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	In RAN2#109bis-e the following agreements are made:
S2.2-1-1: The PDCP status report (to avoid packet duplication) for DL UM DRBs is needed for DAPS HO.

S3.2: PDCP status report for UM is mandatory to support for DAPS capable UE.

S3.2b: Secondary PDCP status report for AM is mandatory to support for DAPS capable UE.
S2.2-2-1: The second PDCP status report for DL UM DRBs is not needed for DAPS HO.

S2.6-5-1: Reordering_PDCP_RX_COUNT used for AM DRB reordering is needed for DAPS AM DRB.

S2.6-5-2: Last_Submitted_PDCP_RX_SN and Reordering_PDCP_RX_COUNT used for AM DRB reordering are needed for DAPS UM DRB.

S2.6-5-4: Last_Submitted_PDCP_RX_SN is set to [(Next_PDCP_RX_SN-1) modulo (Maximum_PDCP_SN+1)] upon PDCP reconfiguration for LTE UM DRB from normal PDCP to DAPS PDCP.

S2.6-5-5: For the change from DAPS PDCP to the normal PDCP upon the source release, the reordering function is still maintained.

S3.7-3: Discard timer is maintained during DAPS HO:


Reordering_PDCP_RX_COUNT is set to the COUNT value associated to RX_HFN and Next_PDCP_RX_SN upon PDCP reconfiguration for LTE UM DRB and LTE AM DRB without reordering from normal PDCP to DAPS PDCP.
Proposal 4: Align the terminology of “DAPS” between PDCP and RRC as shown in R2-2002860:

-
Remove “DAPS PDCP entity” and “normal PDCP entity” from the specification.

-
Use “DAPS bearer” in the specification.

-
Remove the text regarding association between PDCP entity and the RLC entity.
In RAN2#110-e the following agreement is made:

For downlink, the ROHC protocol of the target cell should maintain the IR state if operating in U-mode and O-mode during DAPS handover. This can be captured in a NOTE in PDCP specification.
Also during the rapporteur review of R16 TS 36.323, one misalignment issue is raised by rapporteur that the wording is“PDCP entity uses at most one ROHC compressor instance” while the DAPS PDCP figure has two ROHC instances. So TS 36.323 rapporteur suggests to have more clear clarification.



	
	

	Summary of change:
	1. First PDCP status report for DL UM DRBs is supported.

2. Add corresponding state variables related behaviors during PDCP reconfiguration, including Last_Submitted_PDCP_RX_SN and Reordering_PDCP_RX_COUNT,
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5. Remove the text regarding association between PDCP entity and the RLC entity. 
6. Update the title of figure 4.2.2-2 to align with “DAPS bearer”.
7. Remove EN: FFS on whether PDCP status reporting for DAPS bearers is needed for UL or DL for RLC UM.
8. Clarify when the reordering is used for DAPS bearer.
9. In 6.2.6, to clarify the format of PDCP status report is applicable for DRBs mapped on RLC UM and RLC AM. 
10. Add a NOTE for “For downlink, the ROHC protocol of the target cell should maintain the IR state if operating in U-mode and O-mode during DAPS handover” in 5.5.4.

11. Remove EN “FFS on whether/how to specify network behavior and how to handle source/target, regarding agreement "The target cell always transmits the PDCP PDUs containing IR packet until releasing the source cell"” in 5.5.4.


	
	

	Consequences if not approved:
	The new functions and correction above cannot be implemented.


	
	

	Clauses affected:
	4.2.2, 5.1.2.1.4, 5.3.1, 5.5.4, 5.13, 6.2.6, 7.1

	
	

	
	Y
	N
	
	

	Other specs
	X
	
	 Other core specifications

	TS 36.331 CRxxxx


	affected:
	
	X
	 Test specifications
	

	(show related CRs)
	
	X
	 O&M Specifications
	

	
	

	Other comments:
	

	
	

	This CR's revision history:
	


START OF CHANGES

4.2.2
PDCP entities
The PDCP entities are located in the PDCP sublayer. Several PDCP entities may be defined for a UE. Each PDCP entity carrying user plane data may be configured to use either uplink data compression (UDC) or to use header compression.

Each PDCP entity is carrying the data of one radio bearer. In this version of the specification, the robust header compression protocol (ROHC), Ethernet header compression (EHC), and UDC, are supported. Every PDCP entity uses at most one ROHC, one EHC, or one UDC compressor instance and at most one ROHC, one EHC, or one UDC decompressor instance. For DAPS bearers, the PDCP entity uses at most one ROHC compressor instance (i.e. use the ROHC compressor instance for source cell before uplink data switching, and use the ROHC compressor instance for target cell after uplink data switching) and at most two ROHC decompressor instances. UDC is not supported simultaneously with ROHC or EHC for the same radio bearer. ROHC and EHC are independently configured for the same radio bearer.

