3GPP TSG-RAN WG2 Meeting #114 electronic                                    R2-2105539
Online, May 19 – May 27, 2021
Agenda item:
8.12.2.1
Source:
Spreadtrum Communications
Title:
Discussion on L2 buffer size reduction for Redcap UE
Document for:
Discussion and Decision
1 Introduction
In RAN2# 113 electronic meeting, RAN2 has confirmed that the SI can be concluded from RAN2 perspective. And for L2 buffer size, the following agreements were acheived:
Agreements online:

1. Capture the following in the TR on reducing total layer-2 buffer size for RedCap UEs: 


“According to the calculation in TS 38.306, with peak data rate reductions, L2 buffer requirements for RedCap UEs are implicitly reduced accordingly. The need for further reduction compared to calculation in TS 38.306 needs more discussion”.
In this paper, we will give our view on total layer-2 buffer size reduction for REDCAP UE. 
2 Discussion
In the latest WID [1] approved in RAN# 91 meeting, the following use case are included:
· Industrial wireless sensors: in which the reference bit rate is less than 2 Mbps (potentially asymmetric e.g. UL heavy traffic) for all use cases.
· Video surveillance: in which the reference economic video bitrate would be 2-4 Mbps, and High-end video e.g. for farming would require 7.5-25 Mbps.

· Wearables: in which the reference bitrate for smart wearable application can be 5-50 Mbps in DL and 2-5 Mbps in UL, and peak bit rate of the device can be higher, up to 150 Mbps for downlink and up to 50 Mbps for uplink.  
Which shows that, even for the same type REDCAP UE, the peak bit rate can be different about 80 times, e.g. from 2 Mbps to 150 Mbps. Obviously, different peak bit rate requirements will result in different hardware requirement, and  hence result in different device cost. And device cost is always the key issue for REDCAP UE, especially for Industrial wireless sensors use case [2]. 
Observation 1: In the premise of matching the use case requirement, we shall strive for as lower cost as possible for REDCAP UE. 
Actually, in the email discussion [3] of RAN2# 113 electronic meeting, some companies have discussed the necesssity to further reduce the L2 buffer specified in 38.306, with thinking that most of the applications, especially for those do not have high data rates, do not need the entire L2 buffer specified in 38.306, and relaxing this requirement can help reduce buffer size and hence cost of RedCap Ues. However, some other companies showed the concern on the modification of the basic logic of the current L2 buffer size definition in 38.306. 
The intresting thing is that, it may be possible to strive for  L2 buffer size reduction for R17 REDCAP UE, and still keep the basic logic of the current L2 buffer size definition in 38.306, for the UE can already report scalingFactor FeatureSetDownlink and FeatureSetUplink, which is signalled per band and per band per band combination as per UE capability signalling, according to the current 38.331. And one of the reason to introduce this factor is [4]:
· Scaling factor is used to reflect the association of capability mismatch between the baseband capability and RF capability for both SA UE and NSA UE.  

Which is also suitable for REDCAP UE, for these UE may have a higher RF capability than their baseband capability, and the baseband capability is enough to meet the intended use case requirement.  
An example for scalingFactor with the applicable use case can be found in Appendix, which is based on: FR1, SCS 30 KHz, BW 20 MHz, 1Rx and 64QAM. What needs to be emphasized is that, different scalingFactor values can be selected and reported separately for DL or UL, which is benefit for some use case, e.g. Industrial wireless sensors, or economic video surveillance. In these use cases, there is a lager gap between the DL max-data rate and UL max-data rate. 
Observation 2: It is necessary for REDCAP UE to support scalingFactor report.
However, currently the scalingFactor report is optional, and only has one implicit value 1, and three explicit values {0.8, 0.75, 0.4}, which may be not enough for REDCAP UE, especially for the low end REDCAP UE. For example, for the REDCAP UE used for IoT sensors, the RF capability may be far higher than its baseband capability. So for REDCAP UE, some additional values, e.g. 0.1, may need to be considered. Or some REDCAP UE specific values can be defined to match the requirement of REDCAP UE use case better.  For example, 0.8 and 0.75 may result in a similar data rate and intended use case, which has been showed in Appendix table, so one of them can be selected for REDCAP UEs, and then {1, 0.8/0.75, 0.4, 0.1} may be more applicable for REDCAP UE. 
Observation 3: It is possible to strive for L2 buffer size reduction while maintaining the modification of the basic logic of the current L2 buffer size definition in 38.306, by supporting scalingFactor report with some additional smaller values, e.g. 0.1, or with the REDCAP UE specific values.

Proposal 1: Support scalingFactor report for REDCAP UE, considering some additional smaller values or the REDCAP UE specific values to match the requirement of REDCAP UE use case better.  
3 Conclusion

In this paper, we give our view on on total layer-2 buffer size reduction for REDCAP UE, with the following observations and proposal:
Observation 1: In the premise of matching the use case requirement, we shall strive for as lower cost as possible for Redcap UE. 
Observation 2: It is necessary for REDCAP UE to support scalingFactor report.
Observation 3: It is possible to strive for L2 buffer size reduction while maintaining the modification of the basic logic of the current L2 buffer size definition in 38.306, by supporting scalingFactor report with some additional smaller values, e.g. 0.1, or with the REDCAP UE specific values.
Proposal 1: Support scalingFactor report for REDCAP UE, considering some additional smaller values or the REDCAP UE specific values to match the requirement of REDCAP UE use case better.  
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5 Appendix
	SCS
	BW

	NRB

	#Layer
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	OH（DL/UL）
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	Approx. Data Rate（DL/UL）
	Supported Use cases


	30KHz

	20M

	51

	1

	6

	3.57e-5

	0.14/0.08

	1

	81.9 Mbps/87.6 Mbps

	Industrial wireless sensors

Video surveillance

Wearables


	30KHz

	20M
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	1
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	0.8

	65.6 Mbps/70.1 Mbps

	Industrial wireless sensors

Video surveillance

Wearables


	30KHz
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	0.75

	61.5 Mbps/65.7 Mbps

	Industrial wireless sensors

Video surveillance

Wearables


	30KHz

	20M

	51

	1

	6

	3.57e-5

	0.14/0.08

	0.4

	32.8 Mbps/35.04 Mbps

	Industrial wireless sensors

Video surveillance


	30KHz

	20M

	51

	1

	6

	3.57e-5

	0.14/0.08

	0.1

	8.2 Mbps/8.76 Mbps

	Industrial wireless sensors

economic video surveillance


	


