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1. Introduction
During RAN2#124 meeting, it was discussed whether and how to support the transmitting PDCP entity to inform the receiving PDCP entity about the discarded SDUs. Some potential solutions were proposed. In this contribution, we will further analyse the issue and share our views.
2. Discussion
In the current PDCP specification, the receiving PDCP entity is not aware of the discarding operation performed at the transmitting side. If there are some PDCP SDUs discarded before transmitting, the receiving PDCP entity will detect SN gaps when performing in-order-delivery, and will start the t-reordering timer, which will delay the delivery of the subsequent SDUs.
Considering the new PDCP SDU discard features introduced for Rel-18 XR, i.e. PDU set discard and PSI based discard, the above SN gap issue will appear more frequently, since the transmitting PDCP entity may discard a large number of SDUs before they are transmitted. This will result in large reordering delays at the receiver, which is harmful for the delay-critical XR traffics.
To address the above issue, during the offline discussion in RAN2#124 meeting [1], many companies agreed to enhance the PDCP specification to allow the transmitting PDCP entity to inform the receiving PDCP entity about the discarded SDUs, so that the receiving PDCP entity can update its receiving window accordingly without waiting for those discarded SDUs. We also agree such mechanism is beneficial and should be adopted.
Proposal 1: The transmitting PDCP entity should be able to inform the receiving PDCP entity about the discarded SDUs. 
To support the proposed enhancement, some details need to be agreed. The first thing is how to transfer the information about the discarded SDUs to the receiver. As we have agreed not to introduce any in-band marking for Rel-18 XR, we prefer to introduce a new PDCP control PDU. The control PDU shall indicate which SDUs are discarded by the transmitting PDCP entity. A similar format as PDCP status report can be used for the new control PDU, i.e., the control PDU can indicate the COUNT of the first discarded SDU and indicate the subsequent discarded SDUs via a bitmap. By reusing the design of PDCP status report, there would not be too much work. We also provide the potential definition for the control PDU in the annexed TP.
Proposal 2: Introduce a new PDCP control PDU to transfer the information of the discarded SDUs from the transmitter to the receiver. The control PDU includes an indication corresponding to the first discarded SDU and a bitmap corresponding to the subsequent SDUs.
Another issue is when the transmitting PDCP entity should send the new control PDU. In our opinion, it is not effective to report the information every time when the PDCP entity discards an SDU because it will cost too many resources to transmit the control PDUs. In fact, the information is only needed when the discarding causes SN gap(s) at the receiver. In some cases, no SN gap will occur due to the discarding. For example, as shown in the following figure, if the discarded SDUs are at the end of the PDCP buffering queue, when they are discarded, their SNs can be re-assigned to the newly arrived SDUs and there is no SN gap. Besides, if the discarded SDUs are already transmitted or acknowledged by the lower layers, there is also no need to inform the receiving side about the discarding.
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Fig.1 PDCP SNs re-assignning to new SDUs
When the PDCP entity discards SDU(s) due to the expiry of PDCP discard timer, it shall judge whether there is SN gap(s). Specifically, for AM DRBs, if the discarded SDU(s) have not been acknowledged by the RLC entities, and there is a buffered PDCP SDU which is associated with an SN higher than the SN of the discarded SDU(s), SN gap(s) may occur at the receiving side. Similarly, for UM DRBs, if the discarded SDU(s) have not been transmitted over the air interface, and there is a buffered SDU associated with a higher SN, SN gap(s) at the receiver is foreseeable. To enable the receiving PDCP entity to update the receiving window, the PDCP control PDU containing the discarding information should be generated and sent in the above cases.
Proposal 3: The PDCP entity triggers the PDCP SDU discard report when:

1. The PDCP entity discards SDU(s) which have not been transmitted (for UM DRBs) or acknowledged (for AM DRBs), due to the expiry of PDCP discard timer; and

2. There is a buffered SDU associated with an SN higher than the SN of the discarded SDU(s). 
Upon receiving the discarding information, the receiving PDCP entity shall update the receiving window accordingly. For the upper bound of the reordering window, if RX_NEXT is not larger than the max COUNT indicated as discarded, it should be updated to the max COUNT + 1. For the lower bound, if RX_DELIV corresponds to an SDU which has been discarded, the receiving PDCP entity shall deliver the subsequent received SDUs consecutively and skip the discarded SDUs, and update RX_DELIV to the COUNT which has not been discarded or delivered. The above procedure is illustrated in Fig.2. We also provide the detailed procedural text in the annexed TP.
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Fig.2. Update the receiving window according to the discarding information
Proposal 4: Update RX_DELIV and RX_NEXT when the discarding information is received, by adopting the annexed TP for TS 38.323. 
3. Conclusion

Based on the discussion in this paper, the following is proposed:
Proposal 1: The transmitting PDCP entity should be able to inform the receiving PDCP entity about the discarded SDUs. 
Proposal 2: Introduce a new PDCP control PDU to transfer the information of the discarded SDUs from the transmitter to the receiver. The control PDU includes an indication corresponding to the first discarded SDU and a bitmap corresponding to the subsequent SDUs.
Proposal 3: The PDCP entity triggers the PDCP SDU discard report when:

1. The PDCP entity discards SDU(s) which have not been transmitted (for UM DRBs) or acknowledged (for AM DRBs), due to the expiry of PDCP discard timer; and

2. There is a buffered SDU associated with an SN higher than the SN of the discarded SDU(s). 
Proposal 4: Update RX_DELIV and RX_NEXT when the discarding information is received, by adopting the annexed TP for TS 38.323. 
4. References
[1] R2-2313923, Report of [AT124][019] PDCP discard (CATT), CATT.
Annex A: TP for TS 38.323
CHANGES START
5.2.2
Receive operation

5.2.2.1
Actions when a PDCP Data PDU is received from lower layers
In this clause, following definitions are used:

-
HFN(State Variable): the HFN part (i.e. the number of most significant bits equal to HFN length) of the State Variable;

-
SN(State Variable): the SN part (i.e. the number of least significant bits equal to PDCP SN length) of the State Variable;

-
RCVD_SN: the PDCP SN of the received PDCP Data PDU, included in the PDU header;

-
RCVD_HFN: the HFN of the received PDCP Data PDU, calculated by the receiving PDCP entity;

-
RCVD_COUNT: the COUNT of the received PDCP Data PDU = [RCVD_HFN, RCVD_SN].
At reception of a PDCP Data PDU from lower layers, the receiving PDCP entity shall determine the COUNT value of the received PDCP Data PDU, i.e. RCVD_COUNT, as follows:
-
if RCVD_SN < SN(RX_DELIV) – Window_Size:
-
RCVD_HFN = HFN(RX_DELIV) + 1.

-
else if RCVD_SN >= SN(RX_DELIV) + Window_Size:

-
RCVD_HFN = HFN(RX_DELIV) – 1.

