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1 Introduction
In the latest RAN2#123 meeting, we discussed on BSR enhancements for XR capacity, e.g. how BSR can enhance capacity for XR (e.g. new BSR table, how to reflect delay in BSR, etc.). And the following is captured [1]:
	· Network can configure the UE whether to trigger delay status reporting. FFS if we have some thresholds per LCG.
· When UE triggers reporting delay information for a LCG, and UE also reports the buffer status associated with the remaining time.

· RAN2 aims to define a single MAC CE for the DSR reporting (including the buffer status). FFS if this extends BSR MAC CE or is a new MAC CE.

· Working assumption: Define a new separate MAC CE for DSR (remaining delay and associated data volume) reporting, e.g. DSR reporting is not coupled with BSR reporting. Detailed Definition of associated data volume is FFS. 

· Support threshold based DSR reporting, e.g. DSR reporting is triggered when remaining delay of a PDU/PDU set is below a NW configured threshold. The threshold is configured per LCG. FFS whether configuring multiple thresholds for a LCG is supported. Definition of remaining time is FFS.

· 


In this contribution, we provide some general views on the remaining issues on UE feedback enhancements for XR capacity.
2 Discussion
2.1 New BSR table

In last RAN2 meeting, we have agreed to introduce one additional BS table to reduce the quantisation errors in BSR reporting (e.g. for high bit rates) and at least the code points of this new table follow a linear distribution. With regarding to the piecewise linear distribution, the spec still need to discuss the value ranges for applying piecewise linear distribution and this add more efforts compared to linear distribution. We admit there is gain for piecewise linear distribution, but we are not sure whether the comparative small gain (as shown in [2], piecewise linear(Gaussian) has about 3 dB gain compared to linear) is worth the great effort.
Proposal 1   Uniform quantization is used for the static BSR table.
Since RAN2 has also agreed that new BSR table(s) should include support for narrower ranges (i.e. finer granularity) than the legacy table, it is expected that the new BSR table is usually reported by UE when its buffer size is on the large size as XR goes towards even higher data sizes. For the upper limit, we agree with companies that the current upper limit Bmax (>81Mbytes) as in current BS table is sufficient for XR traffic to support 19.44 Gbps (81/2 Mbytes * 8 bit / Byte * 60 / second). For the lower limit, since we are targeting even higher data sizes for XR, it seems we will have a higher lower limit. Even though the new BSR tables are focused on the higher end of the buffer sizes, there can still be some code points reserved in the new BSR table(s) for small buffer size reports since the quantization error is small itself. Then there is no need for UE to fall back to use legacy BSR table. And we also think it’s rare that network would change the BSR table regularly even we have different applications. So gNB configuring UE using the new BSR table per LCG by RRC signalling is sufficient. And there is no need for the UE to indicate which BSR table it is using for BSR report thus no need to introduce New BSR MAC CE with BS table indications. 
If people really think Network can configure multiple BSR table(s) an LCG is eligible to use, then we need to discuss how UE determines which BSR table (i.e. legacy or the new one) the LCG should use. And we also need to discuss how network knows which BSR table each LCG uses by the UE, which involves a lot of efforts.
Proposal 2   gNB configures UE using the new BSR table per LCG and there is no need for the UE to indicate which BSR table it is using for BSR report.
2.2 BSR report with delay budget
In previous RAN2 meeting, it seems there is huge enthusiasm for UE indicating information on the remaining delay budget of UL data to gNB, e.g. within the BSR explicitly. However, with such, the current BSR format cannot be reused as a new field for delay information is added in the MAC CE. In addition, we also need to consider how to derive the delay information as analysed below and whether the delay information would need to be quantified into a limited number of bits or index, similar as for the buffer status report. This also implies that some tables are constructed which requires additional standardization efforts. 

Since we have agreed that a new triggering condition (e.g., when the remaining PDB of buffered data is lower than a threshold) can trigger the BSR in the UE to request the uplink resource immediately, with this implicit way, gNB will get to know that the amount of UL data it receives are with short remaining PDB and need to be granted in time. Thus the remaining time information could be implicitly included and the current BSR format can be reused. 

