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According to the NR discussion, the PDCP could have data duplicated for transmission, and the duplicated packet should be sent to different legs.  During the email discussion of drafting the TS 38.323, an editor’s note “Other SDUs and PDUs that are considered as PDCP data volume are FFS.” is left in running TS 38.323 [1]. In this contribution, we clarifies the “Data available for transmission” in the PDCP entity, which is used for the calculation of BS (Buffer Status) in BSR (Buffer Status Report).
Discussion
1 
2 
PDCP data volume
For the duplicated bearer which has two RLC entities and one MAC entity, as only the PDCP SDUs are calculated as “PDCP data volume” and the PDCP duplication function is used to duplicate the PDCP PDU, a PDCP SDU only needs to be calculated once even when the PDCP duplication is activated (i.e. one PDCP SDU leads to two PDCP PDUs). This means that the calculation of the PDCP data volume does not need to differentiate duplicated PDCP PDUs and un-duplicated PDCP SDU, and all PDCP SDUs will be calculated once as PDCP data volume. 
Proposal 1: A PDCP SDU is only calculated once as PDCP data volume regardless whether the PDCP duplication is activated or not.

According to the current running TS 38.323, only the packets (including both SDUs and PDUs) which have not been submitted to the lower layers are considered as PDCP data volume. However the PDCP in LTE will also consider the packets (including both SDUs and PDUs) which have been submitted to the lower layers prior to the PDCP re-establishment (which is used for handover) or the PDCP data recovery procedure (which is used for ) as PDCP data volume. This is used for the PDCP packet re-transmission when the corresponding RLC entity is configured as AM mode. From our understanding, the same rules as in LTE PDCP can be re-used also for NR PDCP.
Proposal 2: For radio bearers that are mapped on RLC AM, the SDUs for which a corresponding PDU has been submitted to lower layers only prior to the PDCP re-establishment procedure or the PDCP data recovery procedure are also considered as “PDCP data volume”, as in LTE.

Indication of PDCP data volume to MAC
According to the LTE PDCP specification [2], the PDCP entity firstly calculates the “PDCP data volume”, and then indicates the “PDCP data volume” to either one MAC entity or two MAC entities, according to the bearer type. According to the NR agreements achieved so far, we could have the following bearer types:
· MCG bearer including DRB and SRB
· SCG bearer including DRB and SRB
· Split bearer including DRB and SRB
· CA duplicate bearer including DRB and SRB (which has two corresponding RLC entities and one corresponding MAC)
From our understanding the “indication of PDCP data volume to MAC” of different bearer types should be differentiated based on the bearer type, as in LTE.

MCG/SCG bearer
For MCG/SCG bearer, the PDCP data volume of the bearer are indicated to the corresponding MAC entity, as in LTE.
Proposal 3: For the MCG/SCG bearer, the PDCP data volume of the bearer are indicated to the corresponding MAC entity, as in LTE.

Split bearer without duplication
For MCG/SCG split bearer which is not configured with PDCP duplication or configured with PDCP duplication but deactivated, the indication of PDCP data volume to MAC should be the same as the LTE PDCP. The details of the indications can be found as follows, and the same rule can be applied to both MCG and SCG split bearer.
Proposal 4: For the split bearer, if the PDCP data volume is blow the “ul-DataSplitThreshold” and the data path is set to MCG, indicate the PDCP data volume to the MCG MAC entity, as in LTE.
Proposal 5: For the split bearer, if the PDCP data volume is blow the “ul-DataSplitThreshold” and the data path is set to SCG, indicate the PDCP data volume to the SCG MAC entity, as in LTE.
Proposal 6: For the split bearer, if the PDCP data volume is larger than or equal to the “ul-DataSplitThreshold”, indicate the PDCP data volume to both the MCG and the SCG MAC entity, as in LTE.

Split bearer with activated PDCP duplication
For MCG/SCG split bearer which is configured with PDCP duplication and activated, the threshold based UL path selection is no longer applicable for the split bearer. This means that the PDCP data volume should be indicated to both MCG and SCG MAC entity.
Proposal 7: For the split bearer, if the PDCP duplication is activated, indicate the PDCP data volume to both the MCG and the SCG MAC entity. 

CA duplicate bearer with deactivated PDCP duplication
When the PDCP duplication is deactivated for the duplicated bearer, the PDCP data volume should only be indicated to only one logical channel (i.e. one UL path) and the logical channel should be configurable via RRC.
Proposal 8: If the PDCP duplication is deactivated for the CA duplicate bearer, indicate the PDCP data volume for a logical channel (i.e. one UL path) which is configured by RRC to the corresponding MAC entity.