-
else:

-
RCVD_HFN = HFN(RX_DELIV);
-
RCVD_COUNT = [RCVD_HFN, RCVD_SN].

After determining the COUNT value of the received PDCP Data PDU = RCVD_COUNT, the receiving PDCP entity shall:

-
perform deciphering and integrity verification of the PDCP Data PDU using COUNT = RCVD_COUNT;

-
if integrity verification fails:

-
indicate the integrity verification failure to upper layer;

-
discard the PDCP Data PDU and consider it as not received;

-
if RCVD_COUNT < RX_DELIV; or

-
if the PDCP Data PDU with COUNT = RCVD_COUNT has been received before:

-
discard the PDCP Data PDU;

If the received PDCP Data PDU with COUNT value = RCVD_COUNT is not discarded above, the receiving PDCP entity shall:
-
store the resulting PDCP SDU in the reception buffer;

-
if RCVD_COUNT >= RX_NEXT:

-
update RX_NEXT to RCVD_COUNT + 1.

-
if outOfOrderDelivery is configured:

-
deliver the resulting PDCP SDU to upper layers after performing header decompression using EHC.
-
if RCVD_COUNT = RX_DELIV:

-
deliver to upper layers in ascending order of the associated COUNT value after performing header decompression, if not decompressed before;

-
all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from COUNT = RX_DELIV, with the exception of the PDCP SDUs which were not considered as discarded in clause 5.X.2;

-
update RX_DELIV to the COUNT value of the first PDCP SDU which has not been delivered to upper layers and is not considered as discarded, with COUNT value > RX_DELIV;

-
if t-Reordering is running, and if RX_DELIV >= RX_REORD:

-
stop and reset t-Reordering.

-
if t-Reordering is not running (includes the case when t-Reordering is stopped due to actions above), and RX_DELIV < RX_NEXT:

-
update RX_REORD to RX_NEXT;

-
start t-Reordering.

NEXT CHANGE
5.2.2.2
Actions when a t-Reordering expires
When t-Reordering expires, the receiving PDCP entity shall:

-
deliver to upper layers in ascending order of the associated COUNT value after performing header decompression, if not decompressed before:

-
all stored PDCP SDU(s) with associated COUNT value(s) < RX_REORD;
-
all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from RX_REORD, with the exception of the PDCP SDUs which were not considered as discarded in clause 5.X.2;

-
update RX_DELIV to the COUNT value of the first PDCP SDU which has not been delivered to upper layers and is not considered as discarded, with COUNT value >= RX_REORD;

-
if RX_DELIV < RX_NEXT:

-
update RX_REORD to RX_NEXT;

-
start t-Reordering.

NEXT CHANGE
5.X
SDU discard report
5.X.1
Transmit operation

For AM DRBs configured by upper layers to send a PDCP SDU discard report in the uplink (discardReportRequired in TS 38.331 [3]), the transmitting PDCP entity shall trigger a PDCP SDU discard report when:

-
due to the expiry of discardTimer or discardTimerForLowImportance, the transmitting PDCP entity discards one or more PDCP SDUs which have not been acknowledged by lower layers; and 
- 
there is at least one buffered SDU which is associated with a COUNT larger than the COUNT of the discarded SDUs.
For UM DRBs configured by upper layers to send a PDCP SDU discard report in the uplink (discardReportRequired in TS 38.331 [3]), the transmitting PDCP entity shall trigger a PDCP SDU discard report when:

-
due to the expiry of discardTimer or discardTimerForLowImportance, the transmitting PDCP entity discards one or more PDCP SDUs which have not been transmitted by lower layers; and

-
there is at least one buffered SDU which is associated with a COUNT larger than the COUNT of the discarded SDUs.
If a PDCP SDU discard report is triggered, the transmitting PDCP entity shall:

-
compile a PDCP SDU discard report as indicated below by:

-
setting the FDC field to the COUNT of the first discarded PDCP SDU;

-
if there are more than one discarded SDUs associated with the SDU discard report:

-
allocating a Bitmap field of length in bits equal to the number of COUNTs from and not including the first discarded PDCP SDU up to and including the last discarded PDCP SDUs, rounded up to the next multiple of 8, or up to and including a PDCP SDU for which the resulting PDCP Control PDU size is equal to 9000 bytes, whichever comes first;

-
setting in the bitmap field as '1' for all PDCP SDUs that have been discarded;

-
setting in the bitmap field as '0' for all PDCP SDUs that have not been discarded;

-
submit the PDCP SDU discard report to lower layers as the first PDCP PDU for transmission.

5.X.2
Receive operation

At reception of a PDCP SDU discard report from lower layers, the receiving PDCP entity shall consider each PDCP SDU, if any, with the bit in the bitmap set to '1', or with the associated COUNT value equal to the value of FDC field as discarded, and:
-
if RX_DELIV is larger than the maximum COUNT value associated with the discarded PDCP SDUs:
-
ignore the PDCP SDU discard report.
-
if RX_NEXT is smaller than or equal to the maximum COUNT value associated with the discarded PDCP SDUs:

-
update RX_NEXT to the maximum COUNT value associated with the discarded PDCP SDUs + 1.

-
if RX_DELIV is equal to any COUNT value associated with the discarded PDCP SDUs:
-
deliver to upper layers in ascending order of the associated COUNT value after performing header decompression, if not decompressed before;
-
all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from COUNT = RX_DELIV, with the exception of the PDCP SDUs which are not considered as discarded;

-
update RX_DELIV to the COUNT value of the first PDCP SDU which has not been delivered to upper layers and has not been considered as discarded, with COUNT > RX_DELIV;
-
if t-reordering is running, and if RX_DELIV >= RX_REORD:
-
stop and reset t-reordering.
-
if t-reordering is not running (includes the case when t-reordering is stopped due to actions above), and RX_DELIV < RX_NEXT:
-
update RX_REORD to RX_NEXT;

-
start t-reordering.
NEXT CHANGE
6
Protocol data units, formats, and parameters

6.1
Protocol data units
6.1.1
Data PDU

The PDCP Data PDU is used to convey one or more of followings in addition to the PDU header:

-
user plane data;

-
control plane data;

-
a MAC-I.
6.1.2
Control PDU

The PDCP Control PDU is used to convey one of followings in addition to the PDU header:

-
a PDCP status report;

-
an interspersed ROHC feedback;

-
an EHC feedback;

-
a UDC feedback;
-
a PDCP SDU discard report.

NEXT CHANGE
6.2.3.X
Control PDU for PDCP SDU discard report

Figure 6.2.3.X-1 shows the format of the PDCP Control PDU carrying one PDCP SDU discard report. This format is applicable for UM DRBs and AM DRBs.
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	PDU Type
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	FDC
	Oct 2

	FDC (cont.)
	Oct 3

	FDC (cont.)
	Oct 4

	FDC (cont.)
	Oct 5

	Discard Bitmap1 (optional)
	Oct 6

	…
	…

	Discard BitmapN (optional)
	Oct 5+N


Figure 6.2.3.X-1: PDCP Control PDU format for PDCP SDU discard report

NEXT CHANGE
6.3.8
PDU type

Length: 3 bits

This field indicates the type of control information included in the corresponding PDCP Control PDU.

