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[bookmark: Proposal_Pattern_Length]Introduction
RAN2 has agreed that the low importance PDU sets should be discarded in case of congestion. Two main solutions have been identified in RAN2#123, as summarized in [1]:
· Option A: Timer-based PDU set discarding.
· Option B: Threshold-based PDU set discarding.
This document will give our analysis and opinions on these two options.
[bookmark: _Toc462957202][bookmark: _Toc463066102][bookmark: _Toc462960524][bookmark: _Toc462880706]Discussion
PDU Set importance identification at the UE
RAN2 has agreed that the “low importance” PDU set should be discarded in case of congestion, but it is unclear how to define the “low importance”. SA4 agreed to include a 4 bit long PSI field in the RTP extension header [2] which means there are 16 levels of PSI available, the smaller PSI the higher importance.
PDU Set Importance [PSI] (4 bits): The PDU Set Importance field indicates the importance of this PDU Set compared to other PDU Sets within the same QoS flow. Lower values shall indicate a higher importance PDU Set with the highest importance PDU Set indicated by 0 and the lowest importance PDU Set indicated by 15.
Although SA4 defined a new RTP extension header for XR traffic, it does not mean all XR applications will apply this new RTP extension header. Moreover, some security protocols (e.g., QUIC, IPsec) may be used by upper layers. In these cases, the UE modem is not able to identify the PSI value, but the “low importance” PDU set discarding is still needed for the congestion alleviation. On the other hand, there are some other ways for the UE to classify the PDU sets, for example it is common that larger data bursts carry more information and should be treated as more important than smaller data bursts. Hence, there are other ways for the UE to identify the importance of the PDU set and the feature of PDU set discarding for congestion alleviation does not have to be tied to the UE’s capability of PSI identification.
Observation 1: The UE may not always be able to rely on PSI value of the PDU set to determine UL PDU sets that should be handled differently (e.g., direct discard or apply a different discard timer) in case of  congestion.
Observation 2: The PDU set discarding mechanism for congestion alleviation should also be applicable in cases where the UE is not able to identify exact PSI value of the PDU set (e.g. due to stream encryption).
[bookmark: _Hlk47445522]Timer-based vs. threshold-based mechanism
When it comes to how the PSI-based mechanism should work in detail, there were two main families of solutions discussed in RAN2#123 [1]:
· Option A: timer-based PDU set discarding, UE classifies the PDU set into two groups (i.e., higher and lower importance), NW adjusts the PDCP discard timer value for the lower importance PDU sets according to the congestion status.
· Option B: threshold-based PDU set discarding, NW indicates a PSI threshold according to the congestion status and UE discards all PDU sets which have PSIs above the PSI threshold
[image: ]
Figure 1. Illustration of Two families of PDU set discarding solutions
We think there is a very significant advantage of option A over option B in the following aspects:
1) Usability: for any XR application which adopts an encapsulation method other than the RTP extension header specified in TS 26.522 [2], option B cannot work. Even if the RTP extension header is adopted, as long as any security protocol used (e.g., QUIC, IPSec), option B cannot work either.
2) Flexibility: in option B, when the mechanism is enabled, the UE discards all of its low importance packets which may lead to a very significant service quality deterioration which in fact may be equal to releasing the service completely. We must note that, SA4 has mentioned that any packet loss is harmful to Application the LS [3]. Also, according to TS 26.522 [2], the packets with certain PSI levels (e.g. 0~13) are necessary for the processing of other PDU Sets, so discarding them immediately as in Option B may directly lead to error propagation without any leeway. With option A, the network still has a possibility to deliver at least part of low-importance PDU sets and hence there is a much higher chance the service is still usable. Furthermore, if the timer value is set to 0, option A can achieve exactly the same effect as option B. This also offers the gNB a much higher implementation flexibility about when this mechanism should be activated.
3) Simplicity: it is unlikely that a certain application will differentiate packets into all of the 16 groups. In option B, the gNB would have to be aware of the of the data volume distribution among the PSIs for each application to be able to decide which PSIs to discard at a certain time, otherwise, gNB may indicate a PSI range that the application does not use at all as Figure 1 shows. But it would be very complex for UE to report and gNB to manage the information of the data volume distribution among PSIs in option B. On the other hand, PDU set discarding in option A is based on an existing PDCP discard timer and hence the specifications and implementation impact is minimized.
4) Feasibility: gNB which is not aware of application cannot determine whether a certain PSI is important or not for UE. Application fills in the PSI field from the encoding and decoding perspective. For example, if a PDU set contains 100% information, the PSI will be filled as 0, if a PDU set contains 90% information, the PSI will be filled as 1, and so on. For different applications, if the same protocol is used (e.g., H.264, HEVC), they will follow the same principle to fill in the PSI field. However, different applications may have different understanding of high/low importance. PSI 5 may be very important for remote surgery video, while not so important for AR gaming.
One thing that was in turn mentioned in favour of option B was its simplicity. However, it should be noted that option B requires new discard mechanism to be implemented in PDCP while option A allows to reuse the existing one, based on discard timer. Other than that. the impact on specifications is rather similar, i.e. new RRC signalling and new dynamic signalling for activating the discard.
Observation 3: The threshold-based approach presents numerous challenges while it may easily lead to the service being non-usable by the user.
Observation 4: The timer-based approach offers additional flexibility for congestion management compared to threshold-based approach while having comparable specifications impact.
Observation 5: The effect of threshold based approach may be easily achievable with timer-based approach when discard timer value is set to 0 for lower importance PDU sets.
One argument that was brought up against the timer-based solution was its alleged impact on the DSR, e.g. that the shorter timer will lead to unnecessary triggering of DSR by data which is actually lower priority, or that the gNB will have a wrong understanding of how much high priority data there really is in the UE’s buffer. However, it should be noted that with the TP proposed in Annex A and the current description of the DSR mechanism as per the running PDCP CR in [5], such issue does not exist. DSR is currently described as follows in [5]:
	[For the purpose of MAC delay status reporting, the transmitting PDCP entity shall consider the following as delay-critical PDCP data volume]:
-	the PDCP SDUs for which the remaining discardTimer values are less than a [threshold].
Editor's Notes: it is a placeholder for new mechanism. Depending on further progress, the exact procedure and location of this text may need to be changed.


