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1   Introduction
In the previous RAN2 meetings, the following agreements were made on carriers/cells restriction for PDCP duplication [1] [2] [3]:

	Agreements in RAN2#99bis
1
PDCP data duplication for LTE shall assume NR PDCP data duplication as baseline.
2
For CA case, LCP applies configured LCH to carriers/ cells restriction for LCHs of a duplication RB and the restriction is lifted when duplication is deactivated as agreed in NR.

3
LCH to carriers/ cells restriction is configured for CA duplication.

Agreements in RAN2#100

1
The logical channel handling can take the NR’s conclusion as baseline:

· Duplicated PDCP PDUs are submitted to two different RLC entities for two different LCHs, and the LCHs cannot be mapped on the same carrier.
· LCP takes into account all the restrictions configured for the logical channels (which include the PDCP data duplication restrictions).

Agreements in RAN2#101

1
The same PDCP mechanism for “Data volume calculation” can be used for both CA and DC duplication.

2
For DC case, when PDCP duplication is activated, all PDCP data is reported to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the second RLC entity.

3
For CA case, when PDCP duplication is activated, all PDCP data is reported to the MAC entity which is the same as agreed in NR session.
Agreements in RAN2#101bis
1
One single PBR value is used regardless of whether duplication is activated or deactivated.


In legacy CA, there is no such restriction for data transmission and BSR reporting. In this contribution, we will discuss the impacts on BSR procedure in DC case and CA case when above restrictions applies. 
2   Discussion

2.1 Legacy SR/BSR mechanism
In RAN2#101 meeting, it is agreed that for DC case, when PDCP duplication is activated, all PDCP data is reported to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the second RLC entity. After PDCP entity indicates the data available for transmission to both the MAC entity configured for MCG and the MAC entity configured for SCG, the two MAC entities will trigger two BSRs separately, i.e. one is used to request resource from MeNB, the other is used to request resource from SeNB. In case there is no resource for BSR transmission, SR will be triggered separately for MCG and SCG. Obviously, there is no problem with current SR and BSR mechanism in DC case.
Observation1: Current SR and BSR mechanism is applicable to support PDCP duplication via DC.
Duplicated packets have been agreed to be transmitted via two different legs to improve the reliability. The PDCP PDU and its duplicate shall not be transmitted on the same carrier according to RAN2 agreements. Therefore, the eNB should schedule different grants on different carriers for the duplicated transmission. 

An issue is how to indicate to the network the buffer status information of different logical channels associated with a PDCP entity for packet duplication. In DC duplication, the two logical channels should be associated with two different MAC entities. Therefore, the buffer status information of two logical channels should be indicated to MeNB and SeNB separately. In CA duplication, a straightforward way to do this is that the eNB configures two different LCGs for the two different logical channels associated with the PDCP entity for packet duplication. In this case, based on the LCG ID in the BSR, the eNB can be aware of the buffer size of the two LCGs containing the two legs separately.

Observation 2: It is up to eNB implementation to put two duplicated LCHs into different LCGs in order to schedule grants on different carriers for duplicate transmission. 
After that, UE can send a BSR including two buffer sizes of the two different LCGs including the duplicated LCHs when data becomes available for transmission. If there is no resource for BSR transmission, SR is triggered as legacy.
Observation 3: Current SR and BSR mechanism is applicable to support PDCP duplication via CA.

Compared to the SR/BSR procedure in DC case, there is only a single BSR/SR triggered in CA case for PDCP duplication. Obviously, separate SR/BSR transmission in DC duplication achieves higher reliability than single SR/BSR transmission in CA duplication. However, considering the limited time budget, even though there is obvious benefit from the enhance current SR and BSR scheme, current SR and BSR mechanism could be reused to support PDCP duplication via DC and CA in R15.

Proposal: When PDCP duplication via CA and DC is activated, current SR and BSR mechanisms could be reused in R15.
3   Conclusion

According to the analysis on the BSR procedure for data duplication, we make the following observations:

Observation1: Current SR and BSR mechanism is applicable to support PDCP duplication via DC.

Observation 2: It is up to eNB implementation to put two duplicated LCHs into different LCGs in order to schedule grants on different carriers for duplicate transmission. 
Observation 3: Current SR and BSR mechanism is applicable to support PDCP duplication via CA.

Then we propose as follows:

Proposal: When PDCP duplication via CA and DC is activated, current SR and BSR mechanisms could be reused in R15.
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