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Introduction
The following agreement was made in RAN1#90bis [1]:
Agreements:
· Dynamic sharing of soft buffer is possible for DL reception by UE implementation
· No spec impact

In this contribution, we discuss remaining details of soft buffer management.
Discussion
Handling of soft buffer shortage
Soft buffer is used for HARQ buffer to store soft channel bits for combining HARQ retransmissions. In NR, each of configured HARQ processes may not be allocated with actual soft buffer in advance semi-statically, instead soft buffer could be dynamically allocated to HARQ buffer on demand basis. And it is expected that total amount of soft buffer may be less than support of both maximum number of HARQ processes and maximum TBS to avoid implementing huge amount of memory for soft buffer.
Storing soft channel bits in HARQ buffer is actually unnecessary in case the initial transmission is successfully decoded in UE. In LTE, HARQ buffer is flushed with no use when the initial transmission is successfully received. And probability of successful reception (in long term) is relatively high.
Observation: It is not necessary for a UE to store soft channel bits into HARQ buffer when the PDSCH is successfully decoded.
Due to limited resource of soft buffer, HARQ buffers may be allocated with no actual soft buffer when soft buffer is running short. A UE would be able to receive and decode new PDSCHs even in the case soft buffer is not available for the HARQ buffer, if it is self-decodable, assuming a UE can receive and decode PDSCH without storing soft channel bits in HARQ buffer. UE may continue to receive PDSCHs and may decode it successfully. However, in such condition, if the UE fails to decode the initial transmission, it also fails to store soft channel bits and is not able to combine retransmissions. And, if the following retransmission of PDSCH is not self-decodable, UE needs to wait until it receives systematic bits again.
If the network may know status of the UE’s soft buffer, the network may schedule the initial transmission again during soft buffer is not available for the HARQ process so that the UE may decode PDSCH without combining retransmissions. On the other hand, as soft buffer management in UE would be performed in implementation manner, it might be difficult for the network to guess availability of each UE’s soft buffer for the HARQ processe. Therefore support of some method for a UE to inform the network of the status of soft buffer would be beneficial, e.g. no HARQ indication in case of soft buffer shortage, which looks similar to the case of missed detection of PDCCH.
Proposal: NR should support a method for a UE to indicate shortage of soft buffer in UE
Soft buffer partitioning for EN-DC
It will be desirable there is no impact on soft buffer management of LTE due to support of EN-DC.
EN-DC UE would be equipped with either a single common soft buffer shared by LTE and NR, or separate soft buffers for LTE and NR.
Separate soft buffers for LTE and NR will be the simplest way from specification impact point of view.
In case a single common soft buffer would be adopted, it would be preferable that soft channel bits is firstly assigned for LTE according to LTE’s UE Category of the UE, and the rest is assigned for NR to avoid significant impact on LTE specifications. It may be possible the UE may declare lower UE category to spare soft buffer for NR side.
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
Conclusion
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
Reference
[1] RAN1 Chairman’s Notes