In the proposed TP in Annex A, the PDCP transmit operation is modified as follows:
	5.2.1	Transmit operation
At reception of a PDCP SDU from upper layers, the transmitting PDCP entity shall:
-	If the transmitting PDCP entity is configured with psi-BasedDiscard, the PDCP SDU belongs to a lower importance PDU set and the discardTimerXR is activated:
-	start the discardTimerXR associated with this PDCP SDU (if configured).
-	else:
-	start the discardTimer associated with this PDCP SDU (if configured).
(…)


We can then see that discardTimer which is used when calculating data size for DSR purpose is not started at all for lower-importance PDU sets when the discarding mechanism is activated, because a separate timer (i.e. discardTimerXR, which does not trigger DSR) is used for lower-importance PDU sets in such situations. Therefore, such data will neither lead to triggering of the DSR nor will it be considered in the urgent data volume calculation. 
Observation 6: With the proposed timer-based mechanism, there is no issue with improper DSR operation as the low-priority PDU sets will never trigger DSR and will not be considered in the urgent data volume calculation in case of congestion.
Considering above, we propose RAN2 to work on a PDU set discarding method based on Option A. 
Proposal 1: In case of congestion, the network may indicate the UE to apply an alternative PDCP discard timer for lower importance PDU sets.
In order to minimize the signalling overhead during the congestion situation, such timer value should be pre-configured at the UE using RRC signalling. Then during the congestion situation further RRC Reconfiguration can be avoided by using more dynamic signalling, as discussed in more details below. Another question is whether it should be possible to pre-configure multiple such timers or only one. In case multiple additional PDCP discard timer values are configured, the gNB would indicate which one should be activated based on the current congestion level. If only a single additional PDCP discard timer value would be configured, the gNB would need to simply activate this timer value when congestion happens. The former alternative is slightly more complex, but offers more flexibility and can be applicable to different congestion levels. The latter alternative is simpler, but the gNB may need to reconfigure the UE with other timer value if the current one does not match the current congestion level. Since the importance-based discarding is one of the potential mechanisms the network may use to alleviate the congestion, it seems a simpler alternative will be sufficient. Hence, we have a preference for a single timer value to be configured. 
Proposal 2: The gNB may configure an alternative PDCP discard timer value for lower importance PDU sets using dedicated RRC signalling. 
As mentioned above, even though the timer value may be pre-configured via RRC, its should take place with a signalling more dynamic than RRC. Otherwise, it may be impossible for the gNB to timely adjust the setting of the discard timer in line with the dynamically changing congestion situation. This leaves us with two possibilities, i.e. using PDCP Control PDU or using a MAC CE. We are open for discussion on these two alternatives, but we believe using MAC CE is advantageous. Firstly, it is more dynamic and allows to react faster to changing congestion situation. Secondly, in case of split gNB architecture, the congestion is detected at the gNB-DU and using a MAC CE can save additional impact, signalling overhead and delay on F1 interface. 
Proposal 3: The network may send a dedicated MAC CE to the UE to activate the alternative PDCP discard timer value for lower importance PDU sets. 
Another open issue is related to the FFS captured during RAN2#122 [3], i.e. if the network indication is one-shot or also applicable to the subsequent packets. We think the network indication cannot be one-shot as it would require the network to keep on sending dedicated signalling (to convey the indication) when the network is already congested. 
Proposal 4: Once the network enables PDU set importance based discarding, it is effective until the UE is configured to stop this mechanism.
Conclusion
In this contribution, we have discussed the PDU set discarding for XR traffic and made the following observations and proposals:
PDU Set importance identification at the UE
Observation 1: The UE may not always be able to rely on PSI value of the PDU set to determine UL PDU sets that should be handled differently (e.g., direct discard or apply a different discard timer) in case of  congestion.
Observation 2: The PDU set discarding mechanism for congestion alleviation should also be applicable in cases where the UE is not able to identify exact PSI value of the PDU set (e.g. due to stream encryption).
Timer-based vs. threshold-based mechanism
Observation 3: The threshold-based approach presents numerous challenges while it may easily lead to the service being non-usable by the user.
Observation 4: The timer-based approach offers additional flexibility for congestion management compared to threshold-based approach while having comparable specifications impact.
