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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1 #89 meeting [1], RAN1 made the following agreement on UE soft buffer dimensioning.
· [bookmark: OLE_LINK8][bookmark: OLE_LINK9]A set of reference parameters is used for the purpose of soft buffer dimensioning
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]A reference set of parameters includes at least DL HARQ RTT [Y ms] and data rate(s) of X Gbps 
· FFS: values of X and Y
· FFS: other conditions
· This does not imply UE has to have a HARQ-ACK timing based on the reference HARQ RTT
· FFS: how different UE categories are defined
· LBRM is taken into account
[bookmark: OLE_LINK13]In this contribution, we give our further views on the UE soft buffer dimensioning. We also show our views on soft buffer partitioning. 
[bookmark: _Ref129681832]Discussion 
[bookmark: _Ref480292391]UE soft buffer size 


[bookmark: OLE_LINK67][bookmark: OLE_LINK68][bookmark: OLE_LINK75]For single carrier LTE UE, the total number of soft channel bits  is defined as one of UE capability parameter which is related to the maximum number of DL-SCH transport block bits  received within a TTI. Their relationship can be simplified as following,

            




[bookmark: OLE_LINK35][bookmark: OLE_LINK40]where  is based on UE category. We can simply assume  for LTE UE categories 1 and 2, and  for some other LTE UE categories, where .

The maximum number of DL-SCH transport block bits  received within a TTI depends on the maximum number of TB, the number of component carrier and the number of layers. 
In NR, the channel coding scheme is different than LTE. But the function of soft buffer is the same. So the number of soft channel bit is just the total number of bit received/transmitted during the HARQ RTT if full buffer storage is used. If LBRM is used, then the number of soft channel bit can be scaled down depending on how to design the LBRM. To be simple, there is the following relationship 

             (1)
where,

 is the HARQ RTT time. 

 is the average data rate over the HARQ RTT.



 is a parameter related to the buffer mechanism design. For example for full buffer storage similar to LTE,  is 1. For LBRM storage similar to LTE, 
Based on the above, from UE side, the value of soft buffer size depends on how to define the UE category/cost. For a UE with a certain storage capability/soft buffer size, UE can support longer HARQ RTT with relative lower data rate. The reference HARQ RTT only helps to define the UE soft buffer size while itself should not be considered as one of UE capability parameters. 
Observation 1: Reference HARQ RTT is only used to help define the UE soft buffer size and should not be considered as one of UE capability parameters.
UE capability should be defined based on the parameters related to UE hardware and software capability, for example, the amount of storage and the processing time. The soft buffer size, which is related to UE storage capability, should be reported to the network as one of UE category parameters. 
Proposal 1: The total number of soft channel bits and the peak data rate should be reported to the network as one of UE category capability parameters.
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]The network can configure the HARQ RTT and the number of HARQ process based on UE capability. For example, the peak data rate can be acheived only on short HARQ RTT scenarios. Or the maximum data rate is reduced for long HARQ RTT scenarios. The network can use the UE reported HARQ processing timing information, deployment scenarios, numerologies and so on to determine the HARQ RTT. This gives the network more scheduling flexibility. 
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK162][bookmark: OLE_LINK163]Soft buffer partitioning
HARQ buffer is used for combining multiple received transmissions to improve decoding performance of a TB. The total soft buffer is partitioned equally based on the number of HARQ process, the number of carriers, the number of layers etc in LTE. The rationale behind this mechanism is that the TB size in LTE is not significantly changed for a certain UE during the certain time duration. In NR, more factors such as the supported traffic type, the scheduling granularity in time domain and frequency domain, the number of layers, the maximum number of HARQ processes need to be considered and values of some of them can be changed dynamically with a relative smaller time domain granularity. This makes the TB sizes in UE buffer variable significantly. So equal partitioning may not be suitable to NR UE. NR may leave the detailed usage of soft buffer as UE implementation. 
Observation 2: It is not required to partition UE soft buffer equally in NR. 
Since the network knows the total UE buffer size from UE category or other capability reporting parameter, the network can make a suitable scheduling decision to avoid overflowing UE soft buffer based on the previous scheduling and HARQ feedback as shown in following figure. It is not necessary to report the UE soft buffer status to gNB. 


Figure 1. An example for soft buffer partitioning and scheduling

Conclusions
In this contribution, we analyze the factors impact on the UE soft buffer size and UE soft buffer partition. Based on our analysis, we make the following observations and proposal for RAN1 further work:
Observation 1: Reference HARQ RTT is only used to help define the UE soft buffer size and should not be considered as one of UE capability parameters.
Observation 2: It is not required to partition UE soft buffer equally in NR. 
Proposal 1: The total number of soft channel bits and the peak data rate should be reported to the network as one of UE category capability parameters.
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