Table 6.3.8-1: PDU type

	Bit
	Description

	000
	PDCP status report

	001
	Interspersed ROHC feedback

	010
	EHC feedback

	011
	UDC feedback

	100
	PDCP SDU discard report

	101-111
	Reserved


NEXT CHANGE
6.3.X
FDC

Length: 32 bits

First Discarded COUNT. This field indicates the COUNT value of the first discarded PDCP SDU which has not been acknowledged (for AM DRBs) or transmitted (for UM DRBs).

6.3.Y
Discard Bitmap

Length: Variable. The length of the bitmap field can be 0.

This field indicates which SDUs are discarded and which SDUs are not discarded in the transmitting PDCP entity. The bit position of Nth bit in the Bitmap is N, i.e., the bit position of the first bit in the Bitmap is 1.
Table 6.3.Y-1 Discard Bitmap

	Bit
	Description

	0
	PDCP SDU with COUNT = (FDC + bit position) modulo 232 is not discarded. 

	1
	PDCP SDU with COUNT = (FDC + bit position) modulo 232 is discarded. 


CHANGES END
Annex B: TP for TS 38.331

CHANGES START
–
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

    ]],

    [[

    pdu-SetDiscard-r18             ENUMERATED {true}                                            OPTIONAL,   -- Need R

    discardTimerForLowImportance-r18   SetupRelease { DiscardTimerForLowImportance-r18 }        OPTIONAL,   -- Cond DRB2

    primaryPathOnIndirectPath-r18  ENUMERATED {true}                                            OPTIONAL    -- Cond SplitBearerMP
    ]],
    [[

    discardReportEnabled-r18       ENUMERATED {true}                                            OPTIONAL    -- Need R

    ]]

}

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}

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
}

DiscardTimerForLowImportance-r18 ::= ENUMERATED {ms0, ms2, ms4, ms6, ms8, ms10, ms12, ms14, ms18, ms22, ms26, ms30, ms40, ms50, ms75, ms100}

-- 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.

	discardTimerForLowImportance

Value in ms of discardTimerForLowImportance specified in TS 38.323 [5]. Value ms0 corresponds to 0 ms, value ms2 corresponds to 2 ms and so on. The value of this timer for a PDCP entity is always configured shorter than discardTimer, discardTimerExt or discardTimerExt2, whichever is used for the PDCP entity.

	discardReportEnabled
Indicates whether the PDCP entity is configured to send a PDCP SDU discard report in the uplink, as specified in TS 38.323 [5]. This field is only configured for DRBs.

	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.

	pdu-SetDiscard

If set to true, the UE shall perform PDU set based discarding for this PDCP entity, as specified in TS 38.323 [5].

	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 except when the UE is required to set the primaryPath to refer to the SCG as specified in clause 5.7.3b.4. In this last case, if the network sends an RRCReconfiguration message (in NR-DC) or an EUTRA RRCConnectionReconfiguration message (in (NG)EN-DC) keeping SRB1 as split SRB, the network explicitly configures the primaryPath for the PDCP entity of SRB1 to refer to the MCG. In this version of the specification, only cell group ID corresponding to MCG is supported for DRBs when the SCG is deactivated. In MR-DC, 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. In MP, when the primay path is set to indirect path, the field cellGroup and logicalChannel are absent, and the field primaryPathOnIndirectPath is set to true.

	primaryPathOnIndirectPath

Indicates that the primary RLC entity is on indirect path for DRB when MP is configured.

	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.


NEXT CHANGE
–
UE-NR-Capability
The IE UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306 [26].

UE-NR-Capability information element

-- ASN1START

-- TAG-UE-NR-CAPABILITY-START

UE-NR-Capability ::=            SEQUENCE {

    accessStratumRelease            AccessStratumRelease,

    pdcp-Parameters                 PDCP-Parameters,

    rlc-Parameters                  RLC-Parameters                                                        OPTIONAL,

    mac-Parameters                  MAC-Parameters                                                        OPTIONAL,

    phy-Parameters                  Phy-Parameters,

    rf-Parameters                   RF-Parameters,

    measAndMobParameters            MeasAndMobParameters                                                  OPTIONAL,

    fdd-Add-UE-NR-Capabilities      UE-NR-CapabilityAddXDD-Mode                                           OPTIONAL,

    tdd-Add-UE-NR-Capabilities      UE-NR-CapabilityAddXDD-Mode                                           OPTIONAL,

    fr1-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode                                           OPTIONAL,

    fr2-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode                                           OPTIONAL,

    featureSets                     FeatureSets                                                           OPTIONAL,

    featureSetCombinations          SEQUENCE (SIZE (1..maxFeatureSetCombinations)) OF FeatureSetCombination         OPTIONAL,

    lateNonCriticalExtension        OCTET STRING (CONTAINING UE-NR-Capability-v15c0)                      OPTIONAL,

    nonCriticalExtension            UE-NR-Capability-v1530                                                OPTIONAL
}

-- Regular non-critical Rel-15 extensions:

UE-NR-Capability-v1530 ::=               SEQUENCE {

    fdd-Add-UE-NR-Capabilities-v1530         UE-NR-CapabilityAddXDD-Mode-v1530                            OPTIONAL,

    tdd-Add-UE-NR-Capabilities-v1530         UE-NR-CapabilityAddXDD-Mode-v1530                            OPTIONAL,

    dummy                                    ENUMERATED {supported}                                       OPTIONAL,

    interRAT-Parameters                      InterRAT-Parameters                                          OPTIONAL,

    inactiveState                            ENUMERATED {supported}                                       OPTIONAL,

    delayBudgetReporting                     ENUMERATED {supported}                                       OPTIONAL,

    nonCriticalExtension                     UE-NR-Capability-v1540                                       OPTIONAL
}

UE-NR-Capability-v1540 ::=              SEQUENCE {

    sdap-Parameters                         SDAP-Parameters                                               OPTIONAL,

    overheatingInd                          ENUMERATED {supported}                                        OPTIONAL,

    ims-Parameters                          IMS-Parameters                                                OPTIONAL,

    fr1-Add-UE-NR-Capabilities-v1540        UE-NR-CapabilityAddFRX-Mode-v1540                             OPTIONAL,

    fr2-Add-UE-NR-Capabilities-v1540        UE-NR-CapabilityAddFRX-Mode-v1540                             OPTIONAL,

    fr1-fr2-Add-UE-NR-Capabilities          UE-NR-CapabilityAddFRX-Mode                                   OPTIONAL,

    nonCriticalExtension                    UE-NR-Capability-v1550                                        OPTIONAL
}

