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Introduction
In previous RAN2 meetings, PDCP duplication control with MAC CEs had been discussed and the following agreements were reached:
Agreements RAN2, June NR AH:
1. Logical channel prioritization takes into account the all the restrictions configured for the logical channels. 
2. The LTE BSR and SR trigger mechanism can be used for the packet duplication transmission.  no enhancements are needed.
3.  For activation/deactivation MAC CE contains a bitmap corresponding to DRBs configured with duplication.  
4.   Which logical channel is used for duplication leg is based on RRC configuration for CA and DC.  
FFS if fall back to split bearer is supported for DC. 

Agreements from RAN2#99:
1.	For DC, when DRB duplication is deactivated via MAC CE, the UE falls back to the split bearer operation.  Once de-activated we rely on split bearer operation and configuration.  
2.	1 byte bitmap could be used as duplication activation/deactivation MAC CE
3. 	The mapping between DRB and the MAC bitmap is based on order of DRB ID(s) of the duplicate configured DRB(s)  

In this contribution, we discuss the relation of these MAC CE’s for PDCP duplication, which is to be used also in CA, to MAC CEs used for SCell activation/deactivation in CA.
[bookmark: _Ref178064866]Discussion
With the agreed approach of MAC CE usage for duplication activation/deactivation, and considering that MAC CE in CA are already for SCell activation/deactivation, and further considering that there is a mapping of logical channels to carriers with PDCP duplications, one might argue that the same MAC CE should be used for the both cases. We believe however, that CA operation in general and duplication operation, in particular, serve two different purposes, and thus a combination does not appear useful. Example: multiple bearers are defined for transmission, and transmission of all is allowed on a specific carrier. It should be possible to activate/deactivate duplication of a bearer on this particular carrier, independent of whether the other bearers use this carrier or not. 
Activation
PDCP data duplication requires that the SCells for which data duplication was configured are activated. It could be argued that activation of PDCP data duplication would implicitly activate all SCells which were configured for this purpose. Implicitly activation SCells comes to the cost of additional signalling such as, for example, indicating which SCells need to be activated. This would then be needed for each RB for which data duplication is activated. While this provides a great flexibility, we think that the signalling of the MAC CE command would become complex and lengthy. In addition, we think that this is already possible if the network utilizes the already available MAC CE commands. The network can send the activation of SCells command together with the PDCP data duplication command if the needed SCells were not activated previously.
Deactivation
Another aspect to consider is the behaviour when the SCells are deactivated and PDCP data duplication has not been deactivated. In CA, this could mean that for a logical channel (RLC) of the duplication, that is mapped by LCH restrictions to only transmit on the deactivated SCell, gets stuck. The same issue would occur if the corresponding SCell is not scheduled anymore for a longer time. As explained below, the issue with this is not the deactivation of the SCell as such, but may appear later, when the SCell is activated again:
1. RLC transmitter of duplication has outstanding data to transmit, but corresponding SCell is deactivated/not scheduled.
2. Data is stuck on this RLC. Data transmission might however continue over the other RLC with further PDCP data. At this point, for the data transfer as such, this is no issue, since data transmission continues via other RLC entity, which is independent of stuck RLC.
3. Later on, the SCell gets scheduled/activated again and, the stuck data is eventually transmitted – redundantly since the data was probably already sent on other RLC in duplicate way. 
4. The data on the previously stuck RLC does not cause an issue for RLC, since RLC transmitter and receiver states were on hold. On PDCP it will be simply discarded, since the other duplicate was already received, as long as the received PDCP PDUs are less than half the PDCP SN space behind the newest PDCP PDU received via the non-broken leg. If this is not the case, HFN desynch would occur on PDCP, however (due to reception of a too-old PDU duplicate on PDCP).
5. First of all, the problem is unlikely considering the 18bit SN space on PDCP together with likely low data rates when duplication is used for reliability purposes. Secondly, the network is fully aware of the RLC transmitter states involved in the duplication, and can thus decide to re-establish RLC (and reset MAC) if too much PDCP data is in flight. This way, the above mentioned issue can be effectively avoided. 
Therefore, also SCell deactivation and PDCP duplication deactivation do not need to be coupled and should thus be independent from each other.
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Conclusions
Based on the discussion in section 2 we propose the following:
Proposal 1	SCell activation/deactivation and duplication activation/deactivation are independent from each other.

[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref174151459][bookmark: _Ref189809556]




