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1		Introduction
In this paper, we discuss granularity of delay information and data volume information and also discuss what delay information should and should not be reported in order to reduce signalling overhead.
2		Discussion
One of the issues for delay information is the granularity of delay information. For example, UE can report delay information for each PDU, PDU set, or data burst, etc. Different granularity incurs different amount of overhead but provide different level of details of the delay information. 
For per-PDU report, UE reports delay information for a PDU. Per-PDU report could be excluded because it causes much overhead and transmits redundant delay information. In the same PDU set, PDUs are supposed to have the same delivery deadline. Their delay information is supposed to be the same.   
The purpose of supporting per-PDU-set report may be to support per-PDU-set scheduling. But if there is quantization error in data volume report for a PDU set, gNB may not know exact size of a PDU set. Hence gNB may not be able to schedule per-PDU-set uplink transmission.    
For per-data-burst report, UE reports only one delay information for a data burst. The purpose may be to support per-data-burst scheduling. Similar to per-PDU-set report, if there is quantization error in data volume report, gNB may not know the exact size of the data burst. 
For per-logical-channel report, UE reports only one delay information for a logical channel. For example, UE can report the delay information of the PDU (or PDU set) with shortest remaining time. With the shortest remaining time, gNB can prioritize uplink transmission among UEs. 
In per-LCG report, UE reports only one delay information for a LCG. For example, UE can report the delay information of the PDU (or PDU set) that is most urgent to transmit in a LCG. If there is only one logical channel in a LCG, per-LCG report is the same as per-logical-channel report. 
Proposal 1: RAN2 to discuss the granularity of delay information.   
In RAN2 #120, RAN2 agreed to introduce data volume information associated with reported delay information and it is FFS how to do that (e.g. what exactly is reported). 
Data volume report is related to delay information report and should have the same granularity as the delay information report. For example, if per-PDU-set delay information report is agreed, UE should report data volume on a per-PDU-set basis. Similarly, if per-LgCH delay information report is agreed, UE reports the sum of the sizes of PDUs for the logical channel. 
Proposal 2: Data volume report and delay information report should have the same granularity.   
An issue related to delay information is signalling overhead. UE does not need to report delay information for each data in buffer. For example, there is no need to report delay information for new arriving data or data that is not urgent to transmit. 
The urgency can be defined in terms of remaining time or queueing delay. For example, in Fig. 1, if the remaining time of data is shorter than a threshold, it is urgent to notify the gNB to schedule an uplink transmission for the UE.
There is no need to transmit delay information for data whose deadline will be due before UE receives a grant to transmit the data, as illustrated in Fig. 2. There is time delay after UE transmits delay information of data and receives an uplink grant to transmit the data. If delivery deadline of data is due during this period, there is no need to transmit the delay information of the data because the data will be discarded before UE uses the grant to transmit a transmission.     


 
Proposal 3: RAN2 to discuss what delay information should be reported and what should not be reported in order to reduce signalling overhead.
In SI phase, RAN2 agreed that delay information consists of at least the remaining time but the definition of the remaining time has not been discussed. 
When gNB receives the remaining time, gNB is supposed to know the corresponding deadline and uses deadline from different UEs to schedule uplink transmission. If the definition of reaming time is not specified, gNB may not be able to know delivery deadline from remaining time.
To avoid that UE and gNB have different understanding of remaining time, UE should calculate the remaining time based on a reference time known by UE and gNB. The referent time can be the reception time of an uplink grant for delay information transmission or it can be the initial transmission time of the delay information. 
It is possible that UE uses a configured grant to transmit delay information. In that case, grant reception time may not be a good choice to calculate the delay information. Therefore, initial transmission of delay information may be a better reference time for calculating delay information.  
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Observation 1: UE should calculate delay information based on a reference time known by UE and gNB.    
Proposal 4: Initial transmission of delay information can be the reference time for delay information calculation.    
3		Conclusions
In conclusion, we have the following proposals: 
Proposal 1: RAN2 to discuss the granularity of delay information.   
Proposal 2: Data volume report and delay information report should have the same granularity.   
Proposal 3: RAN2 to discuss what delay information should be reported and what should not be reported in order to reduce signalling overhead.
Observation 1: UE should calculate delay information based on a reference time known by UE and gNB.    
Proposal 4: Initial transmission of delay information can be the reference time for delay information calculation.     
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Fig. 2: Delivery deadline is due before UE receives an uplink grant.



image3.emf
t

Uplink transmission 

of delay information

Delivery deadline

Opt. 1: Remaining time

Fig. 3: Reference time for remaining time calculation

Uplink Grant

Opt. 2: Remaining time


Microsoft_Visio_Drawing2.vsdx
t
Uplink transmission 
of delay information
Delivery deadline
Opt. 1: Remaining time
Fig. 3: Reference time for remaining time calculation
Uplink Grant

Opt. 2: Remaining time



image1.emf
t

Data arrival

Delivery deadline

Threshold

Urgent 

Non-urgent 

Fig. 1: Urgent and non-urgent zones.
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