Observation 5: The effect of threshold based approach may be easily achievable with timer-based approach when discard timer value is set to 0 for lower importance PDU sets.
Observation 6: With the proposed timer-based mechanism, there is no issue with improper DSR operation as the low-priority PDU sets will never trigger DSR and will not be considered in the urgent data volume calculation in case of congestion.
Proposal 1: In case of congestion, the network may indicate the UE to apply an alternative PDCP discard timer for lower importance PDU sets.
Proposal 2: The gNB may configure one alternative PDCP discard timer values for lower importance PDU sets using dedicated RRC signalling.
Proposal 3: The network may send a dedicated MAC CE to the UE to activate the alternative PDCP discard timer value for lower importance PDU sets.
Proposal 4: Once the network enables PDU set importance based discarding, it is effective until the UE is configured to stop this mechanism.
The TPs capturing the mechanism following the above proposals is provided in the Annex for example.
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Annex A: TP for PDU set discarding in case of congestion
TS 38.323 V17.3.0
*************************************Changes Start***************************************
5.2.1a	Identification of PDU set importance
If the transmitting PDCP entity is configured with psi-BasedDiscard and the discardTimerXR is activated, at reception of a PDCP SDU from upper layers, the transmitting PDCP entity shall identify whether the PDU set is high importance PDU set or lower importance PDU set.
[NOTE:	How the PDU set importance is determined is up to UE implementation and UE may use information from the upper layers, e.g. PSI field value in the RTP header and etc.]
[bookmark: _Toc12616335][bookmark: _Toc37126947][bookmark: _Toc46492060][bookmark: _Toc46492168][bookmark: _Toc124547254]5.2.1	Transmit operation
At reception of a PDCP SDU from upper layers, the transmitting PDCP entity shall:
-	If the transmitting PDCP entity is configured with psi-BasedDiscard, the PDCP SDU belongs to a lower importance PDU set and the discardTimerXR is activated:
-	start the discardTimerXR associated with this PDCP SDU (if configured).
-	else:
-	start the discardTimer associated with this PDCP SDU (if configured).
For a PDCP SDU received from upper layers, the transmitting PDCP entity shall:
-	associate the COUNT value corresponding to TX_NEXT to this PDCP SDU;
NOTE 1:	Associating more than half of the PDCP SN space of contiguous PDCP SDUs with PDCP SNs, when e.g., the PDCP SDUs are discarded or transmitted without acknowledgement, may cause HFN desynchronization problem. How to prevent HFN desynchronization problem is left up to UE implementation.
-	perform header compression of the PDCP SDU using ROHC as specified in the clause 5.7.4 and/or using EHC as specified in the clause 5.12.4;
-	perform uplink data compression of the PDCP SDU as specified in clause 5.14.4;
-	perform integrity protection, and ciphering using the TX_NEXT as specified in the clause 5.9 and 5.8, respectively;
-	set the PDCP SN of the PDCP Data PDU to TX_NEXT modulo 2[pdcp-SN-SizeUL];
-	increment TX_NEXT by one;
-	submit the resulting PDCP Data PDU to lower layer as specified below.
When submitting a PDCP PDU to lower layer, the transmitting PDCP entity shall:
-	if the transmitting PDCP entity is associated with one RLC entity:
-	submit the PDCP PDU to the associated RLC entity;
-	else, if the transmitting PDCP entity is associated with at least two RLC entities:
-	if the PDCP duplication is activated for the RB:
-	if the PDCP PDU is a PDCP Data PDU:
-	duplicate the PDCP Data PDU and submit the PDCP Data PDU to the associated RLC entities activated for PDCP duplication;
-	else:
-	submit the PDCP Control PDU to the primary RLC entity;
-	else (i.e. the PDCP duplication is deactivated for the RB or the RB is a DAPS bearer):
-	if the split secondary RLC entity is configured; and
-	if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the split secondary RLC entity is equal to or larger than ul-DataSplitThreshold:
-	submit the PDCP PDU to either the primary RLC entity or the split secondary RLC entity;
-	else, if the transmitting PDCP entity is associated with the DAPS bearer:
-	if the uplink data switching has not been requested:
-	submit the PDCP PDU to the RLC entity associated with the source cell;
-	else:
-	if the PDCP PDU is a PDCP Data PDU:
-	submit the PDCP Data PDU to the RLC entity associated with the target cell;
-	else:
-	if the PDCP Control PDU is associated with source cell:
-	submit the PDCP Control PDU to the RLC entity associated with the source cell;
-	else:
-	submit the PDCP Control PDU to the RLC entity associated with the target cell;
-	else:
-	submit the PDCP PDU to the primary RLC entity.
NOTE 2:	If the transmitting PDCP entity is associated with two RLC entities, the UE should minimize the amount of PDCP PDUs submitted to lower layers before receiving request from lower layers and minimize the PDCP SN gap between PDCP PDUs submitted to two associated RLC entities to minimize PDCP reordering delay in the receiving PDCP entity.
*************************************Changes end****************************************

