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1. Introduction
In the email discussion [1], it is discussed how the UL split bearer should be specified in the NR PDCP specification. In the email discussion on the L2 parameters in RRC, the following conclusion was made:

	Proposal 1: Information for PDCP duplication / UL split is provided in PDCP-Config (not in LCH-Config). In the ASN.1, "configuredRLC" is changed to "defaultRLC" but can be changed if another name seems more suitable for 38.323.


In this contribution, we intend to resolve the remaining issue in UL split bearer in NR and propose the corresponding complete text proposals for them.
2. Discussions

In the following sections, we discuss the remaining issues with UL split bearer that are left open in the email discussion:
2.1 PDCP pre-processing
 In email discussion [1], the following proposed NOTE are given for how to specify the PDCP pre-processing functionality in PDCP:
	NOTE: 
The transmitting PDCP entity is allowed to submit PDCP PDUs to lower layers before receiving request from lower layers. It is up to UE implementation how many PDCP PDUs are submitted to lower layers before receiving request from lower layers.


Concerns were made whether normative text should be made in MAC specification for indicating when the request is sent to PDCP. In LTE, data for UL split bearer is delivered to the lower layer only when transmission request is indicated by the lower layer.  However, there is no normative text specifying the indication in the RLC or MAC specification. Hence, in NR, we also do not think there is such need for making normative text in the specification of MAC to help make the above NOTE useful.  
Proposal 1: There is no need for normative text for indicating when the request is sent to the PDCP layer in the MAC specification. 
For the case of NR-DC, we have made the agreement that PDCP layer can submit the data to lower layers before transmission request is sent from the lower layers. The reason for this is that NR want to reap the gain from pre-processing as much as possible. However, for the UL split bearer in LTE side of EN-DC, this is not the case. LTE RLC does not have the functionality of NR pre-processing and if data are submitted to RLC before transmission grant. They are only going to be stored in the buffer as RLC SDU and wait for the transmission opportunity. In this case, jitter in the RLC will happen and the RLC SDU will be discarded by the PDCP discard mechanism, which is not the ideal scenario. Hence, for the PDCP behaviour when one of the leg in the UL split bearer is LTE RLC, we make the following proposal:
Proposal 2: A clarification should be added that the NOTE is only applied for the case when the lower layer is NR RLC.
2.2 PDCP data volume indication
For NR, in the previous meeting, it was agreed to have:

-
RadioBearerConfig which contains a list of S/DRBs with corresponding SDAP/PDCP parameters

-
CellGroupConfig which contains a list of logical channels, the IE LCH-Config for a logical channel includes corresponding RLC/MAC parameters and the ID of the served DRB

In the email discussion for L2 parameters [2], there are two options proposed for the configuration of 2 logical channel configs associated with the same bearer:

	1)
An optional IE in PDCP-Config includes default LCH, ul-SplitThreshold and pdcpDuplication
2)
An optional IE in LCH-Config includes a CHOICE between ul-Disabled (BOOLEAN), ul-SplitThreshold (values, including zero) and pdcpDuplication (BOOLEAN)


With respect to the two options, agreement was made that that information about PDCP duplication/ UL split in included in the RadioBearerConfig instead of CellGroupConfig. Based on this agreement, we should not use CG-related indicator in NR.

Proposal 3: We should not use CG-related indicator in NR.

Hence, based on the above discussion, the LTE configuration based on CG, i.e., ul-DataSplitDRB-ViaSCG is not applicable in NR anymore. In our point of view, also shown as the result in the email discussion [2], it is more straightforward to make the configure the logical channel associated with the radio bearer with the properties “primary”/“secondary” or “first”/”second” for the case of duplication or split bearer.
Proposal 4: Two logical channel associated with the DRB should be configured with the property “primary”/“secondary” or “first”/”second”.

From my understanding, the “primary”/“secondary” or “first”/”second” configuration in logical channel has the following functionalities in NR:

· In UL split bearer, when the data volume is lower than the threshold.

· data shall be only routed to the primary RLC
· data volume shall be only reported to the primary RLC 
We think that the configuration should be unified for the above cases. This is also reflected in the design in LTE that the configuration is unified for data routing and data volume calculation via the parameter ul-DataSplitDRB-ViaSCG.
Proposal 5: This configuration for logical channels (“primary”/“secondary” or “first”/”second”) should be unified for data routing and data volume calculation. 
3. Conclusion
In this contribution, we discuss the remaining issues in UL split bearer. The following proposals have been made:
Proposal 1: There is no need for normative text for indicating when the request is sent to the PDCP layer in the MAC specification. 

Proposal 2: A clarification should be added that the NOTE is only applied for the case when the lower layer is NR RLC.
Proposal 3: We should not use CG-related indicator in NR.

Proposal 4: Two logical channel associated with the DRB should be configured with the property “primary”/“secondary” or “first”/”second”.
Proposal 5: This configuration for logical channels (“primary”/“secondary” or “first”/”second”) should be unified for data routing and data volume calculation. 

4. Text proposal for 38.323 PDCP preprocessing

5.2.1
Transmit operation
At reception of a PDCP SDU from upper layers, the transmitting PDCP entity shall:

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

For a PDCP SDU received from upper layers, the transmitting PDCP entity shall:
-
associate the COUNT value corresponding to TX_NEXT to this PDCP SDU;

NOTE:
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 as specified in the subclause 5.7.4;

-
perform integrity protection, and ciphering using the TX_NEXT as specified in the subclause 5.9 and 5.8, respectively;

-
set the PDCP SN of the PDCP Data PDU to TX_NEXT modulo 2[pdcp-SN-Size];
-
increment TX_NEXT by one;

-
submit the resulting PDCP Data PDU to lower layer as specified below.
When submitting a PDCP Data PDU to lower layer, the transmitting PDCP entity shall:

-
if the transmitting PDCP entity is associated with one RLC entity:

-
submit the PDCP Data 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;

-
else, if pdcpDuplication is configured but not activated:
-
submit the PDCP Data PDU to the configured RLC entity;

-
else:

-
if the total amount of PDCP data volume and RLC data volume pending for initial transmission in the two associated RLC entities is less than ul-DataSplitThreshold:

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

-
else:

-
submit the PDCP Data PDU to one of the associated RLC entity.

NOTE: 
The transmitting PDCP entity is allowed to submit PDCP PDUs to lower layers before receiving request from lower layers. It is up to UE implementation how many PDCP PDUs are submitted to lower layers before receiving request from lower layers.
5. Text proposal for 38.323 PDCP date volume calculation
5.6
Data volume calculation
For the purpose of MAC buffer status reporting, the transmitting PDCP entity shall consider the following as PDCP data volume:

-
the PDCP SDUs for which no PDCP Data PDUs have been constructed;

-
the PDCP Data PDUs that have not been submitted to lower layers;

-
the PDCP Control PDUs;

-
for AM DRBs, the PDCP SDUs to be retransmitted according to subclause 5.1.2;

-
for AM DRBs, the PDCP Data PDUs to be retransmitted according to subclause 5.5.
If the transmitting PDCP entity is associated with two RLC entities, when indicating the PDCP data volume to a MAC entity for BSR triggering and Buffer Size calculation, the UE shall:
-
if the total amount of PDCP data volume and not yet transmitted RLC data volume in the two associated RLC entities is less than ul-DataSplitThreshold:

-
indicate the PDCP data volume to the MAC entity associated with primary RLC;

-
indicate the PDCP data volume as 0 to the secondary MAC entity associated with secondary RLC;

-
else:
-
indicate the PDCP data volume to both MAC entities.
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