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1 Introduction
In RAN2#122 meeting, the following agreements are made on delay information reporting [1]:

· 1: UE calculates the remaining time based on the PDCP discard timer value. FFS if UE reports one or multiple values. FFS how this is modelled in PDCP specification. FFS which UEs support this.

· When/if UE reports remaining time, the reference time for the remaining time is determined from the point of the first transmission of the information. FFS if intra-UE prioritization can impact this.

In RAN2#123 meeting, there are following agreements on delay information reporting [2]:

· 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.

· Continue offline on MAC CE design options (modified BSR or new MAC CE)

· Many companies think single value per LCG is sufficient. Some companies think scheduler needs more information.

· Continue offline in the MAC CE discussion on how many values would be reported and when.

· Continue discussion on whether we have threshold value for the DSR or not.

· Offline 201 (Lenovo, F2F, coffee break): Discuss above points.

· 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 would like to discuss the remaining issues on delay information reporting. 
2 Discussion 
2.1 DSR trigger and report
In RAN2#122 meeting, RAN2 agrees that UE calculates the remaining time based on the PDCP discard timer value. In the current PDCP specification [3], when a PDCP SDU is received from the upper layer, the transmitting PDCP entity will start the discard timer associated with this PDCP SDU if the discard timer is configured. In RAN2#123 meeting, it is agreed to 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.
Since PDCP discard timer is maintained at PDCP layer, for the trigger of DSR at MAC layer, in our understanding, PDCP layer should indicate the remaining value of PDCP discard timer(s) of a PDU/PDU set to MAC layer after the PDCP discard timer(s) is started. Based on the remaining value of PDCP discard timer(s), the MAC layer can trigger a DSR when the remaining time of a PDU/PDU set in an LCG becomes shorter than its associated threshold. 

Proposal 1: PDCP indicates the remaining value of PDCP discard timer(s) of a PDU/PDU set to MAC after the PDCP discard timer(s) is started. 
For DSR report at MAC layer, the reported remaining time, if included in the DSR MAC CE, is calculated based on the value of its associated PDCP discard timer at the time of the first symbol of the PUSCH transmission in which the DSR is sent, as agreed in RAN2#122 meeting. 

RAN2 has agreed that the data volume associated with the reported remaining time will be included in the DSR MAC CE. Since PDCP layer and RLC layer determine the data volume to be included in the DSR MAC CE respectively, PDCP layer and RLC layer may need to know the reported remaining time. So it is proposed that PDCP layer and RLC layer are informed of the reported remaining time to determine the data volume for DSR reporting. 
Proposal 2: PDCP layer and RLC layer are informed of the reported remaining time for determining the data volume for DSR reporting. 
2.2 Content and format
It is straightforward to report the remaining time explicitly in the DSR MAC CE, so that the network can derive the transmission deadline for the delay sensitive XR services and allocate the uplink grants in time. 

Proposal 3: The remaining time is reported explicitly in the DSR MAC CE. 

To report the remaining time and its corresponding data volume, a new MAC CE or a new format of BSR MAC CE should be designed. To save the signalling overhead and provide more information to network, it is proposed to use an index to indicate the remaining time. Like the Buffer size field in BSR, one or more indices of the remaining time can be used in the delay information report, and each index indicates a range of the remaining time. Thus, a table indicating the mapping between the index and the remaining time can also be defined in the MAC specification, like the BSR tables. 
Proposal 4: An index indicating a range of the remaining time is reported in the DSR MAC CE. 

Proposal 5: A table indicating the index of the remaining time and the corresponding range of the remaining time is defined in the MAC specification. 

On the format of delay information, the following figure 2 shows an example, where fixed number of remaining time indices and their corresponding data volume can be included. For a remaining time index, the corresponding data volume can be the total amount of PDCP data and RLC data corresponding to the remaining time.
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Figure 2 An example of delay information report format

Another alternative is to include variable number of remaining time indices and their corresponding data volume. Then a bitmap can be added in the MAC CE to indicate which remaining time indices and the corresponding data volume are present. 

2.3  Which UEs support

In RAN2#122 meeting, there is an FFS which UEs support remaining time calculation. In our opinion, the support of remaining time calculation can be indicated explicitly as a UE capability. For example, an additional bit can be introduced into UE capability information for this indication. As another option, the support of remaining time calculation can be indicated implicitly by other UE capability. For example, the UE supporting XR services or supporting a lower value of PDCP discard timer also supports remaining time calculation. 
From our perspective, it may be simpler and more straightforward that the UE can indicate whether it supports remaining time calculation explicitly in its UE capability. Besides, since the UE may not support delay sensitive XR services, the UE supporting other XR services or other capability does not have to support remaining time calculation. This can be further discussed in UE capability. 
If a UE indicates that it supports remaining time calculation explicitly, the network can configure remaining time calculation or delay information reporting for a DRB or LCH or LCG related to XR service. 
Proposal 6: The UE indicates whether it supports remaining time calculation in its UE capability explicitly. 
2.4  Intra-UE prioritization impact
In RAN2#122 meeting, it is agreed that the reference time for the remaining time is determined from the point of the first transmission of the information when/if UE reports the remaining time. There is an FFS if intra-UE prioritization can impact this. 
The issue may happen in case that the MAC PDU including the delay information report to be transmitted in a CG configured with autonomousTx is deprioritized, e.g., if the CG resource of the MAC PDU including a delay information report is overlapped with the resource of a higher-priority transmission. In this case, the MAC PDU including the delay information report will be transmitted in the next CG with the same HARQ process ID. However, since the reference time of the remaining time included in the delay information report is the timing of the previous overlapped CG but not the next CG with the same HARQ process ID, the gNB will misunderstand the remaining time when receiving the delay information report in the next CG, and the allocation of the uplink grant may be later than the latency requirement of the UE’s buffered data. 

In order to avoid this, an option is to consider the MAC PDU including a delay information report MAC CE as the highest priority, so that it would not be deprioritized compared with other transmissions in the overlapped resources. Another option could be that the delay information report should not be transmitted in CG(s) configured with autonomousTx. From our perspective, we prefer the first option for its simplicity and no impact on the current intra-UE prioritization procedure. In addition, it makes sense that delay information has the highest priority since it is emergent to be transmitted to the network to obtain the network’s scheduling of the delay sensitive services. 
Observation 1: No impact on the current intra-UE prioritization procedure is foreseen to consider the MAC PDU including a delay information report MAC CE as the highest priority. 

Proposal 7: The MAC PDU including a delay information report is considered as the highest priority. 
3 Conclusion

In this contribution, we have discussed some remaining issues on delay information reporting. We have the following proposals: 
Proposal 1: PDCP indicates the remaining value of PDCP discard timer(s) of a PDU/PDU set to MAC after the PDCP discard timer(s) is started. 
Proposal 2: PDCP layer and RLC layer are informed of the reported remaining time for determining the data volume for DSR reporting. 
Proposal 3: The remaining time is reported explicitly in the DSR MAC CE. 

Proposal 4: An index indicating a range of the remaining time is reported in the DSR MAC CE. 

Proposal 5: A table indicating the index of the remaining time and the corresponding range of the remaining time is defined in the MAC specification. 

Proposal 6: The UE indicates whether it supports remaining time calculation in its UE capability explicitly. 
Observation 1: No impact on the current intra-UE prioritization procedure is foreseen to consider the MAC PDU including a delay information report MAC CE as the highest priority. 

Proposal 7: The MAC PDU including a delay information report is considered as the highest priority. 
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