For us, UE reports remaining time based on new BSR triggering condition, and the delay information is not explicitly conveyed by BSR should not be excluded.
Proposal 3    UE reports remaining time explicitly in DSR should be re-evaluated.
If the remaining time is explicitly conveyed in DSR MAC CE, we need to consider how to derive the delay information and further consider whether we need to report multiple remaining time values. Some companies argue that some packet sets for data stored in the UL buffer would just arrive and can be tolerant to delay while some packet sets have been pending a long time and need to be sent on time. Then the DSR reporting should reflect different delay requirements. However, for a logical channel, if we do not consider the jitter in UL for none-tethering case, the packets set are generated and sent by the application almost at the same arrival time, so there is no difference to report such different delay information. Even if packet sets arrive with jitter at AS layer from upper layer, the UE can only report the smallest value of remaining delay budget of the packets for which the remaining time values are less than a threshold. Similar as for BSR reporting, the buffer size is the total amount of data available according to the data volume calculation procedure across all logical channels of a logical channel group. For DSR, UE can report the smallest value of remaining delay budget of the packets for which the remaining time values are less than a threshold across all logical channels of a logical channel group. Thus, only one remaining time value is involved.
Proposal 4 
Only one remaining time value is reported for an LCG in DSR reporting if the remaining time is explicitly conveyed in DSR MAC CE.

Proposal 5    The smallest value of remaining delay time across all logical channels of a logical channel group is reported in DSR if the remaining time is explicitly conveyed in DSR MAC CE.
For simplicity, we think the NW configures only one threshold for DSR reporting is sufficient.  
Proposal 6    Only one threshold is configured for DSR reporting.

For data volume calculation for DSR, UE needs to report the data volume of packets for which the remaining time values are less than a threshold. Currently, the BSR reporting taken the total amount of PDCP data volume and RLC data volume pending for transmission into consideration. More specifically, PDCP will take the following into consideration for data volume calculation for which the remaining discardTimer values are less than a threshold: the PDCP SDUs for which no PDCP Data PDUs have been constructed, the PDCP Data PDUs that have not been submitted to lower layers, the PDCP SDUs or PDCP Data PDUs to be retransmitted because of PDCP entity re-establishment， Uplink data switching or Data recovery.
Proposal 7    PDCP will take the following into consideration for Data volume calculation for which the remaining discardTimer values are less than a threshold:
· the PDCP SDUs for which no PDCP Data PDUs have been constructed.

· the PDCP Data PDUs that have not been submitted to lower layers;

· for AM DRBs, the PDCP SDUs to be retransmitted;

· for AM DRBs, the PDCP Data PDUs to be retransmitted.

As RAN2 has agreed on packet set discarding, the discardTimer expires for a PDCP SDU, the transmitting PDCP entity shall discard all PDCP SDUs belonging to the PDU Set to which the PDCP SDU belongs along with the corresponding PDCP Data PDUs. We are wondering the same principle can be applied for DSR data volume calculation which means if when the remaining discardTimer value is less than a threshold for a PDCP SDU, the transmitting PDCP entity shall take all PDCP SDUs belonging to the PDU Set along with the corresponding PDCP Data PDUs into consideration when calculating delay-critical PDCP data volume.
Proposal 8    RAN2 is suggested to further discuss whether all PDCP SDUs belonging to the PDU Set along with the corresponding PDCP Data PDUs should be taken into consideration when calculating delay-critical PDCP data when the remaining discardTimer value is less than a threshold for a PDCP SDU if packet set discarding is configured.
Unfortunately, RLC is not aware of the remaining discardTimer which is kept in PDCP. When the remaining discardTimer values are less than a threshold for a PDCP SDU, the transmitting PDCP entity shall consider the PDCP SDU along with the corresponding PDCP Data PDU as delay-critical PDCP data volume. If the corresponding PDCP Data PDU has already been submitted to lower layers, the indication is delivered to lower layers.

Proposal 9    When the remaining discardTimer value is less than a threshold for a PDCP SDU and the corresponding PDCP Data PDU has already been submitted to lower layers, the indication is delivered from PDCP to RLC.
Similarly, for the purpose of MAC delay status reporting or when indicated from upper layer (e.g. PDCP) that a particular RLC SDU whose remaining discardTimer value is less than a threshold, the transmitting RLC entity shall consider the following as delay-critical RLC data volume: RLC SDUs and RLC SDU segments that have not yet been included in an RLC data PDU, and RLC data PDUs that are pending for initial transmission or for retransmission.
Proposal 10    RLC will take the following into consideration for Data volume calculation upon an indication from PDCP:
· RLC SDUs and RLC SDU segments that have not yet been included in an RLC data PDU;

