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Introduction
This document summarizes some of the key topics discussed in Tdocs submitted under AI 7.3.3.5.  
Potential clarifications for LBRM specification
Some contributions discuss proposals to update/modify/clarify the text related to LBRM in 38.212, sec 5.4.2.1.
[2] proposes that the soft buffer size is tabulated explicitly, and the calculation of soft buffer size take into account the CRC bits as well. Also mentions for the TBSLBRM calculation, the “max number of MIMO layers supported by the UE” should be the max number of MIMO layers for one TB supported by the UE, with possible values being {1, 2, 4}. 
[3] proposes to clarify that 1) LBRM is applied using downlink parameter settings for downlink TBs and using uplink parameter settings for uplink TBs, and 2) clarify (by adding text in red) that the “maximum number of layers supported by the UE for the serving cell for a TB” and 3) no tabulation of soft buffer size and leave existing framework based on TBS_LBRM.
[4] proposes that TBS_LBRM should not be dependent on UE-specific RRC configurations.
Based on the above, the following proposal is made.
Proposal 2.1: In 38.212, sec 5.4.2.1, clarify (by adding red text) that for TBSLBRM calculation, the “max number of MIMO layers supported by the UE” is the “maximum number of MIMO layers for one TB supported by the UE for the serving cell”. 

The remaining proposals would need further discussion as there may be differing views.
Proposal 2.2: Discuss offline whether other proposed corrections are essential.
	
Soft Buffer Dimensioning for NR and management for LTE-NR DC
Some contributions discuss soft buffer dimensioning and management for LTE-NR DC. 
Main proposals of [1] are 
· derive NR soft buffer dimensioning from (3*reference_DataRate/2) * (reference_DL_HARQ_RTT), 
· the reference RTT to be reported as UE capability (values 1, 1.5, 2, 4, 8 and 16 , all in ms). 
· for LTE-NR, soft buffer sharing to be dynamic, semi-static configured sharing and hard splitting. 
Main proposals of [3]  are 
· to discuss and select from one of three options for soft buffer dimensioning – 1) capture a formula in RAN1/RAN2 based on data rate and reference RTT, 2) recommend a soft buffer for RAN4 testing, and 3) leave soft buffer dimensioning to UE implementation and up to RAN4 for defining their test case. 
· If soft buffer is to be specified in RAN1, 
· define reference RTT which is dependent on carrier frequency.
· use formula similar to the data rate and including reference RTT
[5] has a high-level proposal for UE to indicate shortage of soft buffer, and indicates a preference to assign LTE buffer first if a single common soft buffer is agreed for EN-DC UE. [6] proposes to discuss some questions related to soft buffer dimensioning and management. [7] proposes to not specify UE soft buffer and use four as reference number of HARQ processes for high throughput use cases. 

Given the differing views indicated by companies, it is proposed to discuss further offline to see if agreeable proposals can be made. 

Proposal 3.1: Continue offline discussion.
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Annex A (Proposals from Tdocs)

R1-1800035	Summary of remaining issues on soft buffer management	Huawei, HiSilicon

There are following remaining issues on soft buffer management:
· The soft buffer dimensioning in NR. 
· Soft buffer sharing mechanism for LTE-NR DC.
In this contribution, we show our views on these remaining issues. We propose to report several UE capability parameters on soft buffer management to the network. The detailed proposals are as following:
Proposal 1: NR Soft buffer dimensioning is derived from (3*reference_DataRate/2) * (reference_DL_HARQ_RTT). The reference_DataRate is the peak data rate UE supported. The reference_DL_HARQ_RTT is defined as the maximum HARQ RTT corresponding to the peak data rate.
Proposal 2: The reference_DL_HARQ_RTT is reported to the network as UE capability indicating soft buffer dimensioning. The values can be 1ms, 1.5ms, 2ms, 4ms, 8ms and 16ms. 
Proposal 3: The soft buffer sharing in LTE-NR DC operation mode can be dynamic sharing, semi-static configured sharing and hard splitting.
An LS can be sent to RAN2 to define these capability signalling on soft buffer size.
Proposal 4: Send an LS to RAN2 on the following capability signalling on soft buffer size:
· The reference DL HARQ RTT under the peak data rate, which can be 1ms, 1.5ms, 2ms, 4ms, 8ms, 16ms.
· The soft buffer sharing mechanism UE supported, which can be dynamic sharing, semi-static configured sharing and hard splitting.
	Sub-Feature Group
	Parameter
	To be added or updated
	Description
	Comments

	Scheduling/HARQ
	referenceHARQRTT
	Added
	The reference HARQ RTT for the purpose of soft buffer dimensioning in NR. The corresponding reference data rate is the peak data rate. The values of reference HARQ RTT can be 1ms, 1.5ms, 2ms, 4ms, 8ms, 16ms.
	UE capability.

