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[bookmark: _Ref178064866]Introduction
In this contribution, we show our views on different RAN handling for QoS flows within a DRB and data burst information.
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Different RAN handling for QoS flows within a DRB
According to the LS from SA2, it is concluded that the different PDU sets can be mapped to a single QoS flow if the QoS requirements (except PDU set importance) of the PDU sets are same.
	SA2 has agreed that 1) Different types of PDU set can be mapped into the same QoS flow if their PDU set QoS parameters (and other QoS characteristics, e.g. 5QI, ARP) are the same. One QoS flow is associated with one PSER and one PSDB at any time. 2) Different PDU sets within one QoS flow can be associated with different ‘PDU Set importance’ information.
As concluded by SA2 in the FS_XRM study, the PDU Set information ‘PDU Set importance’ may be provided by the UPF to NG-RAN via GTP-U header of user plane packet. It may be used by NG-RAN for PDU Set level packet discarding in presence of congestion.



From QoS flow to DRB mapping perspective, 1:1 mapping is always possible, and N:1 mapping is also possible if QoS requirements of QoS flows are same or similar. Therefore, we think all three options currently available, i.e. 111, N11, and NN1, can be supported.
However, the main issue is whether different RAN handling is needed for each QoS flow within a single DRB. That is, whether RAN2 needs to apply different L2 protocol operation for different QoS flow should be discussed.
Let’s look into the QoS parameter for XR.
· PSDB: The PSDB indicates maximum delay that the PDU set can survive. This parameter may be used to configure value of PDCP discard timer.
· PSIHI: The PSIHI indicates whether all PDCP SDUs associated with a PDU set are needed to decode the PDU set in application layer. This parameter may be used to select discard operation (between legacy PDCP SDU level discard and new PDU set level discard) when the discard operation is performed. 
· PSER: The PSER indicates the maximum error rate that the PDU set can endure. This parameter may be used to configure RLC operation mode and HARQ operation point.
To support different RAN handling for each QoS flow within a single DRB, we see some complexities as follows:
· PSDB: The PDCP entity should manage different PDCP discardTimer for each QoS flow.
· PSIHI: The PDCP entity should select whether to perform the legacy PDCP SDU level operation or the new PDU set level discard operation for each QoS flow.
· PSER: The PDCP entity should be associated with different mode of RLC entities for each QoS flow, e.g., one is RLC AM and another is RLC UM. In addition, different HARQ operation is applied for each QoS flow.
With the addressed complexities, there should be a big gain if we want to support different RAN handling for each QoS flow within a single DRB. However, it should be noted that there is a way to avoid such complexities, e.g. by mapping QoS flows to different DRBs. Then, we think the gain is not justified to support different RAN handling for each QoS flow.
Proposal 1. A single discard timer is configured to a PDCP entity.
Proposal 2. A single discard operation, i.e. PDU SDU level discard or PDU set level discard, is configured to a PDCP entity.
Proposal 3. Same mode of RLC entities are configured within a DRB.
Proposal 4. Same HARQ operation point is configured within a DRB.
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In SA2 LS for data burst information, SA2 answered how to understand the “short period of time” in the definition of the data burst. In addition, SA2 answered that the data burst start time information and notification of changes in XR traffic parameters can be provided as follows.
	SA2 would like to thank RAN1’s reply LS (R1-2212994/S2-2300042) on XR and Media Services. SA2 would like to clarify the following aspects as requested by RAN1’s reply LS:
Q1-1: how to understand the “short period of time” in the definition of data burst.
SA2 Answer: The “short period of time” referred to the definition of Data Burst (e.g. a video frame) means the interval between the reception time of the first packet and the reception time of the last packet of the Data Burst at the destination. Ideally, there is an interval without any data arrival between two successive Data Bursts. During a Data Burst, and until its end, the RAN should not assume periods of data transmission inactivity.
Q1-2: whether “the period of time” for data burst can be varied between the data burst in different data burst periods, and if the period of time can be varied, what is the expected range of the period of time for data burst.
[bookmark: _Hlk124721369]SA2 Answer: generally, “the period of time” may vary for different Data Bursts and its duration is related to the data amount of the Data Burst and the reception time interval of each two successive packets of a Data Burst. The exact range of variation is not precisely quantifiable, but it can be assumed that it stays within the same order of magnitude.
Q2: RAN1 would like to ask SA2 whether the following information could be provided from the core network
· Data burst start time information (e.g., the time of 1st arrival packet of Data burst) 
· Notification of changes in XR traffic parameters, e.g., video frame periodicity, jitter statistics