· RLC data PDUs that are pending for initial transmission;

· RLC data PDUs that are pending for retransmission (RLC AM).
In DSR reporting, the data volume associated with the reported remaining time is also reported. Using the BSR table for the mapping between the reported index and actual value of the data volume is not optimal. The reason is that in BSR reporting, the reported data volume includes the not transmitted data of all LCHs in the LCG. For DSR reporting, the reported data volume only includes the data of all LCHs in the LCG whose remaining time is less than the configured threshold. Therefore the range (especially the upper bound) of the data volume reporting in DSR is much less than that of the BSR. In addition, reporting a very large value in DSR might not be helpful for gNB scheduler as gNB might not have sufficient resource to schedule such data in a very short time (otherwise there won’t be such huge backlogged data at the first place). It is therefore proposed to have a DSR specific mapping table for data volume reporting, so that more granularity can be provided to gNB for efficient scheduling. 　 

Proposal 11   DSR specific mapping table for the relationship between reported index and data volume is introduced.
Since RAN2 has agreed that DSR reporting is not coupled with BSR reporting and in the drafted 38.321 CR [3], we have captured how UE triggers DSR, there are still some open issues to further discuss. If UE trigger DSR upon detecting of a packet for which the remaining discardTimer values are less than a threshold, then the accumulated packets would trigger DSR constantly. How to reduce the signalling overhead for DSR still need to be considered. Also, similar as BSR, the DSR can also trigger SR or RACH when there is no uplink grant. Obviously, DSR shall be cancelled if DSR reporting is deactivated by the NW.

Such details need to be considered in stage-3. 
Proposal 12    RAN2 is suggested to further discuss DSR reporting procedures:
· How to reduce the signalling overhead for DSR? Prohibit timer?

· Can BSR MAC CE and DSR MAC CE reported at the same time?
· Can DSR trigger SR when uplink grant is not sufficient?
· The configurations for SR for DSR, use any SR as Pre-emptive BSR?
· Can DSR be cancelled if DSR reporting is deactivated?
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 1   Uniform quantization is used for the static BSR table. 
Proposal 2   gNB configures UE using the new BSR table per LCG and there is no need for the UE to indicate which BSR table it is using for BSR report.
Proposal 3    UE reports remaining time explicitly in DSR should be re-evaluated.

Proposal 4 
Only one remaining time value is reported for an LCG in DSR reporting if the remaining time is explicitly conveyed in DSR MAC CE.

Proposal 5    The smallest value of remaining delay time across all logical channels of a logical channel group is reported in DSR if the remaining time is explicitly conveyed in DSR MAC CE.

Proposal 6    Only one threshold is configured for DSR reporting.

Proposal 7    PDCP will take the following into consideration for Data volume calculation for which the remaining discardTimer values are less than a threshold:
· the PDCP SDUs for which no PDCP Data PDUs have been constructed.

· the PDCP Data PDUs that have not been submitted to lower layers;

· for AM DRBs, the PDCP SDUs to be retransmitted;

· for AM DRBs, the PDCP Data PDUs to be retransmitted.

Proposal 8    RAN2 is suggested to further discuss whether all PDCP SDUs belonging to the PDU Set along with the corresponding PDCP Data PDUs should be taken into consideration when calculating delay-critical PDCP data when the remaining discardTimer value is less than a threshold for a PDCP SDU if packet set discarding is configured.

Proposal 9    When the remaining discardTimer value is less than a threshold for a PDCP SDU and the corresponding PDCP Data PDU has already been submitted to lower layers, the indication is delivered from PDCP to RLC.
Proposal 10    RLC will take the following into consideration for Data volume calculation upon an indication from PDCP:
· RLC SDUs and RLC SDU segments that have not yet been included in an RLC data PDU;

· RLC data PDUs that are pending for initial transmission;

· RLC data PDUs that are pending for retransmission (RLC AM).

Proposal 11   DSR specific mapping table for the relationship between reported index and data volume is introduced.
Proposal 12    RAN2 is suggested to further discuss DSR reporting procedures:
· How to reduce the signalling overhead for DSR? Prohibit timer?

· Can BSR MAC CE and DSR MAC CE reported at the same time?
· Can DSR trigger SR when uplink grant is not sufficient?
· The configurations for SR for DSR, use any SR as Pre-emptive BSR?
· Can DSR be cancelled if DSR reporting is deactivated?
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