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1. Introduction
In the ASN.1 for PDCP-config, the following fields are configured inside PDCP-config:
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Specifically, the field description of pdcp-Duplication is given below

	pdcp-Duplication
Indicates whether or not uplink duplication is configured as specified in TS 38.323 [5]. This field is absent in this version of the specification.


In this contribution, we further discuss the potential issue with pdcp-Duplication and its field description. 
2. Discussion
 In NR, PDCP duplication is introduced to enhance the link reliability for data transmission. It can be further categoried by CA duplication and DC duplication. In order to establish the relationship between RLC and radio bearer, one filed named servedRadioBearer is configured udner RLC-Bearer-Config:
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For DC duplication, although the logical channel ids for two different CGs may not be unique, the radio bearer index for the two CGs is unique. For CA duplication, both the logical channel ids and radio bearer indices are unique since they belong to the same CG. Hence, for both CA and DC duplication, when two logical channels of the same CG or from two different CGs are configured with the same servedRadioBearer, it means that the two logical channels are associated with the same PDCP entity. Under this configuration, there are three possible scenarios, namely, CA duplication, DC duplication and UL split bearer. 
The distinction between CA and DC duplication is on the PDCP opearations when duplication is deactivated. We give the following table to summarize the PDCP operation for activated/deactivated PDCP duplication for CA and DC

	
	Duplication activated
	Duplication Deactivated

	CA duplication
	Transmit via both paths
	Transmit via the primary RLC path

	DC duplication
	Transmit via both paths
	Fallback to split bearer


TABLE1: Summary of PDCP opeations with activated/deactivated PDCP duplication
Hence, contrary to the field description of the parameter pdcp-Duplication, for CA duplication, it is actually not configured with this parameter, but via the servingRadioBearer inside RLC-Bearer-Config. 
Observation 1: servingRadioBearer inside RLC-Bearer-Config is enough for configuring CA duplication.
Moreover, in this previous RAN2 meeting, for PDCP duplication for DRB, it has been agreed that the initial state of activation/deactivation can be configured by RRC signalling. Based on the above discussion, we think that a more proper role for the field pdcp-Duplication, in addition of configuring DC duplication, is that it configures the initial state of activation/deactivation of PDCP duplication for DRB. 
Furthermore, in the PDCP specification, the UE does not need to differentiate between configured/activated PDCP duplication, as shown in the PDCP spec 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 two RLC entities:

-
if pdcpDuplication is configured and activated:
-
duplicate the PDCP Data PDU and submit the PDCP Data PDU to both associated RLC entities;

-
submit the PDCP Control PDU to the primary RLC entity;

-
else:

-
if the two associated RLC entities belong to the different Cell Groups; and

-
if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 36.322 [5]) in the two associated RLC entities is equal to or larger than ul-DataSplitThreshold:

-
submit the PDCP PDU to either the primary RLC entity or the secondary RLC entity;

-
else:

-
submit the PDCP PDU to the primary RLC entity.


However, for the MAC spec, in the activation/deactivation of PDCP duplication with MAC CE, it can be seen that the UE needs to know the whether or not duplication is configured for a DRB in order to determine the bitmap and its mapping to the DRB. 
	6.1.3.11
Duplication Activation/Deactivation MAC CE

The Duplication Activation/Deactivation MAC CE of one octet is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of a single octet containing eight D-fields. The Duplication Activation/Deactivation MAC CE is defined as follows (Figure 6.1.3.11-1).

-
Di: this field indicates the activation/deactivation status of the PDCP duplication of DRB i where i is the ascending order of DRB IDs configured with duplication. The Di field is set to one to indicate that the PDCP duplication of DRB i shall be activated. The Di field is set to zero to indicate that the PDCP duplication of DRB i shall be deactivated.
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Figure 6.1.3.11-1: Duplication Activation/Deactivation MAC CE


For SRB, whether or not duplication is configured should also be kown to the UE. This is because, according to the previous agreement, duplication is always activated for SRB when it is configured. Hence, the UE needs to determine whether to perform duplication based on whether or not duplication is configured. 
Based on the above discussions, we make the following observations:
Obervation 2: For CA duplication for DRB, indication for the initial state of activation/deactivation of CA duplication is needed.
Observation 3: For DC duplication for DRB, (a) configuration for DC duplication; and (b) configuration of the initial state of activation/deactivation are needed. 
While for SRB, when PDCP duplication is configured, it is always activated. Hence, we make the following observations:
Observation 4: For CA duplication for SRB, indication of initial state and the configuration of duplication are not needed.