A PDCP entity is associated either to the control plane or the user plane depending on which radio bearer it is carrying data for.

Figure 4.2.2.1 represents the functional view of the PDCP entity for the PDCP sublayer; it should not restrict implementation. The figure is based on the radio interface protocol architecture defined in TS 36.300 [2].

For RNs, integrity protection and verification are also performed for the u-plane.
For split and LWA bearers, routing is performed in the transmitting PDCP entity, and reordering is performed in the receiving PDCP entity.

For PDCP duplication, submission of duplicates is performed in the transmitting PDCP entity, and duplicate discard is performed in the receiving PDCP entity.

For split bearers, except when PDCP duplication is configured and activated, when requested by lower layers to submit PDCP PDUs, the transmitting PDCP entity shall:

-
if ul-DataSplitThreshold is configured and the data available for transmission is larger than or equal to ul-DataSplitThreshold:

-
submit the PDCP PDUs to either the associated RLC entity configured for SCG or the associated RLC entity configured for MCG, whichever the PDUs were requested by;

-
else:

-
if ul-DataSplitDRB-ViaSCG is set to TRUE by upper layers, see TS 36.331 [3]:

-
if the PDUs were requested by the associated lower layers configured for SCG:

-
submit the PDCP PDUs to the associated RLC entity configured for SCG;

-
else:

-
if the PDUs were requested by the associated lower layers configured for MCG:

-
submit the PDCP PDUs to the associated RLC entity configured for MCG.

For LWA bearers, when submitting PDCP PDUs to lower layers, the transmitting PDCP entity shall:
-
if ul-LWA-DataSplitThreshold is configured and the data available for transmission is larger than or equal to ul-LWA-DataSplitThreshold:

-
submit the PDCP PDUs to either the associated RLC entity upon request from lower layers or the associated LWAAP entity;

-
else:

-
if ul-LWA-DRB-ViaWLAN is set to TRUE by upper layers,see TS 36.331 [3]:

-
submit the PDCP PDUs to the associated LWAAP entity;

-
else:
-
submit the PDCP PDUs to the associated RLC entity upon request from lower layers.
NOTE:
The selection of PDCP PDUs submitted to the associated LWAAP entity is left up to the UE implementation.
For bearers configured with PDCP duplication, when requested by lower layers to submit the PDCP PDUs, the transmitting PDCP entity shall:

-
if PDCP duplication is activated:

-
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;

-
else:

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

-
else:

-
submit the PDCP PDU to the associated RLC entity.
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Figure 4.2.2.1 - PDCP layer, functional view
Figure 4.2.2.2 represents the functional view of the PDCP entity associated with the DAPS bearer for the PDCP sublayer; it should not restrict implementation. The figure is based on the radio interface protocol architecture defined in TS 36.300 [2].
For DAPS bearers, the PDCP entity is configured with two sets of ciphering functions and keys and two sets of header compression protocols.

For DAPS bearers, routing is performed in the transmitting PDCP entity, and reordering is performed in the receiving PDCP entity.

For DAPS bearers, when submitting PDCP PDUs to lower layers, the transmitting PDCP entity shall:

-
if the uplink data switching has not been requested by upper layers:

-
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.

[image: image2.emf]Radio Interface (Uu)

Ciphering

Header  Compression 

(u-plane only)

 

 

 

Sequence numbering

Header  Decompression 

(u-plane only)

Deciphering

Remove PDCP Header

In order delivery and duplicate detection (u-plane only)

Reordering (u-plane only)

Ciphering

Header  Compression 

(u-plane only)

 

 

Add PDCP header

Routing (u-plane only)

 

 

Header  Decompression 

(u-plane only)

Deciphering

Transmitting PDCP  entity Receiving PDCP  entity

UE

UE

Packets associated 

to a PDCP SDU

Packets associated 

to a PDCP SDU

Packets not 

associated to a 

PDCP SDU Packets not 

associated to a 

PDCP SDU

Packets not 

associated to a 

PDCP SDU Packets not 

associated to a 

PDCP SDU

Packets associated 

to a PDCP SDU

Packets associated 

to a PDCP SDU


Figure 4.2.2.2: PDCP layer associated with DAPS bearer, functional view
NEXT CHANGE

