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1 [bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]Introduction
In last RAN2 meeting (RAN2 #122), we have some agreements related to delay reporting in BSR enhancement, but still with FFS points as below:
· 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.
This paper will continue discuss FFS points from last meeting and show our view about delay reporting in XR capacity enhancement from BSR perspective.
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]2	Discussion
    Three enhanced directions for BSR are identified during study item phase, 1) Enhanced BSR table specific for XR packet, 2) Enhanced BSR format with delay information (i.e., DSR) 3) New trigger condition for BSR associated to XR packet. For the first direction, we already agreed from last meeting by showing of hand to support one static BSR table with 8 bits BS field. Since the agreed solution is similar to legacy one, we think most of legacy BSR mechanism can be reused. We will skip the discussion of the first direction. We will focus on the second and third direction.
2.1	Delay reporting
The remaining time is associated with buffered data, however, the buffered data might have different remaining time, we suggest to choose the minimum remaining time as the reported information and only report one value for one LCG, which is the same as the way to report BSR. The reported information could be different among different LCGs. We also suggest that the reported information should associate with the buffered data amount, as the below figure shown.Buffer Size
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Figure 1: An example MAC CE of DSR
Proposal 1: UE only report one remaining time value per LCG.
Proposal 2: UE chooses minimum remaining time value of buffered data in the LCG as reported information.
Proposal 3: The reported remaining time should associate with the buffered data.
Regarding how to indicate the remaining time, similar mechanism as BSR can be reused, i.e., the remaining time information could be a range with exponential step size. As we approach the end of remaining time, network needs to know more accurately how much delay is left. If remaining time is still large, the range could be less precise (larger set of values). One example is shown in Table 1.
Table 1: An example of remaining time information
	Remaining time index
	Remainging time value (ms)

	0
	0

	1
	 1

	2
	 2

	3
	 4

	…
	…

	6
	 32

	…
	…

	2N-1
	> …


Proposal 4: The reported remaining time information could be a range, similar to BS table.
Propoasl 5: The remaining time information could be a range with exponential step size, similar to BS table, FFS on exact number of bits for remaining time.
2.2	New trigger condition for DSR
Current BSR can be triggered by different events, it can be triggered when new higher priority data and expiry of retxBSR-Timer. In our view, if the packet is configured with PDB, the priority of buffer with PDB should be higher than that of buffer without PDB. Therefore, a new trigger condition should be introduced for packet with PDB. An example of TP for TS 38.321 is shown below.
-- Start --
A BSR shall be triggered if any of the following events occur for activated cell group:
-	UL data, for a logical channel which belongs to an LCG, becomes available to the MAC entity; and either
-	this UL data belongs to a logical channel with smaller remaining time than that of any logical channel containing available UL data which belong to any LCG; or
-	this UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available UL data which belong to any LCG; or
-	none of the logical channels which belong to an LCG contains any available UL data.
	in which case the BSR is referred below to as 'Regular BSR';
-- end --
Proposal 6: The priority of buffered data with PDB is higher than that without PDB.
Proposal 7: DSR can be triggered when buffered data with smaller remaining time than other LCGs.
    Another possible trigger condition for DSR could be the change of reported remaining time index. To enable this mechanim, a new timer ”DSR-timer” might be needed to start or restart to trigger the DSR. The value of DSR-timer could be set to the difference of two conjuncted remaining time index. Once DSR-timer expires, that means the reported remaining time index changes as well.
Proposal 8: Introduce a new timer for DSR trigger condition.
Proposal 9: The value of new timer is set to the difference of two conjuncted remaining time index once it is started or re-started.
2.3	Intra-UE BSR impact
    We have one FFS about BSR impact of intra-UE prioritization. Since we have already agreed that we will not change LCP procedure to take delay into account, so there should be no impact.
Proposal 10: There is no BSR impact of intra-UE prioritization.
3	Conclusion
We have the following observations and proposals:
Proposal 1: UE only report one remaining time value per LCG.
Proposal 2: UE chooses minimum remaining time value of buffered data in the LCG as reported information.
Proposal 3: The reported remaining time should associate with the buffered data.
Proposal 4: The reported remaining time information could be a range, similar to BS table.
Propoasl 5: The remaining time information could be a range with exponential step size, similar to BS table, FFS on exact number of bits for remaining time.
Proposal 6: The priority of buffered data with PDB is higher than that without PDB.
Proposal 7: DSR can be triggered when buffered data with smaller remaining time than other LCGs.
Proposal 8: Introduce a new timer for DSR trigger condition.
Proposal 9: The value of new timer is set to the difference of two conjuncted remaining time index once it is started or re-started.
Proposal 10: There is no BSR impact of intra-UE prioritization.
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