure that NR networks can deliver promised data rates to end users.
During the Release 15 NR Study Item phase, several companies identified TCP performance bottlenecks that are exacerbated with target NR data rates, and the use of high frequency spectrum. Some examples are listed below.

1. Bidirectional data flows: It is well known that TCP performance suffers when TCP ACKs are delayed. When TCP data is sent in both uplink and downlink directions, it is possible that TCP ACKs for DL traffic are subjected to head-of-line blocking by UL TCP data. As a result TCP performance (especially in DL) suffers. In LTE, this issue is dealt with by proprietary solutions that are not expected to scale well with NR data rates. Developing a standards based mechanism can result in ensuring minimally good performance from all UEs.

2. Excessive TCP ACK generation: The high DL data rates of NR are expected to generate concomitantly high TCP ACK rate in the UL. For example, 5Gbps DL traffic can generate around 60-90Mbps of UL TCP ACK traffic. For uplink constrained systems, it would be beneficial to devise mechanisms that can reduce the UL traffic burden by taking advantage of the fact that TCP ACKs are cumulative. On the other hand, any such mechanism needs to be carefully designed since TCP is self-clocking (using TCP ACKs).
3. High frequency blockage: At millimeter wavelengths, radio signals are susceptible to blockage by buildings, vehicles, and humans. There is now a growing consensus that blockage exceeding a few tens of milliseconds can have a profoundly deleterious impact on TCP performance. Frequent occurrence of short blockage events can invoke TCP’s congestion avoidance mechanism that causes TCP to clamp down on its window size, thereby reducing data rate. Recovering from these events can take considerable amount of time (of the order of several seconds). Devising mechanisms to manage TCP performance with frequent and unpredictable blockage is important to ensure usability of high frequency spectrum.
Standards based mechanisms to address the issues listed above (as well as other issues that might be discussed during the study) have the potential to reduce the burden of UE and gNB implementation, and ensure uniformly good performance of TCP based applications over NR.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this Study Item is to develop RAN based mechanisms to improve the performance of TCP over NR. It is assumed that these enhancements should be transparent to the core network. 
1. Identify scenarios of interest, and prioritize those scenarios which would be the focus of the study. As part of this exercise, also determine a common system model and metrics to evaluate TCP performance.
2. Study candidate proposals for RAN enhancements. Conduct quantitative evaluation of submitted proposals (including possibly combination of proposals) to select the most promising candidates. We envision a two phased approach where the first phase would be to collect proposals from interested companies, followed by a second phase in which the proposals are evaluated in terms of performance gain and complexity.
3. Study user plane and control plane aspects of promising mechanisms, with the objective of identifying those mechanism(s) that can be taken up for further standardization. 
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	Series
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	Internal TR
	38.xyz
	RAN enhancements for TCP 
	TSG#82
	TSG#84
	


NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	
	


NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)
Nuggehalli, Pavan
Company:
MediaTek Inc.
Email:
pavan.nuggehalli@mediatek.com
7
Work item leadership
RAN WG2
8
Aspects that involve other WGs
None identified yet
NOTE:
For RAN WIDs: Section 8 applies only to WGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
	Supporting IM name

	MediaTek Inc.

	

	

	

	

	


