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Introduction
In this contribution, we discuss how PDCP calculates data available for transmission for BSR reporting when duplication function is employed. Thereby we propose a unified procedure for duplication both DC and CA. 
We updated this contribution with respect to agreements in RAN2#99bis regarding pre-processing and data volume calculation.
[bookmark: _Ref178064866]Discussion
BSR reporting is used to provide the serving gNB with information about the amount of data available for transmission in UL. BSR reporting is per MAC entity. In LTE, in a long BSR, the buffer sizes are indicated per logical channel group, where logical channels can be associated to a logical channel group (LCG). 
The buffer status report per LCG consists of data available for transmission as indicated by RLC and PDCP associated with the respective logical channels of this group. Here we discuss how the data available for transmission is calculated on PDCP. In the upper part of Figure 1, the standardized mechanism for the non-split bearer and the split bearer is illustrated. In DC, for the split bearer, if the amount of data on PDCP and RLCs is below the split threshold, data is indicated only to the configured prioritized cell group (logical channel), while when data is above the threshold, all data is indicated to both cell groups. In this way, the same data is reported twice to the network when data volume is above the threshold. It is up to network implementation to avoid potential over-scheduling in this case. When the UE submits data from PDCP to RLC before a transmission opportunity is indicated, for BSR reporting the data should be considered on RLC, i.e. not on PDCP anymore.
If duplication is activated on PDCP, the data will be eventually transmitted via both logical channels. This is the same in DC and CA. It appears therefore straight forward to indicate in the per-LCG BSR the PDCP data which was not yet transmitted via the logical channel of the LCG. This will eventually lead to reporting data on PDCP twice, which is correct, since the data will eventually also be transmitted twice. This procedure is illustrated in Figure 1 for CA and DC, respectively. While the BSR reporting as such is different between DC and CA, i.e. in DC two MAC entities with each their own BSR procedures exist while in CA, one MAC entity with its one BSR procedure reports buffer status for different LCGs, the BSR procedure as such as well as the PDCP procedure to report data for transmission is the same.
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Figure 1: BSR reporting in CA, DC with and without duplication.
As described above and illustrated in Figure 1, we propose:
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[bookmark: _Toc484007907][bookmark: _Toc490055739][bookmark: _Toc493576800][bookmark: _Toc493577693][bookmark: _Toc494295748][bookmark: _Toc498618066]- only data that had not yet been transmitted to the logical channel of the LCG for which the BSR is constructed. PDCP PDUs conveyed from PDCP to RLC for pre-processing are thereby considered “transmitted” from PDCP point of view.
This will lead to PDCP data reported twice, i.e. once for each LCG. Below we provide a text proposal for the “Data volume calculation” procedure on PDCP, implementing the discussed proposals.
Text proposal for PDCP 
Track changes are applied on the current draft TS 38.323, v1.01_v4_clean as distributed on email reflector.
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 pdcpDuplication is configured and activated, for SDUs for which a PDU has been submitted to lower layers associated with a first logical channel, for the purpose of MAC buffer status reporting associated with a second logical channel:
- 	the PDU, if the PDU had not yet been confirmed to be successfully delivered by lower layers.
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Conclusions
Based on the discussion in section 2 we propose the following:
Proposal 1	The PDCP procedure “Data volume calculation” is the same in CA and DC duplication.
Proposal 2	PDCP in duplication reports the following data as available for transmission for BSR reporting of a particular LCG:
- only data that had not yet been confirmed to be successful delivered by any logical channel, and:
- only data that had not yet been transmitted to the logical channel of the LCG for which the BSR is constructed. PDCP PDUs conveyed from PDCP to RLC for pre-processing are thereby considered “transmitted” from PDCP point of view.
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