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1 Introduction
In the previous meetings, huge progress has been made in the previous RAN2 meetings as captured in the latest RAN2#122 meeting [1]:
	· 2: PDU-set discard indication for UL is configured using RRC to handle the PDU Set based discard functionality (i.e. whether UE discards all packets in PDU set when one PDU is discarded). The configuration is per PDCP entity.
· Network indicates UE to apply PSI-based XR discard mechanism via dedicated signalling. 

· FFS how/whether to minimize additional UL signalling after this indication.

· FFS if the NW indication is a one-shot or also subsequent packets



In this contribution, we provide some general views on remaining issues on PDU discarding of XR traffic.
2 Discussion
RAN2 has agreed that PDU-set discard indication for UL is configured using RRC to handle the PDU Set based discard functionality. The configuration is per PDCP entity. Thus, for a PDCP entity associated with a DRB, the transmitting PDCP entity shall discard all the PDCP SDU(s) within the same PDU set along with the corresponding PDCP Data PDU(s) while one PDU is discarded when PHISI is set. Hence, when the PSIHI is set for a QoS flow, as soon as one PDU of a PDU set is known to be lost, the remaining PDUs of that PDU Set can be considered as no longer needed by the application and may be subject to discard operation.
We are not sure whether AM mode must be configured for a Qos flow if PSIHI is set to be true. If not, the UM mode of RLC will potentially bring gaps which means packet loss. The question is how does the transmitting PDCP entity can get the more timely status report. People may think that transmitting PDCP entity can get the acknowledgement from low layer. However, for CU-DU split case, it is not feasible. And in current PDCP spec, the receiving PDCP entity only triggers status report mostly for AM mode on a PDCP entity re-establishment or a PDCP data recovery or uplink data switching, we need to discuss whether new triggers for more timely status report is needed. 

And for the current PDCP status report, if a PDCP status report is triggered, the receiving PDCP entity shall set the FMC field to RX_DELIV and the transmitter PDCP will consider the associated COUNT value less than the value of FMC field as successfully delivered. This is very reasonable since the transmitter PDCP will not resend it so it can be considered as delivered successfully. However, for Packet set discarding, the transmitter PDCP will needs this for packet discarding. An example is show below, the transmitter PDCP will discard the whole packets set from 5 to 11, since they are in the same set (Note: Currently the FMC will be set to 8 which means 0~7 are delivered successfully which is not helpful). So we need to discuss whether the transmitter PDCP will need to get more detailed information on the delivery not just for successful ones.


[image: image1.emf]2 3 4 6 7

RX-DILIV=8

RX-NEXT

RX-Reord

11 0

5

RX-Reord

Packet set

1


                         Figure 1 PDCP re-ordering and status report
Proposal 1    RAN2 can further study whether the transmitting PDCP entity needs to get the delivery status more timely for PDU set discarding.

At PDCP, the current discard procedure can introduce SN gaps only when discarding a PDCP SDU already associated with a PDCP SN and it is left up to UE implementation as captured below:

	NOTE:
Discarding a PDCP SDU already associated with a PDCP SN causes a SN gap in the transmitted PDCP Data PDUs, which increases PDCP reordering delay in the receiving PDCP entity. It is up to UE implementation how to minimize SN gap after SDU discard.


People are afraid that packet set discarding data at PDCP will bring more SN gaps and actually translate into reordering delays in the receiving PDCP entity. In our understanding, if the to be discarded packets have not been yet transmitted by lower layers, the associated SN in PDCP/RLC could be reused for new packets. And a smart UE implementation will not throw huge amount of PDCP SDUs as a whole to lower layer even if it knows that the PDCP SDUs belongs a packet set when the lower layer gets the grant. Hence, when the PDCP entity discards the PDUs belonging to a PDU Set, this is not necessarily indicated to the receiving PDCP entity.
Proposal 2    When the PDCP entity discards the PDUs belonging to a PDU Set, this should not be indicated to the receiving PDCP entity.
For congestion, RAN2 has agreed that at least PSI can be useful for PDU set-based discard in case of congestion. In previous meetings, a new PDU Set discarding mechanism called proactively discarding the PDUs was brought by people which means the UE will proactively discard the PDUs based on the PDU set importance information in case of congestion. Another way is a shorter discardTimer will help with quicker discard for PDU set with lower importance level when in presence of congestion. For the proactively discard, UE immediately discards packets up to given PSI level based on congestion detection which alleviates the temporary congestion very quickly at the expense of user experience. However, it involves a lot of spec impact which will be analysed below and additional signalling will even worsen the congestion.
RAN2 is suggested to down select from these two directions. Even though people also come up with a combined solution, e.g., network indicates to UE which timer value is used with two timer (value)s. However, this is very complex and should not be considered.
Proposal 3    RAN2 is suggested to down select from these two directions for PDU set-based discard in case of congestion:

· UE immediately discards based on congestion detection;

· Rely on UE to discard with two discarding timers.
If the proactive discard will be considered, the next question how UE detects congestion. Whether it is based on UE detecting congestion or UE getting notification of congestion from gNB is still FSS. Currently, UE has been supported to be configured the PDCP layer to perform corresponding average UL PDCP packet delay measurement per DRB. Thus UE detects congestion is feasible and there will be no NW signalling involved and additional downlink/uplink signalling will even worsen the congestion.
Proposal 4    RAN2 is suggested to consider UE detection of congestion if proactive discarding is introduced.

Once UE detects the congestion, the proactive discard will be performed until the congestion is alleviated. Hence the proactive discard is not a one-shot operation but also applies to subsequent packets until congestion is alleviated.

Proposal 5    Proactive discarding applies to subsequent packets until congestion is alleviated if it is introduced.

In case congestion occurs, PDU set with lower importance could be discarded. If the solution of two discarding timers is introduced, a PDU set with lower importance level which is associated with a shorter timer value will be discarded eventually. And if proactive discard is introduced, the UE can be indicated by the NW to discard a certain packets of a certain PDU set importance (i.e. PSI). 
Proposal 6    The target PDU set importance (i.e. PSI) for discarding will be indicated from the NW.

Another question is how UE deal with packets which is not marked with PDU set. And according to SA2’s LS [2], it is possible for a single QoS flow to include both PDUs marked with PDU set header extension and unmarked PDUs, hence in the Uplink, the same issue exits as show below.

	Question#1: SA4 would like to ask if it is possible for a single QoS flow to include both PDUs marked with PDU set header extension and unmarked PDUs?  

Reply#1: 

In SA2’s understanding, the intent of Q1 is as follows: is it possible for a single QoS flow to include both N6 packets marked with the new RTP header extension under definition in SA4 and N6 packets that are not marked with the new RTP header extension under definition in SA4?

With this understanding the SA2’s answer is as follows: Mixing of N6 packets that are marked with the new RTP header extension with N6 packets that are not marked with the new RTP header extension in the same QoS Flow can happen as long as the information for QoS Flow matching (refer to the Packet Detection Information in the Packet Detection Rule in TS 23.501 Table 5.8.5.3-1) is the same for both.
Furthermore, SA2 would like to bring to the SA4’s attention that SA2 agreed that a single QoS Flow includes either PDUs with GTP-U header extensions for PDU Sets or PDUs without such extension, but not both.

If the UPF receives a PDU that do not belong to a PDU Set based on Protocol Description for PDU Set identification, then the UPF still maps it to a PDU Set. The details are described in the attached CR.


Even though we have agreed that the identification of PDU sets, data bursts and PSI is left to UE implementation for the uplink, we still need to discuss how UE deal with packets which are not marked with PDU set(s) and how to deal with discarding in case of congestion.
Proposal 7   RAN2 is suggested to discuss how UE deal with packets which are not marked with PDU set(s) in case of congestion.
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 1    RAN2 can further study whether the transmitting PDCP entity needs to get the delivery status more timely for PDU set discarding.

Proposal 2    When the PDCP entity discards the PDUs belonging to a PDU Set, this should not be indicated to the receiving PDCP entity.
Proposal 3    RAN2 is suggested to down select from these two directions for PDU set-based discard in case of congestion:

· UE immediately discards based on congestion detection;

· Rely on UE to discard with two discarding timers.
Proposal 4    RAN2 is suggested to consider UE detection of congestion if proactive discarding is introduced.

Proposal 5    Proactive discarding applies to subsequent packets until congestion is alleviated if it is introduced.

Proposal 6    The target PDU set importance (i.e. PSI) for discarding will be indicated from the NW.

Proposal 7   RAN2 is suggested to discuss how UE deal with packets which are not marked with PDU set(s) in case of congestion.
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