CA duplicate bearer with activated PDCP duplication
When the PDCP duplication is activated for the duplicated bearer, as proposed in our Proposal 1, the PDCP SDU is only calculated once in the PDCP data volume. The PDCP entity can indicates the same amount of the PDCP data volume for two logical channels (i.e. two UL paths) to the corresponding MAC entity.
Proposal 9: If the PDCP duplication is activated for the CA duplicate bearer, indicate the same amount of the PDCP data volume for two logical channels (i.e. two UL paths) to the corresponding MAC entity.
Conclusion
According to the analysis given above, we have the following observations and proposals, and the text proposal can be found in Annex A.
Proposal 1: A PDCP SDU is only calculated once as PDCP data volume regardless whether the PDCP duplication is activated or not.
Proposal 2: For radio bearers that are mapped on RLC AM, the SDUs for which a corresponding PDU has been submitted to lower layers only prior to the PDCP re-establishment procedure or the PDCP data recovery procedure are also considered as “PDCP data volume”, as in LTE.
Proposal 3: For the MCG/SCG bearer, the PDCP data volume of the bearer are indicated to the corresponding MAC entity, as in LTE.
Proposal 4: For the split bearer, if the PDCP data volume is blow the “ul-DataSplitThreshold” and the data path is set to MCG, indicate the PDCP data volume to the MCG MAC entity, as in LTE.
Proposal 5: For the split bearer, if the PDCP data volume is blow the “ul-DataSplitThreshold” and the data path is set to SCG, indicate the PDCP data volume to the SCG MAC entity, as in LTE.
Proposal 6: For the split bearer, if the PDCP data volume is larger than or equal to the “ul-DataSplitThreshold”, indicate the PDCP data volume to both the MCG and the SCG MAC entity, as in LTE. 
Proposal 7: For the split bearer, if the PDCP duplication is activated, indicate the PDCP data volume to both the MCG and the SCG MAC entity. 
Proposal 8: If the PDCP duplication is deactivated for the CA duplicate bearer, indicate the PDCP data volume for a logical channel (i.e. one UL path) which is configured by RRC to the corresponding MAC entity.
Proposal 9: If the PDCP duplication is activated for the CA duplicate bearer, indicate the same amount of the PDCP data volume for two logical channels (i.e. two UL paths) to the corresponding MAC entity.
Proposal 10: To capture the Text Proposal as given in Annex A in the running TS 38.323.
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Annex A.
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For the purpose of MAC buffer status reporting, the transmitting PDCP entity shall consider PDCP Control PDUs, as well as the following as PDCP data volume:
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.
Editor’s Note: Other SDUs and PDUs that are considered as PDCP data volume are FFS.
For radio bearers that are mapped on RLC AM, if the PDCP entity has previously performed the PDCP re-establishment procedure or the data recovery procedure, the UE shall also consider as data available for transmission in the PDCP layer, all the PDCP PDUs that have only been submitted to re-established AM RLC entity prior to the PDCP data recovery, starting from the first PDCP PDU whose successful delivery has not been confirmed by lower layers, except the PDUs which are indicated as successfully delivered by the PDCP status report, if received.
For MCG/SCG bearer, when indicating the PDCP data volume to a MAC entity for BSR triggering and Buffer Size calculation, the UE shall:
-	indicate the PDCP data volume to the corresponding MAC entity of the bearer.
For split bearers, when indicating the PDCP data volume to a MAC entity for BSR triggering and Buffer Size calculation, the UE shall:
-	if pdcp-duplication is configured and activated:
-	indicate the PDCP data volume to both the MAC entity configured for SCG and the MAC entity configured for MCG.
-	else:
-	if ul-DataSplitThreshold is configured and the PDCP data volume is larger than or equal to ul-DataSplitThreshold:
-	indicate the PDCP data volume to both the MAC entity configured for SCG and the MAC entity configured for MCG;
-	else:
-	if ul-DataSplitDRB-ViaSCG is set to TRUE by upper layer [3]:
-	indicate the PDCP data volume to the MAC entity configured for SCG only;
-	if ul-DataSplitThreshold is configured, indicate the data available for transmission as 0 to the MAC entity configured for MCG;
-	else:
-	indicate the PDCP data volume to the MAC entity configured for MCG only;
-	if ul-DataSplitThreshold is configured, indicate the data available for transmission as 0 to the MAC entity configured for SCG.
For MCG/SCG bearer configured with pdcp-duplication, when indicating the PDCP data volume to a MAC entity for BSR triggering and Buffer Size calculation, the UE shall:
-	if pdcp-duplication is configured and activated:
-	indicate the PDCP data volume for two logical channels to the corresponding MAC entity of the bearer.
-	else:
-	indicate the PDCP data volume for one logical channel which is configured by upper layer to the corresponding MAC entity of the bearer.
Editor’s note: The field name of pdcp-duplication is to be decided by the discussion on the RRC configuration of PDCP duplication.
Editor’s note: The field name of the logical channel which is used for the UL path of the PDCP deactivation of the duplicate bearer is to be decided by the discussion on the RRC configuration of PDCP duplication.