TS 38.321 V17.5.0
*************************************Changes start***************************************
5.18.x	Activation/Deactivation of discard timer for low importance PDU sets
If one or more DRBs are configured with psi-BasedDiscard, the network may activate and deactivate the discard timer discardTimerXR for low importance PDU set for the configured DRB(s).
The discard timer discardTimerXR of low importance PDU set for the configured DRB(s) is activated or deactivated by receiving the Low Importance PDU Set Discard Timer Activation/Deactivation MAC CE described in clause 6.1.3.X.
Upon reception of Low Importance PDU Set Discard Timer Activation/Deactivation MAC CE, the MAC entity shall:
1>	if the Low Importance PDU Set Discard Timer Activation/Deactivation MAC CE indicates an activation of the discardTimerXR for a DRB:
2>	indicate the activation of discardTimerXR for the DRB to upper layers.
 1>	if the Low Importance PDU Set Discard Timer Activation/Deactivation MAC CE indicates a deactivation of the discardTimerXR for a DRB:
2>	indicate the deactivation of discardTimerXR for the DRB to upper layers.
6.1.3.x	Low Importance PDU Set Discard Timer Activation/Deactivation MAC CE
The Low Importance PDU Set Discard Timer Activation/Deactivation MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-X. It has a fixed size of 8 bits with following fields: 
-	A/Di: This field indicates whether to activate or deactivate discardTimerXR as specified in TS 38.331 [5] for the indicated DRB i where i is the ascending order of the DRB ID among the configured radio bearers. The length of the A/Di field is 1 bit. The A/Di field is set to 1 to indicate activation, otherwise it indicates deactivation.
[image: ]
Figure 6.1.3.x-1: Low Important PDU Set Discard Timer Activation/Deactivation MAC CE
*************************************Changes start***************************************

	

TS 38.331 V17.5.0
**********************************************Changes Start******************************************************
[bookmark: _Toc60777158][bookmark: _Toc115428949][bookmark: _Hlk54206873]6.3.2	Radio resource control information elements
……
[bookmark: _Toc139045664][bookmark: _Toc60777300]–	PDCP-Config
The IE PDCP-Config is used to set the configurable PDCP parameters for signalling, MBS multicast and data radio bearers.
PDCP-Config information element
-- ASN1START
-- TAG-PDCP-CONFIG-START

PDCP-Config ::=         SEQUENCE {
    drb                     SEQUENCE {
        discardTimer            ENUMERATED {ms10, ms20, ms30, ms40, ms50, ms60, ms75, ms100, ms150, ms200,
                                            ms250, ms300, ms500, ms750, ms1500, infinity}       OPTIONAL, -- Cond Setup
        pdcp-SN-SizeUL          ENUMERATED {len12bits, len18bits}                               OPTIONAL, -- Cond Setup1
        pdcp-SN-SizeDL          ENUMERATED {len12bits, len18bits}                               OPTIONAL, -- Cond Setup2
        headerCompression       CHOICE {
            notUsed                 NULL,
            rohc                    SEQUENCE {
                maxCID                  INTEGER (1..16383)                                      DEFAULT 15,
                profiles                SEQUENCE {
                    profile0x0001           BOOLEAN,
                    profile0x0002           BOOLEAN,
                    profile0x0003           BOOLEAN,
                    profile0x0004           BOOLEAN,
                    profile0x0006           BOOLEAN,
                    profile0x0101           BOOLEAN,
                    profile0x0102           BOOLEAN,
                    profile0x0103           BOOLEAN,
                    profile0x0104           BOOLEAN
                },
                drb-ContinueROHC            ENUMERATED { true }                                 OPTIONAL    -- Need N
            },
            uplinkOnlyROHC          SEQUENCE {
                maxCID                  INTEGER (1..16383)                                      DEFAULT 15,
                profiles                SEQUENCE {
                    profile0x0006           BOOLEAN
                },
                drb-ContinueROHC            ENUMERATED { true }                                 OPTIONAL    -- Need N
            },
            ...
        },
        integrityProtection     ENUMERATED { enabled }                                          OPTIONAL,   -- Cond ConnectedTo5GC1
        statusReportRequired    ENUMERATED { true }                                             OPTIONAL,   -- Cond Rlc-AM-UM
        outOfOrderDelivery      ENUMERATED { true }                                             OPTIONAL    -- Need R
    }                                                                                           OPTIONAL,   -- Cond DRB
    moreThanOneRLC          SEQUENCE {
        primaryPath             SEQUENCE {
            cellGroup               CellGroupId                                                 OPTIONAL,   -- Need R
            logicalChannel          LogicalChannelIdentity                                      OPTIONAL    -- Need R
        },
        ul-DataSplitThreshold   UL-DataSplitThreshold                                           OPTIONAL,   -- Cond SplitBearer
        pdcp-Duplication            BOOLEAN                                                     OPTIONAL    -- Need R
    }                                                                                           OPTIONAL,   -- Cond MoreThanOneRLC

