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1		Introduction
In this paper, we discuss delay information and data volume to report in a DSR. We also discuss DSR formats and open issues raised in the email discussion on the MAC running CR. 
2		Delay Information & Data Volume
In RAN2 #120, RAN2 agreed to introduce data volume associated with delay information and it is FFS how to do that. Data volume is closely related to delay information and should have the same granularity as delay information. For example, if per-PDU-set delay information report is agreed, UE should report a data volume per PDU set. If per-LCG delay information report is agreed, UE should report a data volume per LCG. 
For per-LCG data volume report, UE can report the data volume of the PDU set with the shortest remaining time because it is most urgent to transmit in a LCG. However, in some cases, there are more than one PDU set that is urgent to transmit (i.e. remaining time below a threshold) in a LCG. Their data volume should be also reported. Therefore, UE should report total data volume with remaining time below a threshold. 
Proposal 1:  Report the data volume with remaining time below a threshold for a LCG.
In the RAN2 #123bis, RAN2 agreed to report the shortest remaining time for a LCG. A gNB is expected to use the shortest remaining time to prioritize UEs and schedule uplink transmission. But there is time delay between UE transmits the remaining time and then receives an uplink grant to transmit the data. If delivery deadline of data is due in this time period, the data will be discarded before UE uses the grant to transmit the data. As a result, the reported shortest remaining time is not useful to gNB but wastes uplink resources to transmit the shortest remaining time. So UE should include the shortest remaining time that is longer than a round trip time in DSR.


Fig. 1: Delivery deadline is due before UE receives an uplink grant. 
Proposal 2: Report shortest remaining time that is longer than a round trip time for a LCG. 
3		Delay Status Report
Similar to BSR, the delay status report can include a LCG field to indicate whether delay information is reported for a LCG. A new TB field indicates which BS table (i.e. the legacy table or new table) is used to report data volume. A BS field contains an index to the BS table, indicated by the TB field, and a delay information field indicates a remaining time for a LCG. 
Fig. 2a and Fig. 2b illustrates the examples of the DSR formats with 7-bit and 3-bit delay information field, respectively. The size of the delay information field is related to the granularity (ie. symbols, slots, subframes, RTTs) of delay information and signalling overheads. 


 
Proposal 3:  The DSR format includes a LCG field, a TB field, a BS field, and a delay information field. 
Similar to the BS field, the delay info field can indicate a range of remaining time. The benefit is less signalling overhead. The table 1 is an example for 3-bit delay information field where the range of remaining time is defined in msec. It assumes that the delay requirement for XR traffic is 48 ms and a linear increment is used. If a delay information field contains index 2, it means that the remaining time is larger than or equal to 12 ms.
Table 1: The remaining time table in ms.
	Index
	Remaining Time in ms

	0
	> 0

	1
	≥ 6

	2
	≥ 12

	3
	≥ 18 

	4
	≥ 24

	5
	≥ 30 

	6
	≥ 36

	7
	≥ 42

	8
	≥ 48



A 7-bit delay information field provides finer granularity but also causes more signalling overhead. There are 128 code points that can be used to indicate a remaining time from 0 ms to 127 ms. If the delay requirement for XR traffic is 48ms, 7-bit delay information may be an overkill. 
Proposal 4: RAN2 to discuss the size of a delay information field and the remaining time table.  
In the RAN2 #123 meeting, it was agreed that DSR reporting is triggered when remaining delay of a PDU/PDU set is below a NW configured threshold. When a DSR is triggered, it may happen that there is no UL-SCH resource to transmit the DSR. In that case, since DSR conveys urgent information for gNB, the DSR should trigger a SR. 
Proposal 5: When DSR is trigger, if there is no UL-SCH resources to transmit the DSR, a SR is triggered. 
During the email discussion of MAC running CR, some issues are identified. One of the issues is that if a UL grant is not large enough to accommodate both BSR and DSR, which MAC CE should be included in MAC PDU first. Because DSR carries more urgent information than BSR, we think DSR should be prioritized over BSR.    
Proposal 6:  DSR MAC CE has higher priority over BSR MAC CE.
4		Conclusions
In conclusion, we have the following proposals: 
Proposal 1: Report the data volume with remaining time below a threshold for a LCG. 
Proposal 2: Report the shortest remaining time that is longer than a round trip time for a LCG.
Proposal 3: The DSR format includes a LCG field, a TB field, a BS field, and a delay information field.
Proposal 4: RAN2 to discuss the size of a delay information field and the remaining time table.
Proposal 5: When DSR is trigger, if there is no UL-SCH resources to transmit the DSR, a SR is triggered.
Proposal 6: DSR MAC CE has higher priority over BSR MAC CE. 
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Fig. 2a: An exampl of DSR format with 7-bit delay info field
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Fig. 2a: An exampl of DSR format with 7-bit delay info field
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Fig. 2b: An example of DSR format with 3-bit delay info field
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Fig. 2b: An example of DSR format with 3-bit delay info field
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