UE-NR-Capability-v1550 ::=               SEQUENCE {

    reducedCP-Latency                        ENUMERATED {supported}                                       OPTIONAL,

    nonCriticalExtension                     UE-NR-Capability-v1560                                       OPTIONAL
}

UE-NR-Capability-v1560 ::=               SEQUENCE {

    nrdc-Parameters                         NRDC-Parameters                                               OPTIONAL,

    receivedFilters                         OCTET STRING (CONTAINING UECapabilityEnquiry-v1560-IEs)       OPTIONAL,

    nonCriticalExtension                    UE-NR-Capability-v1570                                        OPTIONAL
}

UE-NR-Capability-v1570 ::=               SEQUENCE {

    nrdc-Parameters-v1570                   NRDC-Parameters-v1570                                         OPTIONAL,

    nonCriticalExtension                    UE-NR-Capability-v1610                                        OPTIONAL
}

-- Late non-critical Rel-15 extensions:

UE-NR-Capability-v15c0 ::=               SEQUENCE {

    nrdc-Parameters-v15c0                    NRDC-Parameters-v15c0                                        OPTIONAL,

    partialFR2-FallbackRX-Req                ENUMERATED {true}                                            OPTIONAL,

    nonCriticalExtension                     UE-NR-Capability-v15g0                                       OPTIONAL
}

UE-NR-Capability-v15g0 ::=               SEQUENCE {

    rf-Parameters-v15g0                      RF-Parameters-v15g0                                          OPTIONAL,

    nonCriticalExtension                     UE-NR-Capability-v15j0                                       OPTIONAL
}

UE-NR-Capability-v15j0 ::=               SEQUENCE {

    -- Following field is only for REL-15 late non-critical extensions

    lateNonCriticalExtension                 OCTET STRING                                                 OPTIONAL,

    nonCriticalExtension                     UE-NR-Capability-v16a0                                       OPTIONAL
}

-- Regular non-critical Rel-16 extensions:

UE-NR-Capability-v1610 ::=               SEQUENCE {

    inDeviceCoexInd-r16                     ENUMERATED {supported}                                        OPTIONAL,

    dl-DedicatedMessageSegmentation-r16     ENUMERATED {supported}                                        OPTIONAL,

    nrdc-Parameters-v1610                   NRDC-Parameters-v1610                                         OPTIONAL,

    powSav-Parameters-r16                   PowSav-Parameters-r16                                         OPTIONAL,

    fr1-Add-UE-NR-Capabilities-v1610        UE-NR-CapabilityAddFRX-Mode-v1610                             OPTIONAL,

    fr2-Add-UE-NR-Capabilities-v1610        UE-NR-CapabilityAddFRX-Mode-v1610                             OPTIONAL,

    bh-RLF-Indication-r16                   ENUMERATED {supported}                                        OPTIONAL,

    directSN-AdditionFirstRRC-IAB-r16       ENUMERATED {supported}                                        OPTIONAL,

    bap-Parameters-r16                      BAP-Parameters-r16                                            OPTIONAL,

    referenceTimeProvision-r16              ENUMERATED {supported}                                        OPTIONAL,

    sidelinkParameters-r16                  SidelinkParameters-r16                                        OPTIONAL,

    highSpeedParameters-r16                 HighSpeedParameters-r16                                       OPTIONAL,

    mac-Parameters-v1610                    MAC-Parameters-v1610                                          OPTIONAL,

    mcgRLF-RecoveryViaSCG-r16               ENUMERATED {supported}                                        OPTIONAL,

    resumeWithStoredMCG-SCells-r16          ENUMERATED {supported}                                        OPTIONAL,

    resumeWithStoredSCG-r16                 ENUMERATED {supported}                                        OPTIONAL,

    resumeWithSCG-Config-r16                ENUMERATED {supported}                                        OPTIONAL,

    ue-BasedPerfMeas-Parameters-r16         UE-BasedPerfMeas-Parameters-r16                               OPTIONAL,

    son-Parameters-r16                      SON-Parameters-r16                                            OPTIONAL,

    onDemandSIB-Connected-r16               ENUMERATED {supported}                                        OPTIONAL,

    nonCriticalExtension                    UE-NR-Capability-v1640                                        OPTIONAL
}

UE-NR-Capability-v1640 ::=               SEQUENCE {

    redirectAtResumeByNAS-r16               ENUMERATED {supported}                                        OPTIONAL,

    phy-ParametersSharedSpectrumChAccess-r16  Phy-ParametersSharedSpectrumChAccess-r16                    OPTIONAL,

    nonCriticalExtension                    UE-NR-Capability-v1650                                        OPTIONAL
}

UE-NR-Capability-v1650 ::=               SEQUENCE {

    mpsPriorityIndication-r16                ENUMERATED {supported}                                       OPTIONAL,

    highSpeedParameters-v1650                HighSpeedParameters-v1650                                    OPTIONAL,

    nonCriticalExtension                     UE-NR-Capability-v1690                                       OPTIONAL
}

UE-NR-Capability-v1690 ::=               SEQUENCE {

    ul-RRC-Segmentation-r16                  ENUMERATED {supported}                                       OPTIONAL,

    nonCriticalExtension                     UE-NR-Capability-v1700                                       OPTIONAL
}

-- Late non-critical extensions from Rel-16 onwards:

UE-NR-Capability-v16a0 ::=               SEQUENCE {

    phy-Parameters-v16a0                     Phy-Parameters-v16a0                                         OPTIONAL,

    rf-Parameters-v16a0                      RF-Parameters-v16a0                                          OPTIONAL,

    nonCriticalExtension                     UE-NR-Capability-v16c0                                       OPTIONAL
}

UE-NR-Capability-v16c0 ::=               SEQUENCE {

    rf-Parameters-v16c0                      RF-Parameters-v16c0                                          OPTIONAL,

    nonCriticalExtension                     UE-NR-Capability-v16d0                                       OPTIONAL
}

UE-NR-Capability-v16d0 ::=               SEQUENCE {

    featureSets-v16d0                        FeatureSets-v16d0                                            OPTIONAL,

    nonCriticalExtension                     SEQUENCE {}                                                  OPTIONAL
}

-- Regular non-critical Rel-17 extensions:

UE-NR-Capability-v1700 ::=               SEQUENCE {

    inactiveStatePO-Determination-r17        ENUMERATED {supported}                                       OPTIONAL,

    highSpeedParameters-v1700                HighSpeedParameters-v1700                                    OPTIONAL,

    powSav-Parameters-v1700                  PowSav-Parameters-v1700                                      OPTIONAL,

    mac-Parameters-v1700                     MAC-Parameters-v1700                                         OPTIONAL,

    ims-Parameters-v1700                     IMS-Parameters-v1700                                         OPTIONAL,

    measAndMobParameters-v1700               MeasAndMobParameters-v1700,

    appLayerMeasParameters-r17               AppLayerMeasParameters-r17                                   OPTIONAL,

    redCapParameters-r17                     RedCapParameters-r17                                         OPTIONAL,

    ra-SDT-r17                               ENUMERATED {supported}                                       OPTIONAL,

    srb-SDT-r17                              ENUMERATED {supported}                                       OPTIONAL,

    gNB-SideRTT-BasedPDC-r17                 ENUMERATED {supported}                                       OPTIONAL,

    bh-RLF-DetectionRecovery-Indication-r17  ENUMERATED {supported}                                       OPTIONAL,

    nrdc-Parameters-v1700                    NRDC-Parameters-v1700                                        OPTIONAL,

    bap-Parameters-v1700                     BAP-Parameters-v1700                                         OPTIONAL,

    musim-GapPreference-r17                  ENUMERATED {supported}                                       OPTIONAL,

    musimLeaveConnected-r17                  ENUMERATED {supported}                                       OPTIONAL,

    mbs-Parameters-r17                       MBS-Parameters-r17,

    nonTerrestrialNetwork-r17                ENUMERATED {supported}                                       OPTIONAL,

    ntn-ScenarioSupport-r17                  ENUMERATED {gso, ngso}                                       OPTIONAL,

    sliceInfoforCellReselection-r17          ENUMERATED {supported}                                       OPTIONAL,

    ue-RadioPagingInfo-r17                   UE-RadioPagingInfo-r17                                       OPTIONAL,

    -- R4 17-2 UL gap pattern for Tx power management

    ul-GapFR2-Pattern-r17                    BIT STRING (SIZE (4))                                        OPTIONAL,

    ntn-Parameters-r17                       NTN-Parameters-r17                                           OPTIONAL,

    nonCriticalExtension                     UE-NR-Capability-v1740                                       OPTIONAL
}

UE-NR-Capability-v1740 ::=               SEQUENCE {

    redCapParameters-v1740                   RedCapParameters-v1740,

    nonCriticalExtension                     UE-NR-Capability-v1750                                       OPTIONAL
}

UE-NR-Capability-v1750 ::=               SEQUENCE {

    crossCarrierSchedulingConfigurationRelease-r17  ENUMERATED {supported}                                OPTIONAL,

    nonCriticalExtension                            UE-NR-Capability-v1800                                OPTIONAL
}

-- Regular non-critical Rel-18 extensions:

UE-NR-Capability-v1800 ::=               SEQUENCE {

    airToGroundNetwork-r18                   ENUMERATED {supported}                                       OPTIONAL,

    eRedCapParameters-r18                    ERedCapParameters-r18                                        OPTIONAL,

    ncr-Parameters-r18                       NCR-Parameters-r18                                           OPTIONAL,

    softSatelliteSwitchResyncNTN-r18         ENUMERATED {supported}                                       OPTIONAL,

    hardSatelliteSwitchResyncNTN-r18         ENUMERATED {supported}                                       OPTIONAL,

    mt-SDT-r18                               ENUMERATED {supported}                                       OPTIONAL,

    mt-SDT-NTN-r18                           ENUMERATED {supported}                                       OPTIONAL,

    inDeviceCoexIndAutonomousDenial-r18      ENUMERATED {supported}                                       OPTIONAL,

    inDeviceCoexIndFDM-r18                   ENUMERATED {supported}                                       OPTIONAL,

    inDeviceCoexIndTDM-r18                   ENUMERATED {supported}                                       OPTIONAL,

    musim-GapPriorityPreference-r18          ENUMERATED {supported}                                       OPTIONAL,

    musim-CapabilityRestriction-r18          ENUMERATED {supported}                                       OPTIONAL,

    multiRx-FR2-Preference-r18               ENUMERATED {supported}                                       OPTIONAL,

    ra-InsteadCG-SDT-r18                     ENUMERATED {supported}                                       OPTIONAL,

    resumeAfterSDT-Release-r18               ENUMERATED {supported}                                       OPTIONAL,

    additionalBSR-Table-r18                  ENUMERATED {supported}                                       OPTIONAL,

    delayStatusReport-r18                    ENUMERATED {supported}                                       OPTIONAL,

    disableCG-RetransmissionMonitoring-r18   ENUMERATED {supported}                                       OPTIONAL,

    enhancedDRX-r18                          ENUMERATED {supported}                                       OPTIONAL,

    pdu-SetDiscard-r18                       ENUMERATED {supported}                                       OPTIONAL,

    psi-BasedDiscard-r18                     ENUMERATED {supported}                                       OPTIONAL,

    ul-TrafficInfo-r18                       ENUMERATED {supported}                                       OPTIONAL,

    aerialParameters-r18                     AerialParameters-r18                                         OPTIONAL,

    nonCriticalExtension                     UE-NR-Capability-v1810                                       OPTIONAL
}

UE-NR-Capability-v1810 ::=               SEQUENCE {

    sdu-DiscardReport—r18                    ENUMERATED {supported}                                       OPTIONAL,

    nonCriticalExtension                     SEQUENCE {}                                                  OPTIONAL
}

UE-NR-CapabilityAddXDD-Mode ::=          SEQUENCE {

    phy-ParametersXDD-Diff                   Phy-ParametersXDD-Diff                                       OPTIONAL,

    mac-ParametersXDD-Diff                   MAC-ParametersXDD-Diff                                       OPTIONAL,

    measAndMobParametersXDD-Diff             MeasAndMobParametersXDD-Diff                                 OPTIONAL
}

UE-NR-CapabilityAddXDD-Mode-v1530 ::=    SEQUENCE {

    eutra-ParametersXDD-Diff                 EUTRA-ParametersXDD-Diff

}

UE-NR-CapabilityAddFRX-Mode ::=          SEQUENCE {

    phy-ParametersFRX-Diff                   Phy-ParametersFRX-Diff                                       OPTIONAL,

    measAndMobParametersFRX-Diff             MeasAndMobParametersFRX-Diff                                 OPTIONAL
}

UE-NR-CapabilityAddFRX-Mode-v1540 ::=    SEQUENCE {

    ims-ParametersFRX-Diff                   IMS-ParametersFRX-Diff                                       OPTIONAL
}

UE-NR-CapabilityAddFRX-Mode-v1610 ::=    SEQUENCE {

    powSav-ParametersFRX-Diff-r16            PowSav-ParametersFRX-Diff-r16                                OPTIONAL,

    mac-ParametersFRX-Diff-r16               MAC-ParametersFRX-Diff-r16                                   OPTIONAL
}

BAP-Parameters-r16 ::=                   SEQUENCE {

    flowControlBH-RLC-ChannelBased-r16       ENUMERATED {supported}                                       OPTIONAL,

    flowControlRouting-ID-Based-r16          ENUMERATED {supported}                                       OPTIONAL
}

BAP-Parameters-v1700 ::=                 SEQUENCE {

    bapHeaderRewriting-Rerouting-r17         ENUMERATED {supported}                                       OPTIONAL,

    bapHeaderRewriting-Routing-r17           ENUMERATED {supported}                                       OPTIONAL
}

MBS-Parameters-r17 ::=                   SEQUENCE {

    maxMRB-Add-r17                           INTEGER (1..16)                                              OPTIONAL
}

-- TAG-UE-NR-CAPABILITY-STOP

-- ASN1STOP
	UE-NR-Capability field descriptions

	featureSetCombinations
A list of FeatureSetCombination:s for supportedBandCombinationList in UE-NR-Capability. The FeatureSetDownlink:s and FeatureSetUplink:s referred to from these FeatureSetCombination:s are defined in the featureSets list in UE-NR-Capability.


