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1
Introduction
This contribution describes the changes required in PDCP in order to capture the uplink behaviour of split bearer:

-
the UL data transfer procedure is restricted to send PDCP PDUs towards on CG only;
-
the data available for transmission in PDCP is only indicated towards the CG that transmit the PDCP PDUs.
NOTE:
it is assumed that the RRC parameter controlling split bearers in uplink is named pdcp-DC-uplinkMapping and takes two values: scg and mcg.
It is also interesting to notice that if split bearers were symetric by design instead of being artificially restricted in uplink, the changes would have been a lot simpler.
2
Text Proposal

Beginning of Text Proposal

4.5
Data available for transmission
For the purpose of MAC buffer status reporting, the UE shall consider PDCP Control PDUs, as well as the following as data available for transmission in the PDCP layer:

For SDUs for which no PDU has been submitted to lower layers:

· the SDU itself, if the SDU has not yet been processed by PDCP, or

· the PDU if the SDU has been processed by PDCP.

In addition, for radio bearers that are mapped on RLC AM, if the PDCP entity has previously performed the re-establishment procedure, the UE shall also consider the following as data available for transmission in the PDCP layer:

For SDUs for which a corresponding PDU has only been submitted to lower layers prior to the PDCP re-establishment, starting from the first SDU for which the delivery of the corresponding PDUs has not been confirmed by the lower layer, except the SDUs which are indicated as successfully delivered by the PDCP status report, if received:

· the SDU, if it has not yet been processed by PDCP, or

· the PDU once it has been processed by PDCP.

When indicating the data available for transmission to the MAC layer, the UE shall:

-
if PDCP Data PDU mapping restriction (pdcp-DC-uplinkMapping [3]) is set by higher layer:

-
if set to mcg, indicate the data available for transmission to the MCG MAC layer only;

-
if set to scg, indicate the data available for transmission to the SCG MAC layer only.

-
else indicate the data available for transmission to the MAC layer.
Next Modified Subclause

5.1.1
UL Data Transfer Procedures

At reception of a PDCP SDU from upper layers, the UE shall:

-
start the discardTimer associated with this PDCP SDU (if configured);

For a PDCP SDU received from upper layers, the UE shall:
-
associate the PDCP SN corresponding to Next_PDCP_TX_SN to this PDCP SDU;

NOTE:
Associating more than half of the PDCP SN space of contiguous PDCP SDUs with PDCP SNs, when e.g., the PDCP SDUs are discarded or transmitted without acknowledgement, may cause HFN desynchronization problem. How to prevent HFN desynchronization problem is left up to UE implementation.

-
perform header compression of the PDCP SDU (if configured) as specified in the subclause 5.5.4;

-
perform integrity protection (if applicable), and ciphering (if applicable) using COUNT based on TX_HFN and the PDCP SN associated with this PDCP SDU as specified in the subclause 5.7 and 5.6, respectively;
-
increment Next_PDCP_TX_SN by one;

-
if Next_PDCP_TX_SN > Maximum_PDCP_SN:

-
set Next_PDCP_TX_SN to 0;

-
increment TX_HFN by one;

-
if PDCP Data PDU mapping restriction (pdcp-DC-uplinkMapping [3]) is set by higher layer:

-
if set to mcg, submit the resulting PDCP Data PDU to lower layers of the MCG;
-
if set to scg, submit the resulting PDCP Data PDU to lower layers of the SCG.
-
else submit the resulting PDCP Data PDU to lower layers.
Next Modified Subclause

5.2.1.1
Procedures for DRBs mapped on RLC AM

When upper layers request a PDCP re-establishment, the UE shall:

-
reset the header compression protocol for uplink and start with an IR state in U-mode (if configured) [9] [11];
-
if connected as an RN, apply the integrity protection algorithm and key provided by upper layers (if configured) during the re-establishment procedure;
-
apply the ciphering algorithm and key provided by upper layers during the re-establishment procedure;

-
from the first PDCP SDU for which the successful delivery of the corresponding PDCP PDU has not been confirmed by lower layers, perform retransmission or transmission of all the PDCP SDUs already associated with PDCP SNs in ascending order of the COUNT values associated to the PDCP SDU prior to the PDCP re-establishment as specified below: 

-
perform header compression of the PDCP SDU (if configured) as specified in the subclause 5.5.4;

-
if connected as an RN, perform integrity protection (if configured) of the PDCP SDU using the COUNT value associated with this PDCP SDU as specified in the subclause 5.7;

-
perform ciphering of the PDCP SDU using the COUNT value associated with this PDCP SDU as specified in the subclause 5.6;
-
if PDCP Data PDU mapping restriction (pdcp-DC-uplinkMapping [3]) is set by higher layer:

-
if set to mcg, submit the resulting PDCP Data PDU to lower layers of the MCG;
-
if set to scg, submit the resulting PDCP Data PDU to lower layers of the SCG.
-
else submit the resulting PDCP Data PDU to lower layer.

Next Modified Subclause

5.3.1
Transmit operation

When upper layers request a PDCP re-establishment, for radio bearers that are mapped on RLC AM, the UE shall:

-
if the radio bearer is configured by upper layers to send a PDCP status report in the uplink (statusReportRequired [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 subclause 5.2.2.1by:

-
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;

-
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.
-
if PDCP Data PDU mapping restriction (pdcp-DC-uplinkMapping [3]) is set by higher layer:

-
if set to mcg, submit the resulting status report to lower layers of the MCG as the first PDCP PDU for transmission;

-
if set to scg, submit the resulting status report to lower layers of the SCG as the first PDCP PDU for transmission.

-
else submit the resulting status report to lower layers as the first PDCP PDU for transmission.
Next Modified Subclause

5.5.6.1
Transmit Operation

When an interspersed ROHC feedback packet is generated by the header compression protocol, the UE shall:

-
build the corresponding PDCP Control PDU as specified in subclause 6.2.5 i.e. without associating a PDCP SN, nor performing ciphering:

-
if PDCP Data PDU mapping restriction (pdcp-DC-uplinkMapping [3]) is set by higher layer:

-
if set to mcg, submit the resulting PDCP Control PDU to lower layers of the MCG;

-
if set to scg, submit the resulting PDCP Control PDU to lower layers of the SCG
-
else submit the resulting PDCP Control PDU to lower layers.
End of Text Proposal