Observation 5: For DC duplication for SRB, configureartion of duplication is needed. 
Based on the above discussion for the use of pdcp-Duplication, we think there can be two options for the uses of this field, which we summarize in the following tables:
Option 1:

	Use of pdcp_duplication
	DRB
	SRB

	CA duplication
	(1) Indicate the initial state of DC duplication: (a) TRUE => duplication adtivated; (b) FALSE=> duplication deactivated
	Absent

	DC duplication
	(1) Indicates the configuration of DC duplication by the presence of the field;

(2) Indicate the initial state of DC duplication: (a) TRUE => duplication adtivated; (b) FALSE=> duplication deactivated
	(1) Indicates the configuration of DC duplication by the presence of the field;

	UL split bearer
	Absent
	Absent 


Option 2:
	Use of pdcp_duplication
	DRB
	SRB

	CA duplication
	(1) Indicates the configuration of DC duplication by the presence of the field;

(2) Indicate the initial state of DC duplication: (a) TRUE => duplication adtivated; (b) FALSE=> duplication deactivated
	(1) Indicate the initial state of DC duplication: always set at TRUE=> duplication activated

	DC duplication
	(1) Indicates the configuration of DC duplication by the presence of the field;

(2) Indicate the initial state of DC duplication: (a) TRUE => duplication adtivated; (b) FALSE=> duplication deactivated
	(1) Indicates the configuration of DC duplication by the presence of the field;
(2) Indicate the initial state of DC duplication: always set at TRUE=> duplication activated

	UL split bearer
	Absent
	Absent 


In option 2, it unifies the cases for SRB and DRB and the absent condition is easier to describe, i.e., the field is only absent when the bearer is configured as split bearer. Hence, among the two options for the ASN.1 for this field, we prefer option 2.

Proposal 1: The field pdcp-Duplication indicates the configuration of duplication by the presence of the field.
Proposal 2: The field pdcp-Duplication also indicates the initial state of activation/deactivation of PDCP duplication. For duplication applied for SRB, the value of the field is always TRUE.
3. Conclusions
In this contribution, we discuss the remaining issues with PDCP-config and we have the following observations and proposal:
Observation 1: servingRadioBearer inside RLC-Bearer-Config is enough for configuring CA duplication.
Obervation 2: For CA duplication for DRB, indication for the initial state of activation/deactivation of CA duplication is needed.
Observation 3: For DC duplication for DRB, (a) configuration for DC duplication; and (b) configuration of the initial state of activation/deactivation are needed. 

Observation 4: For CA duplication for SRB, indication of initial state and the configuration of duplication are not needed.

Observation 5: For DC duplication for SRB, configureartion of duplication is needed. 
Proposal 1: The field pdcp-Duplication indicates the configuration of duplication by the presence of the field.
Proposal 2: The field pdcp-Duplication also indicates the initial state of activation/deactivation of PDCP duplication. For duplication applied for SRB, the value of the field is always TRUE.
Based on the above proposal, a correction has been provided in [1] and also attached below for reference. 
4. References
[1] R2-180, PDCP duplication configuration, Qualcomm Incoporated, Huawei, HiSilicon. 
5. Correction for PDCP-config
===================================1ST CHANGE========================================

6.3.2
Radio resource control information elements
The IE PDCP-Config is used to set the configurable PDCP parameters for signalling 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 Setup2


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


BOOLEAN 




},




uplinkOnlyROHC


SEQUENCE {





maxCID




INTEGER (1..16383)



DEFAULT 15,





profiles



SEQUENCE {






profile0x0006


BOOLEAN




},





drb-ContinueROHC


BOOLEAN 




},




...