	UE-NR-Capability-v1540 field descriptions

	fr1-fr2-Add-UE-NR-Capabilities
This instance of UE-NR-CapabilityAddFRX-Mode does not include any other fields than csi-RS-IM-ReceptionForFeedback/ csi-RS-ProcFrameworkForSRS/ csi-ReportFramework.


CHANGES END
Annex C: TP for TS 38.306

CHANGE STARTS
4.2.2
General parameters

	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2

DIFF

	accessStratumRelease

Indicates the access stratum release the UE supports as specified in TS 38.331 [9].
	UE
	Yes
	No
	No

	additionalBSR-Table-r18

Indicates whether the UE supports the BSR enhancements associated with the additional BSR table as specified in TS 38.321 [8] and TS 38.331 [9].
	UE
	No
	No
	No

	airToGroundNetwork-r18

Indicates whether the UE supports air to ground network access. If the UE indicates this capability the UE shall support the following ATG essential features, e.g., acquiring ATG cell specific SIBxx and ATG cell specific P-Max.
	UE
	No
	No
	FR1 only

	crossCarrierSchedulingConfigurationRelease-r17

Indicates whether the UE supports using crossCarrierSchedulingConfigRelease to release the configurations configured by crossCarrierSchedulingConfig.
	UE
	No
	No
	No

	delayBudgetReporting

Indicates whether the UE supports delay budget reporting as specified in TS 38.331 [9].
	UE
	No
	No
	No

	delayStatusReport-r18

Indicates whether the UE supports the delay status report of the buffered data as specified in TS 38.321 [8], TS 38.331 [9], TS 38.323 [16] and TS 38.322 [36].
	UE
	No
	No
	No

	disableCG-RetransmissionMonitoring-r18
Indicates whether the UE supports to disable monitoring for retransmissions corresponding to a ConfiguredGrantConfig as specified in TS 38.321 [8] and TS 38.331 [9].
	UE
	No
	No
	No

	dl-DedicatedMessageSegmentation-r16

Indicates whether the UE supports reception of segmented DL RRC messages.
	UE
	No
	No
	No

	drx-Preference-r16
Indicates whether the UE supports providing its preference of a cell group on DRX parameters for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	enhancedDRX-r18
Indicates whether the UE supports DRX enhancements including the support of non-integer DRX periodicity and addressing the SFN wrap around as specified in TS 38.331 [9] and TS 38.321 [8].
	UE
	No
	No
	No

	gNB-SideRTT-BasedPDC-r17
Indicates whether the UE supports gNB-side RTT-based PDC, as specified in TS 38.300 [28]. A UE supporting this feature shall also support rtt-BasedPDC-CSI-RS-ForTracking-r17 and/or rtt-BasedPDC-PRS-r17.
	UE
	No
	No
	No

	hardSatelliteSwitchResyncNTN-r18

Indicates whether UE supports hard satellite switch with re-sync, as specified in TS 38.331 [9].

A UE supporting this feature shall also indicate the support of nonTerrestrialNetwork-r17.

When UE supports this feature and does not support softSatelliteSwitchResyncNTN-r18, this UE is able to perform hard satellite switch with re-sync in a network supporting soft satellite switch with re-sync, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	inactiveState

Indicates whether the UE supports RRC_INACTIVE as specified in TS 38.331 [9]. This capability is not applicable to NCR-MT.
	UE
	Yes
	No
	No

	inactiveStateNTN-r17

Indicates whether the UE supports RRC_INACTIVE in NTN as specified in TS 38.331 [9]. It is mandated if the UE indicates the support of nonTerrestrialNetwork-r17.
	UE
	CY
	No
	No

	inactiveStatePO-Determination-r17

Indicates whether the UE supports to use the same i_s to determine PO in RRC_INACTIVE state as in RRC_IDLE state.
	UE
	No
	No
	No

	inDeviceCoexInd-r16

Indicates whether the UE supports reporting of affected NR carrier frequencies in IDC assistance information as specified in TS 38.331 [9].
	UE
	No
	No
	No

	inDeviceCoexIndAutonomousDenial-r18

Indicates whether the UE supports IDC autonomous denial as specified in TS 38.331 [9]. A UE supporting this feature shall also support inDeviceCoexInd-r16.
	UE
	No
	No
	No

	inDeviceCoexIndFDM-r18

Indicates whether the UE supports reporting of affected NR carrier frequency ranges in IDC assistance information as specified in TS 38.331 [9]. A UE supporting this feature shall also support inDeviceCoexInd-r16.
	UE
	No
	No
	No

	inDeviceCoexIndTDM-r18

Indicates whether the UE supports reporting of IDC TDM assistance information as specified in TS 38.331 [9]. A UE supporting this feature shall also support inDeviceCoexInd-r16.
	UE
	No
	No
	No

	maxBW-Preference-r16, maxBW-Preference-r17

Indicates whether the UE supports providing its preference of a cell group on the maximum aggregated bandwidth for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	Yes

(Incl FR2-2 DIFF)

	maxCC-Preference-r16

Indicates whether the UE supports providing its preference of a cell group on the maximum number of secondary component carriers for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	maxMIMO-LayerPreference-r16, maxMIMO-LayerPreference-r17

Indicates whether the UE supports providing its preference of a cell group on the maximum number of MIMO layers for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	Yes

(Incl FR2-2 DIFF)

	maxMRB-Add-r17

Indicates the additional maximum number of MRBs that the UE supports for MBS multicast reception in RRC_CONNECTED as specified in TS 38.331 [9].
For the UE indicating support of multicastInactive-r18, this capability is also applicable to multicast reception in RRC_INACTIVE, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	mcgRLF-RecoveryViaSCG-r16

Indicates whether the UE supports recovery from MCG RLF via split SRB1 (if supported) and via SRB3 (if supported) as specified in TS 38.331[9].
	UE
	No
	No
	No

	minSchedulingOffsetPreference-r16

Indicates whether the UE supports providing its preference on the minimum scheduling offset for cross-slot scheduling of the cell group for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	mpsPriorityIndication-r16