    t-Reordering                ENUMERATED {
                                    ms0, ms1, ms2, ms4, ms5, ms8, ms10, ms15, ms20, ms30, ms40,
                                    ms50, ms60, ms80, ms100, ms120, ms140, ms160, ms180, ms200, ms220,
                                    ms240, ms260, ms280, ms300, ms500, ms750, ms1000, ms1250,
                                    ms1500, ms1750, ms2000, ms2250, ms2500, ms2750,
                                    ms3000, spare28, spare27, spare26, spare25, spare24,
                                    spare23, spare22, spare21, spare20,
                                    spare19, spare18, spare17, spare16, spare15, spare14,
                                    spare13, spare12, spare11, spare10, spare09,
                                    spare08, spare07, spare06, spare05, spare04, spare03,
                                    spare02, spare01 }                                          OPTIONAL, -- Need S
    ...,
    [[
    cipheringDisabled       ENUMERATED {true}                                                   OPTIONAL    -- Cond ConnectedTo5GC
    ]],
    [[
    discardTimerExt-r16     SetupRelease { DiscardTimerExt-r16 }                                OPTIONAL,    -- Cond DRB2
    moreThanTwoRLC-DRB-r16  SEQUENCE {
        splitSecondaryPath-r16  LogicalChannelIdentity                                          OPTIONAL,   -- Cond SplitBearer2
        duplicationState-r16    SEQUENCE (SIZE (3)) OF BOOLEAN                                  OPTIONAL    -- Need S
    }                                                                                           OPTIONAL,   -- Cond MoreThanTwoRLC-DRB
    ethernetHeaderCompression-r16  SetupRelease { EthernetHeaderCompression-r16 }               OPTIONAL    -- Need M
    ]],
    [[
    survivalTimeStateSupport-r17   ENUMERATED {true}                                            OPTIONAL,   -- Cond Drb-Duplication
    uplinkDataCompression-r17      SetupRelease { UplinkDataCompression-r17 }                   OPTIONAL,   -- Cond Rlc-AM
    discardTimerExt2-r17           SetupRelease { DiscardTimerExt2-r17 }                        OPTIONAL,   -- Need M
    initialRX-DELIV-r17            BIT STRING (SIZE (32))                                       OPTIONAL    -- Cond MRB-Initialization
    ]],
    [[
discardTimerXR-r18             ENUMERATED {ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms40, ms50, ms60,
                                              ms75, ms100, ms150, ms200, ms300, ms500 }             OPTIONAL,   -- Cond XR
]] 
}

EthernetHeaderCompression-r16 ::=  SEQUENCE {
    ehc-Common-r16                     SEQUENCE {
        ehc-CID-Length-r16                 ENUMERATED { bits7, bits15 },
         ...
    },
    ehc-Downlink-r16               SEQUENCE {
        drb-ContinueEHC-DL-r16         ENUMERATED { true }                                      OPTIONAL,   -- Need N
        ...
    }                                                                                           OPTIONAL,   -- Need M
    ehc-Uplink-r16                 SEQUENCE {
        maxCID-EHC-UL-r16              INTEGER (1..32767),
        drb-ContinueEHC-UL-r16         ENUMERATED { true }                                      OPTIONAL,   -- Need N
        ...
    }                                                                                           OPTIONAL    -- Need M
}

UL-DataSplitThreshold ::= ENUMERATED {
                                            b0, b100, b200, b400, b800, b1600, b3200, b6400, b12800, b25600, b51200, b102400, b204800,
                                            b409600, b819200, b1228800, b1638400, b2457600, b3276800, b4096000, b4915200, b5734400,
                                            b6553600, infinity, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1}

DiscardTimerExt-r16 ::= ENUMERATED {ms0dot5, ms1, ms2, ms4, ms6, ms8, spare2, spare1}

[bookmark: _Hlk94000260]DiscardTimerExt2-r17 ::= ENUMERATED {ms2000, spare3, spare2, spare1}

UplinkDataCompression-r17 ::= CHOICE {
    newSetup                      SEQUENCE {
        bufferSize-r17                ENUMERATED {kbyte2, kbyte4, kbyte8, spare1},
        dictionary-r17                ENUMERATED {sip-SDP, operator}                            OPTIONAL    -- Need N
    },
    drb-ContinueUDC           NULL
}
-- TAG-PDCP-CONFIG-STOP
-- ASN1STOP

	PDCP-Config field descriptions

	cipheringDisabled
If included, ciphering is disabled for this DRB regardless of which ciphering algorithm is configured for the SRB/DRBs. The field may only be included if the UE is connected to 5GC. Otherwise the field is absent. The network configures all DRBs with the same PDU-session ID with same value for this field. The value for this field cannot be changed after the DRB is set up.

	discardTimer
Value in ms of discardTimer specified in TS 38.323 [5]. Value ms10 corresponds to 10 ms, value ms20 corresponds to 20 ms and so on. The value for this field cannot be changed in case of reconfiguration with sync, if the bearer is configured as DAPS bearer.

	discardTimerExt
Value in ms of discardTimer specified in TS 38.323 [5]. Value ms0dot5 corresponds to 0.5 ms, value ms1 corresponds to 1ms and so on. If this field is present, the field discardTimer is ignored and discardTimerExt is used instead.

	discardTimerExt2
Value in ms of discardTimerExt specified in TS 38.323 [5]. Value ms2000 corresponds to 2000 ms. If this field is present, the field discardTimer and discardTimerExt are ignored and discardTimerExt2 is used instead.