},



integrityProtection

ENUMERATED { enabled }













OPTIONAL,
-- Cond ConnectedTo5GC



statusReportRequired
ENUMERATED { true }














OPTIONAL,
-- Cond Rlc-AM



outOfOrderDelivery

BOOLEAN

}


























OPTIONAL,
-- Cond DRB


-- FFS / TODO: Handle more than two secondary cell groups


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


...

}

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}

-- TAG-PDCP-CONFIG-STOP

-- ASN1STOP

	PDCP-Configfield descriptions

	discardTimer

Value in ms of discardTimer specified in TS 38.323 [5]. Value ms50 corresponds to 50 ms, ms100 corresponds to 100 ms and so on.

	drb-ContinueROHC

Indicates whether the PDCP entity continues or resets the ROHC header compression protocol during PDCP re-establishment. This field is set to true only in case of reconfiguration with sync where the PDCP termination point is not changed.

	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 configure ROHC profile(s) in uplink (there is no header compression in downlink). ROHC can be configured for any bearer type. ROHC should be configured at reconfiguration involving PDCP re-establishment if the RB was previously configured with ROHC.  Header compression should not be configured when out-of-order delivery is allowed for PDCP SDUs.



	integrityProtection

Indicates whether or not integrity protection is configured for this radio bearer.  The value of integrityProtection for a DRB can only be changed using reconfiguration with sync.

FFS: text to indicate where to find the key.

	maxCID

Indicates the value of the MAX_CID parameter as specified in TS 38.323 [5]

FFS: need to specify something with respect to UE capabilities.

	outOfOrderDelivery

Indicates whether or not outOfOrderDelivery specified in TS 38.323 [5] is configured. Out-of-order delivery is configured only when the radio bearer is established

	pdcp-Duplication
Indicates whether or not uplink duplication’s 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 whether duplication is configured. The value of this field, when the field is present, indicates whether duplication is activated. The value of this field is always TRUE, when configured for a SRB.

	pdcp-SN-Size

PDCP sequence number size, 12 or 18 bits.

	primaryPath

Indicates the cell group ID and LCID of the primary RLC entity as specified in TS 38.323 clause 5.2.1 for UL data tranmission 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.

	pdcp-SN-Size

PDCP sequence number size, 12 or 18 bits.

	statusReportRequired

For AM DRBs, indicates whether the DRB is configured to send a PDCP status report in the uplink, as specified in TS 38.323 [5]. For UL DRBs, the value shall be ignored by the UE.

	t-Reordering

Value in ms of t-Reordering specified in TS 38.323 [5]. Value ms0 corresponds to 0ms, value ms20 corresponds to 20ms, value ms40 corresponds to 40ms, and so on.  When the field is absent the UE applies the value infinity.

	ul-DataSplitThreshold

Parameter specified in TS 38.323 [5]. Value b0 corresponds to 0 bits, value b100 corresponds to 100 bits, value b200 corresponds to 200 bits, and so on. 



	


	Conditional presence
	Explanation

	DRB
	This field is mandatory present when the corresponding DRB is being set up, not present for SRBs.  Otherwise this field is optionally present, need M.

	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 an additional logical channel to the PDCP entity.

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 and all its included parameters are released.

	Rlc-AM
	The field is mandatory present upon setup of a PDCP entity for a radio bearer configured with RLC AM. Otherwise, the field is optionally present, need R.

	Setup
	The field is mandatory present in case of radio bearer setup. Otherwise the field is optionally present, need M.

	SplitBearer
	The field is optional present, need M, in case of radio bearer with more than one associated RLC mapped to different cell groups. Otherwise the field is not present and the UE shall delete any existing value for this field.

	ConnectedTo5GC
	The field is optionally present, need R, if EN-DC is not configured, and absent if EN-DC is configured.

	Setup2
	This field is mandatory present in case for radio bearer setup for RLC-AM and RLC-UM. This field is optionally present in case for handover and reestablishment for for RLC-UM..Otherwise, ths field is not present.


===================================END OF CHANGES===================================
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