Indicates whether the UE supports mpsPriorityIndication on RRC release with redirect as defined in TS 38.331 [9].
	UE
	No
	No
	No

	mt-SDT-r18

Indicates whether the UE supports initiating MT-SDT procedure via random access procedure with 4-step RA type and if UE supports twoStepRACH-r16, with 2-step RA type, in response to the reception of MT-SDT indication in paging message, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	mt-SDT-NTN-r18

Indicates whether the UE supports initiating MT-SDT procedure in NTN via random access procedure with 4-step RA type and if UE supports twoStepRACH-r16 for NTN, with 2-step RA type, in response to the reception of MT-SDT indication in paging message, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	multiRx-FR2-Preference-r18

Indicates whether the UE supports providing multi-Rx operation preference (i.e. not supporting simultaneous reception with different QCL-typeD) for FR2, as defined in TS 38.331 [9].
	UE
	No
	No
	FR2 only

	musim-CapabilityRestriction-r18

Indicates whether the UE supports providing MUSIM assistance information with temporary capability restriction and capability restriction indication (i.e., musim-CapabilityRestrictionIndication), as defined in TS 38.331 [9].
	UE
	No
	No
	No

	musim-GapPreference-r17

Indicates whether the UE supports providing MUSIM assistance information with MUSIM gap preference and related MUSIM gap configuration, as defined in TS 38.331 [9]. UE supporting this feature supports 3 periodic gaps and 1 aperiodic gap.
	UE
	No
	No
	No

	musim-GapPriorityPreference-r18

Indicates whether the UE supports providing MUSIM assistance information with periodic MUSIM gap priority preference and related periodic MUSIM gap priority configuration, and its preference of keeping all collided MUSIM gaps, as defined in TS 38.331 [9]. A UE supporting this feature shall support musim-GapPreference-r17.
	UE
	No
	No
	No

	musimLeaveConnected-r17

Indicates whether the UE supports providing MUSIM assistance information with indication of leaving RRC_CONNECTED state as defined in TS 38.331 [9].
	UE
	No
	No
	No

	nonTerrestrialNetwork-r17

Indicates whether the UE supports NR NTN access. If the UE indicates this capability the UE shall support the following NTN essential features, e.g., timer extension in MAC/RLC/PDCP layers and RACH adaptation to handle long RTT, acquiring NTN specific SIB and more than one TAC per PLMN broadcast in one cell.
	UE
	No
	No
	No

	ntn-ScenarioSupport-r17

Indicates whether the UE supports the NTN features in GSO scenario or NGSO scenario. If a UE does not include this field but includes nonTerrestrialNetwork-r17, the UE supports the NTN features for both GSO and NGSO scenarios, and also supports mobility between GSO and NGSO scenarios.
	UE
	No
	No
	No

	onDemandSIB-Connected-r16

Indicates whether the UE supports the on-demand request procedure of SIB(s) or posSIB(s) while in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	overheatingInd

Indicates whether the UE supports overheating assistance information.
	UE
	No
	No
	No

	pei-SubgroupingSupportBandList-r17

Indicates whether the UE supports receiving paging early indication in DCI format 2_7 as specified in TS 38.304 [21] for a list of frequency band. The UE shall support UEID based subgrouping for a frequency band if it indicates supporting of paging early indication reception for the frequency band. The set of OFDM symbols within a slot where UE can monitor the PEI PDCCH in Type 2A CSS is the same as the requirement for paging PDCCH in Type 2 CSS for IDLE and INACTIVE mode UEs.
	UE
	No
	No
	No

	partialFR2-FallbackRX-Req

Indicates whether the UE meets only a partial set of the UE minimum receiver requirements for the eligible FR2 fallback band combinations as defined in Clause 4.2 of TS 38.101-2 [3] and Clause 4.2 of TS 38.101-3 [4]. If not indicated, the UE shall meet all the UE minimum receiver requirements for all the FR2 fallback combinations in TS 38.101-2 [3] and TS 38.101-3 [4]. The UE shall support configuration of any of the FR2 fallback band combinations regardless of the presence or the absence of this field.
	UE
	No
	No
	No

	pdu-SetDiscard-r18

Indicates whether the UE supports PDU set based discard operation (i.e. pdu-SetDiscard-r18 configuration, as specified in TS 38.331 [9]).

UE supporting pdu-SetDiscard-r18 shall also support the ability to identify PDU sets for UL XR traffic.
	UE
	No
	No
	No

	psi-BasedDiscard-r18

Indicates whether the UEs supports PSI based discard (i.e. discardTimerForLowImportance-r18 configuration, as specified in TS 38.331 [9]).

UE supporting psi-BasedDiscard-r18 shall also support the ability to identify PDU sets and PSI for UL XR traffic.
	UE
	No
	No
	No

	ra-InsteadCG-SDT-r18

Indicates whether the UE supports the selection of RACH resources instead of configured grant type 1 resource when triggering resume for MO-SDT or MT-SDT and next configured grant type 1 resource is too far, as specified in TS 38.331 [9].

A UE supporting this feature shall also indicate the support of cg-SDT-r17, or mt-CG-SDT-r18.
	UE
	No
	No
	No

	ra-SDT-r17

Indicates whether the UE supports initiating MO-SDT procedure (i.e. transmission of data and/or signalling over allowed radio bearers in RRC_INACTIVE state) via Random Access procedure (i.e., RA-SDT) with 4-step RA type and if UE supports twoStepRACH-r16, with 2-step RA type, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	ra-SDT-NTN-r17

Indicates whether the UE supports initiating MO-SDT procedure (i.e. transmission of data and/or signalling over allowed radio bearers in RRC_INACTIVE state) in NTN via Random Access procedure (i.e., RA-SDT) with 4-step RA type and if UE supports twoStepRACH-r16 for NTN, with 2-step RA type, as specified in TS 38.331 [9]. A UE supporting this feature shall also indicate the support of nonTerrestrialNetwork-r17.
	UE
	No
	No
	No

	redirectAtResumeByNAS-r16

Indicates whether the UE supports reception of redirectedCarrierInfo in an RRCRelease message in response to an RRCResumeRequest or RRCResumeRequest1 which is triggered by the NAS layer, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	reducedCP-Latency
Indicates whether the UE supports reduced control plane latency as defined in TS 38.331 [9]
	UE
	No
	No
	No

	referenceTimeProvision-r16

Indicates whether the UE supports provision of referenceTimeInfo in DLInformationTransfer message and in SIB9 and reference time information preference indication via assistance information, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	releasePreference-r16

Indicates whether the UE supports providing its preference assistance information to transition out of RRC_CONNECTED for power saving, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	requirementTypeIndication-r18

Indicates whether the UE supports network control of requirement applicability for UE supporting interBandMRDC-WithOverlapDL-Bands-r16. This field is only applicable to the UE indicating interBandMRDC-WithOverlapDL-Bands-r16.