	discardTimerXR
Value in ms of discardTimerXR specified in TS 38.323 [5]. Value 0 corresponds to 0 ms, value 20 corresponds to 20 ms and so on.

	drb-ContinueROHC
Indicates whether the PDCP entity continues or resets the ROHC header compression protocol during PDCP re-establishment, as specified in TS 38.323 [5]. This field is configured only in case of resuming an RRC connection or reconfiguration with sync, where the PDCP termination point is not changed and the fullConfig is not indicated. The network does not include the field if the bearer is configured as DAPS bearer. This field can be configured for both DRB and multicast MRB.

	duplicationState
This field indicates the uplink PDCP duplication state for the associated RLC entities at the time of receiving this IE. If set to true, the PDCP duplication state is activated for the associated RLC entity. The index for the indication is determined by ascending order of logical channel ID of all RLC entities other than the primary RLC entity indicated by primaryPath in the order of MCG and SCG, as in clause 6.1.3.32 of TS 38.321 [3]. If the number of associated RLC entities other than the primary RLC entity is two, UE ignores the value in the largest index of this field. If the field is absent, the PDCP duplication states are deactivated for all associated RLC entities. 

	ethernetHeaderCompression
This fields configures Ethernet Header Compression. This field can only be configured for a bi-directional DRB or a bi-directional multicast MRB. The network reconfigures ethernetHeaderCompression only upon reconfiguration involving PDCP re-establishment and with neither drb-ContinueEHC-DL nor drb-ContinueEHC-UL configured. Network only configures this field when uplinkDataCompression is not configured.

	headerCompression
If rohc is configured, the UE shall apply the configured ROHC profile(s) in both uplink and downlink. If uplinkOnlyROHC is configured, the UE shall apply the configured ROHC profile(s) in uplink (there is no header compression in downlink). ROHC can be configured for any bearer type. ROHC and EHC can be both configured simultaneously for a DRB or a multicast MRB. The network reconfigures headerCompression only upon reconfiguration involving PDCP re-establishment or involving PDCP entity reconfiguration to configure DAPS bearer(s), and without any drb-ContinueROHC. Network configures headerCompression to notUsed when outOfOrderDelivery is configured. Network only configures this field when uplinkDataCompression is not configured.

	initialRX-DELIV
Indicates the initial value of RX_DELIV during PDCP window initialization for multicast MRB as specified in TS 38.323 [5].

	integrityProtection
Indicates whether or not integrity protection is configured for this radio bearer. The network configures all DRBs with the same PDU-session ID with same value for this field. The value for this field cannot be changed after the DRB is set up.

	maxCID
Indicates the value of the MAX_CID parameter as specified in TS 38.323 [5].
The total value of MAX_CIDs across all bearers for the UE should be less than or equal to the value of maxNumberROHC-ContextSessions parameter as indicated by the UE.

	moreThanOneRLC
This field configures UL data transmission when more than one RLC entity is associated with the PDCP entity. This field is not present if the bearer is configured as DAPS bearer.

	moreThanTwoRLC-DRB
This field configures UL data transmission when more than two RLC entities are associated with the PDCP entity for DRBs.

	outOfOrderDelivery
Indicates whether or not outOfOrderDelivery specified in TS 38.323 [5] is configured. This field should be either always present or always absent, after the radio bearer is established.

	pdcp-Duplication
Indicates whether or not uplink duplication status at the time of receiving this IE is configured and activated as specified in TS 38.323 [5]. The presence of this field indicates that duplication is configured. PDCP duplication is not configured for CA packet duplication of LTE RLC bearer. The value of this field, when the field is present, indicates the state of the duplication at the time of receiving this IE. If set to true, duplication is activated. The value of this field is always true, when configured for a SRB. For PDCP entity with more than two associated RLC entities for UL transmission, this field is always present. If the field moreThanTwoRLC-DRB is present, the value of this field is ignored and the state of the duplication is indicated by duplicationState. For PDCP entity with more than two associated RLC entities, only NR RLC bearer is supported.

	pdcp-SN-SizeDL
PDCP sequence number size for downlink, 12 or 18 bits, as specified in TS 38.323 [5]. For SRBs only the value len12bits is applicable. The value for this field cannot be changed in case of reconfiguration with sync, if the bearer is configured as DAPS bearer.

	pdcp-SN-SizeUL
PDCP sequence number size for uplink, 12 or 18 bits, as specified in TS 38.323 [5]. For SRBs only the value len12bits is applicable. The value for this field cannot be changed in case of reconfiguration with sync, if the bearer is configured as DAPS bearer.

	primaryPath
Indicates the cell group ID and LCID of the primary RLC entity as specified in TS 38.323 [5], clause 5.2.1 for UL data transmission when more than one RLC entity is associated with the PDCP entity. In this version of the specification, only cell group ID corresponding to MCG is supported for SRBs, except for the split SRB2 of the IAB-MT, and, when the SCG is deactivated, for DRBs. The NW indicates cellGroup for split bearers using logical channels in different cell groups. The NW always indicates logicalChannel if CA based PDCP duplication is configured in the cell group indicated by cellGroup of this field.

