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[bookmark: _Ref129681832]In RAN1 #90bis meeting, RAN1 agreed that the transmit buffer is limited corresponding to a largest TBS with code rate RLBRM =2/3. In RAN1 #91 meeting, the calculation of TBSLBRM was discussed and RAN1 agreed to determine TBSLBRM semi-statically based on the maximum number of RBs across all configured BWPs for the serving cell. With these agreements, the maximum amount of data per TTI that the UE needs to buffer and process corresponds to the largest TBS. However, there is no agreement on the length of the transmission time interval for the largest TBS. In NR, the range of TTI is from 2OS of 120kHz SCS to 14OS of 15kHz SCS. That makes the amount of data the UE needs to buffer and process per time unit variable with TTI, SCS and length of PDSCH. 
From the UE side, it is preferable a uniform processing capability independent of the TTI length. That means, the maximum amount of data to be treated per time unit at UE side should be independent on the scheduling parameters such as SCS and length in time domain. However, according to the current specifications, the maximum amount of data the UE needs to be processed per time unit varies with the numerologies and the length of PDSCH. 
In this document, we discuss this issue with the current LBRM design and propose a text update to the specification.
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According to previous RAN1 agreements, the transmit buffer limitation corresponds to the largest TBS with code rate RLBRM =2/3. But it is not clear the time interval over which the largest TBS is transmitted. Based on the current Specifications [1],  is determined according to Subclause 6.1.4.2 in [2] for UL-SCH and Subclause 5.1.3.2 in [2] for DL-SCH/PCH assuming, where, and the value of  is determined according to maximum number of PRBs across all configured BWPs of a carrier. That means,  is determined assuming PDSCH length of 14 OFDM symbols and maximum number of PRBs across all configured BWPs of a carrier. 











Define  as the largest TBS according to the maximum number of PRB, which is , the maximum modulation order and the maximum number of layers supported by the UE. If the UE is scheduled to receive a PDSCH of size with SCS= 30 kHz,  and slot length, then the UE needs to buffer and process data with size of  in 0.5ms. If instead the UE is scheduled to receive a PDSCH of size during 7-OS with 30 kHz SCS, maximum modulation order and maximum number of layers, the maximum buffer size for this TB will not change, which is still , but the UE needs to buffer and process data with size of  in 0.25ms. Or if the UE is scheduled to receive a PDSCH of size   during14-OS with 60 kHz SCS, maximum modulation order and maximum number of layers, the UE also needs to buffer and process data with size of   in 0.25ms, which means size data in 0.5ms. In practice, when the largest TBS is scheduled in a shorter TTI, the LBRM is effectively disabled. That will increase the total UE buffer size and increase the decoding latency. 
To solve this problem, RAN1 needs to clarify the definition of the largest TBS with the corresponding TTI. For example, define 
· 


according to Subclause 5.1.3.2 in [2] for DL-SCH/PCH assuming, where,
· 



ms as the minimum transmission duration for a TB with size, where  for FR1 and for FR2. 




For a PDSCH with transmission duration TTIi, the transmit buffer is limited to the largest TBS that can be transmitted during TTIi with code rate RLBRM =2/3. That means, for a PDSCH with , the transmit buffer is limited to , where  is the length of PDSCH. The term kHz is the corresponding SCS for DL-SCH.
Proposal: If LBRM is enabled, the transmit buffer limitation corresponds to the largest TBS with code rate RLBRM =2/3 that can be transmitted during the scheduled time duration.

Based on the proposal,  for bit selection can be defined as  


where
· 


 is determined according to Subclause 5.1.3.2 in [2] for DL-SCH/PCH and Subclause 6.1.4.2 in [2] for UL-SCH assuming, where. 
· 




,where  is the length of PDSCH carrying DL-SCH/PCH according to Subclause 5.1.2.1 in [2] and the length of PUSCH carrying UL-SCH according to Subclause 6.1.2.1 in [2] for UL-SCH . The term kHz is the corresponding SCS for PDSCH or PUSCH, with  for FR1 and for FR2.
Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this document, we discuss the issue of the length of the circular buffer not being scaled respect to the transmission time which would cause the LBRM to be effectively disabled in some cases. The current LBRM design may exceed UE capability. To solve this issue we propose the following:
Proposal: If LBRM is enabled, the transmit buffer limitation corresponds to the largest TBS with code rate RLBRM =2/3 that can be transmitted during the scheduled time duration.
The corresponding text proposal for TS 38.212 follows.
------------------------------------------ Start of Text Proposal TS 38.212 --------------------------------------------
5.4.2.1	Bit selection




The bit sequence after encoding  from Subclause 5.3.2 is written into a circular buffer of length  for the -th coded block, where  is defined in Subclause 5.3.2.


















For the -th code block, let  if  and  otherwise, where, ,  is the largest TBS during the time ms with   for FR1 and for FR2, is the ratio of the time duration of corresponding PDSCH carrying DL-SCH andor the time duration of corresponding PUSCH carrying UL-SCH and, and is defined as , where  is the length of corresponding PDSCH carrying DL-SCH according to Subclause 5.1.2.1 in [6, TS 38.214] or the length of corresponding PUSCH carrying UL-SCH according to Subclause 6.1.2.1 in [6, TS 38.214], with  for PDSCH and  for PUSCH.


 and is are determined according to Subclause 6.1.4.2 in [6, TS 38.214] for UL-SCH and Subclause 5.1.3.2 in [6, TS 38.214] for DL-SCH/PCH, assuming the following:
-	maximum number of layers for one TB supported by the UE for the serving cell;

-	maximum modulation order configured for the serving cell, if configured by higher layers; otherwise a maximum modulation order  is assumed for DL-SCH ;
-	maximum coding rate of 948/1024;



-	for : is given by Table 5.4.2.1-1, where the value of  for DL-SCH is determined according to the initial bandwidth part if there is no other bandwidth part configured to the UE;



-	for : is given by Table 5.4.2.1-1, where the value of  for DL-SCH is determined according to maximum PRB corresponding to the maximum channel bandwidth;

[bookmark: _GoBack]-	;

-	 is the number of code blocks of the transport block determined according to Subclause 5.2.2.
------------------------------------------ End of Text Proposal ----------------------------------------------
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