5.1.2.1.4
Procedures for DRBs mapped on RLC AM or RLC UM, for LWA bearers and SLRB when the reordering function is used

For DRBs mapped on RLC AM and RLC UM, for LWA bearers and when PDCP duplication is used, the PDCP entity shall use the reordering function as specified in this clause when:

-
the PDCP entity is associated with two RLC entities; or

-
the PDCP entity is configured for a LWA bearer; or

-
the PDCP entity is associated with one AM RLC entity after it was, according to the most recent reconfiguration, associated with two AM RLC entities or configured for a LWA bearer without performing PDCP re-establishment; or

-
the PDCP entity is configured with PDCP duplication; or
- 
the PDCP entity is reconfigured to configure DAPS.
For SLRBs mapped on RLC UM, the PDCP entity shall use the reordering function as specified in this clause when:

-
the PDCP entity receives a PDCP SN which is not "0".

The PDCP entity shall not use the reordering function in other cases.

NEXT CHANGE

5.3.1
Transmit operation
When upper layers request a PDCP re-establishment or PDCP Data Recovery; or when PDCP status report is triggered by polling or periodic reporting; or when PDCP status report is triggered by WLAN Connection Status Reporting of temporary unavailability (suspended, see TS 36.331 [3]); or when upper layers request uplink data switching during DAPS handover, or when upper layers reconfigure the PDCP entity to release DAPS and daps-SourceRelease is configured in TS 36.331 [3], for radio bearers that are mapped on RLC AM, or when upper layers request uplink data switching during DAPS handover for radio bearers that are mapped on RLC UM, the UE shall:

-
if the radio bearer is configured by upper layers to send a PDCP status report in the uplink (statusReportRequired, see TS 36.331 [3]) or the status report is triggered by PDCP status report polling or PDCP periodic status reporting or the status report is triggered by WLAN Connection Status Reporting of temporary unavailability (suspended, see TS 36.331 [3]) when wlan-SuspendTriggersStatusReport is configured, see TS 36.331 [3], compile a status report as indicated below after processing the PDCP Data PDUs that are received from lower layers due to the re-establishment of the lower layers as specified in the clause 5.2.2.1, and submit it to lower layers as the first PDCP PDU for the transmission, by:

-
setting the FMS field to the PDCP SN of the first missing PDCP SDU;

-
if there is at least one out-of-sequence PDCP SDU stored, allocating a Bitmap field of length in bits equal to the number of PDCP SNs from and not including the first missing PDCP SDU up to and including the last out-of-sequence 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 8188 bytes, whichever comes first;

-
setting as '0' in the corresponding position in the bitmap field for all PDCP SDUs that have not been received as indicated by lower layers, and optionally PDCP SDUs for which decompression have failed;

-
indicating in the bitmap field as '1' for all other PDCP SDUs.


NEXT CHANGE

5.5.4
Header compression using ROHC
The ROHC protocol generates two types of output packets:

-
ROHC compressed packets, each associated with one PDCP SDU

-
standalone packets not associated with a PDCP SDU, i.e. interspersed ROHC feedback packets

A ROHC compressed packet is associated with the same PDCP SN and COUNT value as the related PDCP SDU.

For DAPS bearers, the PDCP entity shall perform the header compression for the PDCP SDU using the ROHC protocol either configured for the source cell or configured for the target cell, based on to which cell the PDCP SDU is transmitted.
Interspersed ROHC feedback packets are not associated with a PDCP SDU. They are not associated with a PDCP SN and are not ciphered.

NOTE 1:
If the MAX_CID number of ROHC contexts are already established for the compressed flows and a new IP flow does not match any established ROHC context, the compressor should associate the new IP flow with one of the ROHC CIDs allocated for the existing compressed flows or send PDCP SDUs belonging to the IP flow as uncompressed packet.
NOTE 2:
For downlink, the ROHC protocol of the target cell should maintain the IR state if operating in U-mode and O-mode during DAPS handover before release of source cell.

NEXT CHANGE

5.13
PDCP Reconfiguration
When upper layers reconfigure the PDCP entity to configure DAPS, the UE shall:

-
establish a ciphering function for the radio bearer and apply the ciphering algorithm and key provided by upper layers for the ciphering function;

-
establish a header compression protocol for the radio bearer and apply the header compression configuration provided by upper layers for the header compression protocol.
When upper layers reconfigure the PDCP entity to release DAPS, the UE shall:

-
release the ciphering function associated to the released RLC entity for the radio bearer;

-
release the header compression protocol associated to the released RLC entity for the radio bearer.