	splitSecondaryPath
Indicates the LCID of the split secondary RLC entity as specified in TS 38.323 [5] for fallback to split bearer operation when UL data transmission with more than two RLC entities is associated with the PDCP entity. This RLC entity belongs to a cell group that is different from the cell group indicated by cellGroup in the field primaryPath.

	statusReportRequired
For AM DRBs, AM MRBs and DAPS UM DRBs, indicates whether the DRB or the multicast MRB is configured to send a PDCP status report in the uplink, as specified in TS 38.323 [5]. For DAPS AM DRBs, it also indicates whether the DRB is configured to send a second PDCP status report in the uplink, as specified in TS 38.323 [5].

	survivalTimeStateSupport
Indicates whether the DRB associated with this PDCP entity has survival time state support. If this field is configured to be true, all associated RLC entities are activated for PDCP duplication upon reception of a retransmission grant addressed to CS-RNTI, as specified in TS 38.321 [3].

	t-Reordering
Value in ms of t-Reordering specified in TS 38.323 [5]. Value ms0 corresponds to 0 ms, value ms20 corresponds to 20 ms, value ms40 corresponds to 40 ms, and so on.  When the field is absent the UE applies the value infinity. The value for this field cannot be changed in case of reconfiguration with sync, if the bearer is configured as DAPS bearer.

	ul-DataSplitThreshold
Parameter specified in TS 38.323 [5]. Value b0 corresponds to 0 bytes, value b100 corresponds to 100 bytes, value b200 corresponds to 200 bytes, and so on. The network sets this field to infinity for UEs not supporting splitDRB-withUL-Both-MCG-SCG and when the SCG is deactivated. If the field is absent when the split bearer is configured for the radio bearer first time, then the default value infinity is applied.

	uplinkDataCompression
Indicates the UDC configuration that the UE shall apply. Network does not configure uplinkDataCompression for a DRB, if headerCompression or ethernetHeaderCompression is already configured or outOfOrderDelivery or DAPS is configured for the DRB. The maximum number of DRBs where uplinkDataCompression can be applied is two. The network reconfigures uplinkDataCompression only upon reconfiguration involving PDCP re-establishment. If the field is set to drb-ContinueUDC, the PDCP entity continues the uplink data compression protocol during PDCP re-establishment, as specified in TS 38.323 [5]. The field is set to drb-ContinueUDC only in case of resuming an RRC connection or reconfiguration with sync, where the PDCP termination point is not changed and the fullConfig is not indicated.



	EthernetHeaderCompression field descriptions

	drb-ContinueEHC-DL
Indicates whether the PDCP entity continues or resets the downlink EHC header compression protocol during PDCP re-establishment, as specified in TS 38.323 [5]. The field is configured only in case of resuming an RRC connection or reconfiguration with sync, where the PDCP termination point is not changed and the fullConfig is not indicated.

	drb-ContinueEHC-UL
Indicates whether the PDCP entity continues or resets the uplink EHC header compression protocol during PDCP re-establishment, as specified in TS 38.323 [5]. The field is configured only in case of resuming an RRC connection or reconfiguration with sync, where the PDCP termination point is not changed and the fullConfig is not indicated.

	ehc-CID-Length
Indicates the length of the CID field for EHC packet. The value bits7 indicates the length is 7 bits, and the value bits15 indicates the length is 15 bits. Once the field ethernetHeaderCompression-r16 is configured for a DRB or a multicast MRB, the value of the field ehc-CID-Length for this DRB or multicast MRB is not reconfigured to a different value.

	ehc-Common
Indicates the configurations that apply for both downlink and uplink.

	ehc-Downlink
Indicates the configurations that apply for only downlink. If the field is configured, then Ethernet header compression is configured for downlink. Otherwise, it is not configured for downlink.

	ehc-Uplink
Indicates the configurations that apply for only uplink. If the field is configured, then Ethernet header compression is configured for uplnik. Otherwise, it is not configured for uplink.

	maxCID-EHC-UL
Indicates the value of the MAX_CID_EHC_UL parameter as specified in TS 38.323 [5]. The total value of MAX_CID_EHC_UL across all bearers for the UE should be less than or equal to the value of maxNumberEHC-Contexts parameter as indicated by the UE.



	UplinkDataCompression field descriptions

	bufferSize
This field indicates the buffer size applied for UDC as specified in TS 38.323 [5]. Value kbyte2 means 2048 bytes, kbyte4 means 4096 bytes and so on.

	dictionary
This field indicates which pre-defined dictionary is used for UDC as specified in TS 38.323 [5]. The value sip-SDP means that UE shall prefill the buffer with standard dictionary for SIP and SDP defined in TS 38.323 [5], and the value operator means that UE shall prefill the buffer with operator-defined dictionary.



	Conditional presence
	Explanation

	DRB
	This field is mandatory present when the corresponding DRB/multicast MRB is being set up, absent for SRBs. Otherwise this field is optionally present, need M.

	DRB2
	This field is optionally present in case of DRB, need M. Otherwise, it is absent for SRBs and MRBs.

	Drb-Duplication
	For SRBs, this field is absent. For DRBs, this field is absent if duplication is not configured. Otherwise, this field is optional, need R.