SA2 Answer: The arrival time of first packet of a Data burst cannot be provided by 5GC to the NG-RAN since it cannot be predicted by the 5GC or provided by the application in advance due to N6 jitter. Also, SA2 has agreed to provide the periodicity and the periodicity associated N6 jitter range to the NGRAN via NG message. The XR traffic parameters are assumed to be semi-static and not change frequently.




According to the above SA2 LS, the network receives the data burst quasi-periodically within a short period of time and may not receive any data between two successive data bursts. Then, from UE point of view, there is a significant power saving gain if the DRX is used to receive the data burst. 


In the DRX configuration, the onDuration should be configured to detect start of each data burst. If the data burst starts after the onDuration, the transmission of the data burst is delayed to the next DRX cycle, and the PDB requirement may not be met. Thus, it is important to align the onDuration with the start of data burst.
However, due to the quasi-periodic characteristics and jitter, it is difficult to align the onDuration and start of data burst. One way to solve this problem is to configure the onDurationTimer with longer value, which can cover quasi-periodicity and jitter. But, if longer value is used for onDurationTimer, the UE’s PDCCH monitoring period is increased, and power saving gain of DRX is decreased. Therefore, some enhancements are needed to DRX operation with longer onDuration.
There may be many methods to increase power saving gain of DRX with longer onDuration, but here we present two methods.
· Method 1. Discontinuous PDCCH monitoring during onDuration
In this method, the UE is configured with multiple short periods for PDCCH monitoring with short waiting time during the onDuration. More specifically, the UE starts the PDCCH monitoring at the beginning of the onDuration, and if the UE does not receive any PDCCH during the short period, the UE stops the PDCCH monitoring for the short waiting time. After the short waiting time, the UE repeats the same procedure until the end of the onDuration. On the other hand, if the UE receives the PDCCH during the short period, the UE stops the onDurationTimer and monitors the PDCCH based on other DRX timers, e.g. drx-InactivityTimer. 



· Method 2. PDCCH monitoring on minimum number of cells at the beginning of onDuration
To support high data rate, CA is usually configured. When the CA is configured, the UE monitors the PDCCH on all serving cells during onDuration, according to current specification. However, the data burst typically starts with small amount of data due to e.g. slow start in the TCP layer. Then, monitoring all serving cells from the beginning of the onDuration is not essential but just waste of UE power. It may be enough for the UE to monitor PDCCH on only one cell, e.g. SpCell, at the beginning of the onDuration, and if PDCCH is received on the one cell, monitor PDCCH for all serving cells.



In summary, the method 1 has the power saving gain by performing the discontinuous PDCCH monitoring during onDuration, and the method 2 has the power saving gain by monitoring PDCCH on minimum number of cells at the beginning of onDuration. Thus, we propose that RAN2 discuss the method to increase the power saving gain with longer onDuration.
Proposal 5. RAN2 discuss the method to increase the power saving gain with longer onDuration, including followings.
· Method 1. Discontinuous PDCCH monitoring during onDuration
· Method 2. PDCCH monitoring on minimum number of cells at the beginning of onDuration

Conclusion
[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this contribution, we show our views on different RAN handling for QoS flows within a DRB and data burst information, and following proposals are made.
Proposal 1. A single discard timer is configured to a PDCP entity.
Proposal 2. A single discard operation, i.e. PDU SDU level discard or PDU set level discard, is configured to a PDCP entity.
Proposal 3. Same mode of RLC entities are configured within a DRB.
Proposal 4. Same HARQ operation point is configured within a DRB.
Proposal 5. RAN2 discuss the method to increase the power saving gain with longer onDuration, including followings.
· Method 1. Discontinuous PDCCH monitoring during onDuration
· Method 2. PDCCH monitoring on minimum number of cells at the beginning of onDuration
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