The UE supports this feature shall also indicate support of interBandMRDC-WithOverlapDL-Bands-r16.
	UE
	No
	No
	FR1 only

	resumeAfterSDT-Release-r18

Indicates whether the UE supports immediate RRC connection resume procedure triggering after receiving RRCRelease message with a resumeIndication included during an ongoing SDT procedure, as specified in TS 38.331 [9].

The UE indicating support of this feature shall also support any of ra-SDT-r17, ra-SDT-NTN-r17, cg-SDT-r17, mt-SDT-r18, mt-SDT-NTN-r18 or mt-CG-SDT-r18.
	UE
	No
	No
	No

	resumeWithStoredMCG-SCells-r16

Indicates whether the UE supports not deleting the stored MCG SCell configuration when initiating the resume procedure.
	UE
	No
	No
	No

	resumeWithStoredSCG-r16

Indicates whether the UE supports not deleting the stored SCG configuration when initiating resume. The UE which indicates support for resumeWithStoredSCG-r16 shall also indicate support for resumeWithSCG-Config-r16.
	UE
	No
	No
	No

	resumeWithSCG-Config-r16

Indicates whether the UE supports (re-)configuration of an SCG during the resume procedure.
	UE
	No
	No
	No

	sliceInfoforCellReselection-r17

Indicates whether the UE supports slice-based cell reselection information in SIB and on RRC release for slice-based cell reselection in RRC _IDLE and RRC INACTIVE as defined in TS 38.304 [21].
	UE
	No
	No
	No

	splitSRB-WithOneUL-Path

Indicates whether the UE supports UL transmission via MCG path and DL reception via either MCG path or SCG path, as specified for the split SRB in TS 37.340 [7]. The UE shall not set the FDD/TDD specific fields for this capability (i.e. it shall not include this field in UE-MRDC-CapabilityAddXDD-Mode).
	UE
	No
	No
	No

	softSatelliteSwitchResyncNTN-r18

Indicates whether UE supports soft satellite switch with re-sync, as specified in TS 38.331 [9].

A UE supporting this feature shall also indicate support of hardSatelliteSwitchResyncNTN-r18.
	UE
	No
	No
	No

	splitDRB-withUL-Both-MCG-SCG

Indicates whether the UE supports UL transmission via both MCG path and SCG path for the split DRB as specified in TS 37.340 [7]. The UE shall not set the FDD/TDD specific fields for this capability (i.e. it shall not include this field in UE-MRDC-CapabilityAddXDD-Mode).
	UE
	Yes
	No
	No

	srb3

Indicates whether the UE supports SRB3 which is a direct SRB between the SN and the UE as specified in TS 37.340 [7]. The UE shall not set the FDD/TDD specific fields for this capability (i.e. it shall not include this field in UE-MRDC-CapabilityAddXDD-Mode). This field is not applied to NE-DC.
	UE
	Yes
	No
	No

	srb-SDT-NTN-r17

Indicates whether the UE supports the usage of signalling radio bearer SRB2 for MO-SDT (over RA-SDT or CG-SDT) or MT-SDT (over RA or CG-SDT) in NTN, as specified in TS 38.331 [9].

A UE supporting this feature shall also indicate support of ra-SDT-NTN-r17, cg-SDT-r17, mt-SDT-NTN-r18 or mt-CG-SDT-r18 in NTN bands. A UE supporting this feature shall also indicate the support of nonTerrestrialNetwork-r17.
	UE
	No
	No
	No

	srb-SDT-r17

Indicates whether the UE supports the usage of signalling radio bearer SRB2 for MO-SDT (over RA-SDT or CG-SDT) or MT-SDT (over RA or CG-SDT), as specified in TS 38.331 [9].

A UE supporting this feature shall also indicate support of ra-SDT-r17 cg-SDT-r17, mt-SDT-r18 or mt-CG-SDT-r18.
	UE
	No
	No
	No

	sdu-DiscardReport-r18
Indicates whether the UE supports the SDU discard report as specified in TS 38.323 [16] and TS 38.331 [9].
	UE
	No
	No
	No

	ul-GapFR2-Pattern-r17

Indicates FR2 UL gap pattern(s) supported by the UE for NR SA, for NR-DC without FR2-FR2 band combination, for NE-DC, and for (NG)EN-DC, if UE supports a band in FR2. The leading / leftmost bit (bit 0) corresponds to the FR2 UL gap pattern 0, the next bit corresponds to the FR2 UL gap pattern 1, as specified in TS 38.133 [5] and so on. The UE shall set at least one of the bits to 1 for FR2 UL gap pattern 1 and 3, if the UE indicates support for ul-GapFR2-r17 in an FR2 band.
	UE
	CY
	No
	FR2 only

	ul-RRC-Segmentation-r16

Indicates whether the UE supports uplink RRC segmentation of UECapabilityInformation as specified in TS 38.331 [9].
	UE
	No
	No
	No

	ul-TrafficInfo-r18
Indicates whether UE supports sending UE assistance information with UL traffic information such as jitter range, burst arrival time, data burst periodicity and whether UE is able to identify PDU Set related information per UL QoS flow as specified in TS 38.331 [9].
	UE
	No
	No
	No


CHANGES END
Annex D: TP for TS 38.300

CHANGE STARTS
16.15.4.2.2
Discard

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 at the transmitter to free up radio resources.

NOTE 1:
It cannot always be assumed that the remaining PDUs are not useful and can safely be discarded. Also, in case of Forward Error Correction (FEC), active discarding of PDUs when assuming that a large enough number of packets have already been transmitted for FEC to recover without the remaining PDUs is not recommended as it might trigger an increase of FEC packets.

In uplink, the UE may be configured with PDU Set based discard operation for a specific DRB. When configured, the UE discards all packets in a PDU set when one PDU belonging to this PDU set is discarded due to discard timer expiry.

The gNB may perform downlink PDU Set discarding based on implementation by taking at least PSDB, PSI, PSIHI parameters into account.

In case of congestion, the gNB may use the PSI for PDU set discarding. For uplink, dedicated downlink signalling is used to request the UE to apply a shorter discard timer to low importance SDUs in PDCP.

NOTE 2:
How SDUs are identified as low importance is left up to UE implementation. When a PSI is available, it can be used to classify the PDCP SDUs of a PDU Set according to the guidelines specified in TS 26.522 [58].

After performing PDCP SDU discard, the transmitting PDCP entity may send a PDCP SDU discard report to the receiving PDCP entity, and the receiving PDCP entity may update the reordering window according to the information provided by the PDCP SDU discard report, as specified in TS 38.323 [8]. For uplink, dedicated downlink signalling is used to request the UE to send PDCP SDU discard report.
CHANGES ENDS