	XR
	For SRBs, this field is absent. For DRBs, this field is optionally present, need R.

	MoreThanOneRLC
	This field is mandatory present upon RRC reconfiguration with setup of a PDCP entity for a radio bearer with more than one associated logical channel and upon RRC reconfiguration with the association of additional logical channels to the PDCP entity.
The field is also mandatory present in case the field moreThanTwoRLC-DRB is included in PDCP-Config.
Upon RRC reconfiguration when a PDCP entity is associated with multiple logical channels, this field is optionally present need M. Otherwise, this field is absent. Need R.

	MoreThanTwoRLC-DRB
	For SRBs, this field is absent.
For DRBs, this field is mandatory present upon RRC reconfiguration with setup of a PDCP entity for a radio bearer with more than two associated logical channels and upon RRC reconfiguration with the association of one or more additional logical channel(s) to the PDCP entity so that the PDCP entity has more than two associated logical channels.
Upon RRC reconfiguration when a PDCP entity is associated with more than two logical channels, this field is optionally present, Need M. Otherwise, the field is absent, Need R.

	Rlc-AM
	For RLC AM, the field is optionally present, need M. Otherwise, the field is absent.

	Rlc-AM-UM
	In case of DRB, for RLC UM (if the UE supports DAPS handover) or RLC AM, the field is optionally present, need R. In case of multicast MRB, if multicast MRB is associated with at least one RLC AM entity, the field is optionally present, need R. Otherwise, the field is absent.

	Setup
	The field is mandatory present in case of SRB or DRB setup. Otherwise the field is optionally present, need M.

	SplitBearer
	The field is absent for SRBs. Otherwise, the field is optional present, need M, in case of radio bearer with more than one associated RLC mapped to different cell groups.

	SplitBearer2
	The field is mandatory present, in case of a split bearer. Otherwise the field is absent.

	ConnectedTo5GC
	The field is optionally present, need R, if the UE is connected to 5GC. Otherwise the field is absent.

	ConnectedTo5GC1
	The field is optionally present, need R, if the UE is connected to NR/5GC or if the UE supports user plane integrity protection when connected to E-UTRA/EPC (as specified in TS 33.401 [30]). Otherwise the field is absent.

	Setup1
	This field is mandatory present in case of SRB and DRB setup for RLC-AM and RLC-UM. Otherwise, this field is absent, Need M.

	Setup2
	This field is mandatory present in case for radio bearer setup for RLC-AM and RLC-UM. Otherwise, this field is absent, Need M.

	MRB-Initialization
	This field is mandatory present in case of multicast MRB setup. In case of PDCP re-establishment for multicast MRB, this field is optionally present, Need N. Otherwise, this field is absent, Need N.


……
****************************************************Changes End*******************************************************
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Introduction


 


RAN2 has agreed that the low importance PDU sets should be discarded in case of congestion. Two main solutions 


have been identified in RAN2#123, as summarized in [


1


]:


 


·


 


Option A: Timer


-


based PDU set discarding.


 


·


 


Option B: Threshold


-


based PDU set discarding.


 


T


his document will give our analysis and opinions on these two options.


 


2


 


Discussion


 


2.1


 


PDU Set importance identification at the UE


 


R


AN2 has agreed that the “low importance” PDU set should be discarded in case of congestion, but it is unclear how to 


define the “


low importance”.


 


S


A4 agreed to include a 4 bit long PSI field in the RTP extension header [


2


] which means 


there are 16 levels of PSI available, the smaller PSI the higher importance.


 


PDU Set Importance [PSI] (4 bits): The PDU Set Importance field indicates the importance of this PDU Set compared 


to other PDU Sets within the same QoS flow. Lower values shall indicate a higher importance PDU Set with the highest 


importance PDU Set indica


ted by 0 and the lowest importance PDU Set indicated by 15.


 


A


lthough SA4 defined a new RTP extension header for XR traffic, it does not mean all XR applications will apply this 


new RTP extension header. Moreover, some security protocols (e.g., QUIC, IPsec)


 


may be used by upper layers. In these 


cases, the UE modem is not able to identify the PSI value, but the “low importance” PDU set discarding is still needed for 


the congestion alleviation. On the other hand, there are some other ways for the UE to classif


y the PDU sets, for example 


it is common that larger data bursts carry more information and should be treated as more important than smaller data 


bursts. Hence, there are other ways for the UE to identify the importance of the PDU set and the feature of PD


U set 


discarding for congestion alleviation does not have to be tied to the UE’s capability of PSI identification.


 


Observation 1: The UE may not always be able to rely on PSI value of the PDU set 


to determine 


UL PDU sets that 


should be handled differently 


(e.g., direct 


discard


 


or apply a different discard timer) 


in case of 


 


congestion.


 


Observation 


2


: 


The PDU set discarding mechanism for congestion alleviation should also be applicable in cases 


where the UE is not able to identify exact PSI value of the PDU 


set (e.g. due to stream encryption).


 


2.2


 


Timer


-


based vs. threshold


-


based mechanism


 


When it comes to how the PSI


-


based mechanism should work in detail, there were two main families of solutions 


discussed in RAN2#123 [


1


]:
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