NOTE 1:
The state variables which control the transmission and reception operation should not be reset, and the timers including t-Reordering and discardTimer keep running during PDCP entity reconfiguration procedure.
NOTE 2:
Before releasing the header compression protocol and the ciphering function associated to the released RLC entity, how to handle all stored PDCP SDUs received from the released RLC entity is left up to UE implementation.

NOTE 3:
Upon upper layers reconfigure the PDCP entity to release DAPS, the reordering function is still maintained.

NEXT CHANGE

6.2.6
PDCP Control PDU for PDCP status report

Figure 6.2.6.1 shows the format of the PDCP Control PDU carrying one PDCP status report when a 12 bit SN length is used, Figure 6.2.6.2 shows the format of the PDCP Control PDU carrying one PDCP status report when a 15 bit SN length is used, and Figure 6.2.6.3 shows the format of the PDCP Control PDU carrying one PDCP status report when an 18 bit SN length is used. This format is applicable for DRBs mapped on RLC UM and RLC AM.
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Figure 6.2.6.1: PDCP Control PDU format for PDCP status report using a 12 bit SN
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Figure 6.2.6.2: PDCP Control PDU format for PDCP status report using a 15 bit SN
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Figure 6.2.6.3: PDCP Control PDU format for PDCP status report using an 18 bit SN
NEXT CHANGE

7.1
State variables
This sub clause describes the state variables used in PDCP entities in order to specify the PDCP protocol.
All state variables are non-negative integers.

The transmitting side of each PDCP entity shall maintain the following state variables:

a)
Next_PDCP_TX_SN
The variable Next_PDCP_TX_SN indicates the PDCP SN of the next PDCP SDU for a given PDCP entity. At establishment of the PDCP entity, the UE shall set Next_PDCP_TX_SN to 0. For the PDCP entity mapped with SLRB of which the indicated SL-V2X-TxProfile is rel15 (see TS 36.331 [3]), the UE shall set Next_PDCP_TX_SN to 1 at establishment of the PDCP entity.

b)
TX_HFN

The variable TX_HFN indicates the HFN value for the generation of the COUNT value used for PDCP PDUs for a given PDCP entity. At establishment of the PDCP entity, the UE shall set TX_HFN to 0.

The receiving side of each PDCP entity shall maintain the following state variables:

c)
Next_PDCP_RX_SN
The variable Next_PDCP_RX_SN indicates the next expected PDCP SN by the receiver for a given PDCP entity. At establishment of the PDCP entity, the UE shall set Next_PDCP_RX_SN to 0. For the PDCP entity mapped with SLRB of which the indicated SL-V2X-TxProfile is rel15 (see TS 36.331 [3]), the UE shall set Next_PDCP_RX_SN to (x +1) modulo (Maximum_PDCP_SN + 1), where x is the SN of the first received PDCP Data PDU with SN not set to "0".

d)
RX_HFN

The variable RX_HFN indicates the HFN value for the generation of the COUNT value used for the received PDCP PDUs for a given PDCP entity. At establishment of the PDCP entity, the UE shall set RX_HFN to 0.

e) Last_Submitted_PDCP_RX_SN

The variable Last_Submitted_PDCP_RX_SN indicates the SN of the last PDCP SDU delivered to the upper layers. At establishment of the PDCP entity, the UE shall set Last_Submitted_PDCP_RX_SN to Maximum_PDCP_SN. For the PDCP entity mapped with SLRB of which the indicated SL-V2X-TxProfile is rel15 (see TS 36.331 [3]), the UE shall set Last_Submitted_PDCP_RX_SN to (x – 0.5 * Reordering_Window) modulo (Maximum_PDCP_SN + 1), where x is the SN of the first received PDCP Data PDU with SN not set to "0". When upper layers reconfigure the PDCP entity to configure DAPS for a DRB mapped on RLC UM, the UE shall set Last_Submitted_PDCP_RX_SN to (Next_PDCP_RX_SN - 1) modulo (Maximum_PDCP_SN + 1).
f) Reordering_PDCP_RX_COUNT
This variable is used only when the reordering function is used. This variable holds the value of the COUNT following the COUNT value associated with the PDCP PDU which triggered t-Reordering. When upper layers reconfigure the PDCP entity to configure DAPS, the UE shall set Reordering_PDCP_RX_COUNT to the COUNT value associated to RX_HFN and Next_PDCP_RX_SN.
END OF CHANGES
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