	Scheduling/HARQ
	softBufferSharingENDC
	Added
	The soft buffer sharing mechanism LTE-NR DC UE supported. It can be dynamic sharing, semi-static sharing or hard splitting. 
	UE capability.



R1-1800213	On Soft Buffer Size Management	Ericsson
In this contribution we discussed the soft buffer size calculation for NR. It is proposed that the soft buffer size is tabulated explicitly, and the calculation of soft buffer size take into account the CRC bits as well.

R1-1800335	Remaining details on soft buffer management for NR	Intel Corporation

Proposed Clarification 2.1 (In 38.212, sec 5.4.2.1): LBRM is applied using downlink parameter settings for downlink TBs and using uplink parameter settings for uplink TBs. 
Proposed Clarification 2.2 (In 38.212, sec 5.4.2.1): add text in red: “maximum number of layers supported by the UE for the serving cell for a TB”
Proposal 3.1. Discuss the following options for soft buffer dimensioning to select one. 
· Capture soft buffer dimensioning in RAN1/2 spec (e.g. based on a formula similar to peak data rate). 
· Recommend soft buffer dimensioning for RAN4 for their purpose (e.g. testing). 
· Leave soft buffer dimensioning to UE implementation and up to RAN4 on how to define it for their test cases
If there is a preference to define soft buffer dimensioning in RAN1, then we propose the following additional proposals. 
Proposal 3.2: Soft buffer dimensioning is derived from reference RTT using the following.
· For below [3] GHz, reference HARQ_RTT is [X] ms,  
· For [3]-6 GHz and FR1 and for FR2, reference HARQ_RTT is [2] ms
Proposal 3.3: Formula for soft buffer dimensioning is based on the peak data rate formula and reference HARQ_RTT (which is defined per CC and based on FR) as shown below. 



R1-1800456	Corrections on Soft Buffer Management	Samsung

[bookmark: _Ref503165106]Observation 1: TBSLBRM is dependent on UE-specific RRC configurations.
[bookmark: _Ref503165110]Observation 2: When the gNB and a UE understand TBSLBRM differently, the receiver cannot decode PDSCH/PUSCH correctly.
[bookmark: _Ref503165114]Observation 3: If TBSLBRM-related parameters are reconfigured, the UE cannot be scheduled even with fallback mode DCI.
[bookmark: _Ref503165118]Proposal 1: TBSLBRM should not be dependent on UE-specific RRC configurations.

R1-1800624	Remaining details on Soft buffer management	NEC Corporation

Observation: It is not necessary for a UE to store soft channel bits into HARQ buffer when the PDSCH is successfully decoded.
Proposal: NR supports a method for a UE to indicate shortage of soft buffer in UE
Proposal: If a single common soft buffer is agreed for EN-DC UE, it will be preferable soft channel bits is firstly assigned for LTE according to LTE UE Category of the UE

R1-1800678	Soft-buffer management for NR	NTT DOCOMO, INC.

Q1: What soft-buffer size a UE should have, for achieving a target throughput?
Q2: Whether the soft-buffer size a UE implements should be known by the NW?
Q3: Whether/how soft-buffer can be shared between multiple carriers and/or multiple RATs?
Q4: What/whether capability signalling needs to be specified in the end?

Proposal 1: RAN1 is encouraged to provide answers to the above Q1-Q4. Answers to Q2-Q4 may require defining higher-layer signaling. If signaling is defined, RAN1 should inform of the conclusion to RAN2/RAN4, such that RAN2 can define the signaling appropriately, and RAN4 can work for defining test cases. If no signaling is defined, RAN1 should inform of the conclusion to RAN4 such that RAN4 can work for defining test cases. 

R1-1800878	Soft buffer management	Qualcomm Incorporated

Proposal 1: For link-level baseband performance testing, the reference number of HARQ processes should be set to 4 at least for high throughput use cases. No further specification of UE soft buffer size is needed.
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