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1.	Introduction
In the RAN2#101-bis meeting, RAN2 discussed about decoupling between SCell activation/deactivation MAC CE and packet duplication MAC CE and LCP issue. However, BSR issue caused by CA packet duplication was not handled in the last meeting. In this contribution, we discuss on impact of packet duplication on BSR.

2.	Discussions
In CA packet duplication, three concerns are raised by some companies. One is when packet duplication is activated, another is when packet duplication is ongoing, and the other is when packet duplication is deactivated. Those three concerns are discussed in detail below.

When packet duplication is activated
When CA packet duplication is activated, duplicated data can be arrived at two RLC entities simultaneously and these may trigger two BSRs separately. In [1], they said that these two BSRs should be transmitted separately to improve the reliability and, for this, even though one BSR is transmitted, another BSR triggered by its corresponding duplicated logical channel should not be cancelled. However, we think that there is little or maybe no gain from this proposal.
This is because when a BSR is transmitted, in most cases, this BSR would be transmitted successfully and the network gives UL grants to the UE based on the transmitted BSR. According to the proposal, another BSR will be reported but it would be unnecessary because BS information of the BSR would be almost same compared with the previous transmitted BSR. Of course, the first BSR transmission may be failed but it is also no problem because periodic BSR would be triggered. Thus, we think that when a BSR is transmitted, another BSR triggered by its corresponding duplicated logical channel should be cancelled.
Proposal1. In CA packet duplication, even though two BSRs are triggered simultaneously, if one BSR is transmitted, all triggered BSR should be cancelled as it is.

When packet duplication is ongoing
In CA packet duplication, if a PDCP entity is mapped on two AM RLC entities, the temporary blockage will not happen and there is no problem because it was agreed that “the UE shall discard packets that have been acknowledged by RLC in the other RLC leg”. On the other hand, the temporary blockage may happen only when a PDCP entity is mapped on two UM RLC entities. As explained in [2], a regular BSR may not be triggered because two logical channels for CA packet duplication would have same logical channel priority. However, we think that this is because not only temporary blockage but also difference of transmission rate between two logical channels. 
Even though two logical channels for duplication has same configuration such as PBR and LCH priority and so on, the assigned UL grant for each duplication logical channel after LCP procedure would have different because there are multiple logical channels having data available for transmission in a LCG and these logical channels affects LCP procedure. This means that one duplication logical channel may be faster than another duplication logical channel. We think that this rate difference between two logical channels for duplication is inevitable. In this condition, even though the slow logical channel is not blockage, if new data arrives at the fast duplication logical channel, same situation can happen, i.e. regular BSR is not triggered. The new arrived data would be transmitted by following UL grant and the fast duplication logical channel would become empty again. 
Even worse thing is that if the proposal by [3] is applied on this situation, a regular BSR may be triggered whenever every new data is arrived at the fast duplication logical channel. This is clearly not intended behaviour for CA packet duplication with UM RLC entity. 
Considering the above explanation, we think that when packet duplication with UM RLC entity is ongoing, anyway there is a periodic BSR and relying on this periodic BSR is better. As shown in below RRC specification, the current smallest value of periodic BSR timer is 1 subframe. This is quite small but if it is insufficient for URLLC, smaller value than sf1 can be added. Thus, we think that new BSR triggering condition for CA packet duplication should not be considered.
Proposal2: For CA packet duplication, new BSR triggering condition is not needed.

	TS 38.331 V15.0.0
BSR-Config ::=				SEQUENCE {
	-- FFS: other values for periodicBSR-Timer, "every PDU" value
	periodicBSR-Timer			ENUMERATED {
									sf1, sf5, sf10, sf16, sf20, sf32, sf40, sf64, sf80, sf128, sf160, sf320, sf640, sf1280, sf2560, infinity},
	retxBSR-Timer				ENUMERATED { sf10, sf20, sf40, sf80, sf160, sf320, sf640, sf1280, sf2560, sf5120, sf10240},
	logicaChannelSR-DelayTimer		ENUMERATED { sf20, sf40, sf64, sf128, sf512, sf1024, sf2560, spare1}	OPTIONAL
}



When packet duplication is deactivated
When CA packet duplication is deactivated, duplicated data at the secondary RLC entity would be discarded by indication from the PDCP entity and there may be no more data to transmit at the logical channel associated with the secondary RLC entity. However, the gNB cannot differentiate between logical channels belonging to an LCG. Even though CA packet duplication is deactivated, if multiple logical channels within the LCG have data available for transmission, the gNB should provide UL grant to all logical channels within the LCG. 
In this condition, when CA packet duplication is deactivated, if the triggered BSR due to duplication logical channel is cancelled as proposed in [3], all logical channels within the LCG would lost opportunity to get UL grant and this may generate another problem. Therefore, we think that even if packet duplication is deactivated, the triggered BSR due to duplication logical channel should not be cancelled and there is no need to introduce new BSR canceling procedure. 
Proposal3. In CA packet duplication, even though packet duplication is deactivated, new BSR canceling procedure is not needed.  

3.	Conclusion
In this document, we discuss on impact of packet duplication on BSR. We have following proposals:
Proposal1. In CA packet duplication, even though two BSRs are triggered simultaneously, if one BSR is transmitted, all triggered BSR should be cancelled as it is.
Proposal2: For CA packet duplication, new BSR triggering condition is not needed.
Proposal3. In CA packet duplication, even though packet duplication is deactivated, new BSR canceling procedure is not needed. 
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