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Introduction
[bookmark: _Ref178064866]In this contribution, we discuss the possibility to enable dynamic switching of the transmission leg, which is useful in DC for the split bearer and in DC and CA for duplication. In the previous RAN2 meetings, PDCP Duplication had been discussed and the following agreements were reached:
RAN2#98 Agreements
1	UL PDCP duplication is configurable per DRB and, for NR-NR DC case, per SRB.
FFS whether the initial state of the UL PDCP duplication (duplication active or not active and if not active which leg is used) is a default or whether the initial state can be signalled by RRC
2	RAN2 will attempt to define at least one mechanism to start/stop PDCP duplication more quickly and with less signalling overhead compared to RRC reconfiguration.
Agreement
=>	MAC CE approach will be used for control of UL duplication. Optimisations to reliability of the MAC CE will not be introduced for this mechanism. No optimisations or additional interactions between network nodes are introduced for this mechanism.
[bookmark: _GoBack]Agreements for duplication in CA case
1	Duplication on a single carrier will not be supported
2	RRC configured mapping of the 2 duplicate LCHs to different carriers will be supported (One carrier cannot have both of the duplicate LCHs mapped to it)
3	Duplicated PDCP PDUs are submitted to two different RLC entities
RAN2 NR AH June 2017 Agreements:
1:	MAC CE enables per DRB control of activation/deactivation of packet duplication for DRBs with packet duplication configured by RRC.
Agreements:
1:	In CA, after the duplication is deactivated, the logical channel to carrier mapping restriction is not applied. UE sends new data via one specified logical channel.
FFS Whether RLC transmissions of the second leg are continued - to be concluded in stage 3 UP.
2	UE acts on MAC CEs received from MCG and SCG. No UE behaviour will be specified to manage a conflict between the commands received from MN and SN. 
FFS Whether UL packet duplication for spit bearer applies for EN-DC.
Agreements
1:	CA packet duplication is not applied to LTE CA of EN-DC.
2: 	In the EN-DC and NG-EN-DC case, CA packet duplication can only be configured for SCG bearer. In the NE-DC case, CA packet duplication can only be configured for the MCG bearer.
3: 	In the NR-NR DC case, CA packet duplication can only be configured for non-split bearer.
Agreements:
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 . 
Discussion
The PDCP transmitter in both CA and DC is configurable to transmit on
· The prioritized RLC
· The secondary RLC
· Both RLCs with duplication behaviour
· Both RLCs with split behaviour
Thereby, the RLCs of different logical channels are mapped to different cell-groups in DC, or with LCP restrictions transmission is allowed only on different carriers in CA. From PDCP point of view, the operation on CA and DC is however the same.
The above modes of operation are configured by RRC. Additionally, for more dynamic scenarios, where the potential dynamic changes in the UL propagation channels of the respective transmission legs, beside RRC configured transmission direction(s), also dynamic reconfiguration should be enabled. So far, it had been agreed to reuse MAC CE for this dynamic reconfiguration of duplication.
We believe that when duplication is deactivated, which can be e.g. due to that one of the transmission legs underperforms, it should also be dynamically adaptable which leg remains for data transmission.
Furthermore, considering uplink data split rather than duplication, for the agreed NR split threshold approach is reused in NR (as discussed in [1]), it should be discussed to make also the UL split operation dynamically adaptable and aligned with the duplication configuration. 
In LTE, the split operation is configured based on RRC reconfiguration. In NR, since faster throughput changes are expected due to potential blocking and fading dips at higher carrier frequencies, it is useful to make the split operation more dynamically configurable. This way, the UL transmission direction can be quickly adapted towards the link with the highest throughput. This is also important considering potential power limitation in the UL: being able to quickly change between links mitigates potential losses with power sharing when using multiple links. 
Therefore, we propose to make the prioritized link direction dynamically adaptable. The same parameter of the prioritized link direction should be reused to define the transmission direction of the remaining leg once duplication is deactivated.
[bookmark: _Toc477789887][bookmark: _Toc478045070][bookmark: _Toc481060190][bookmark: _Toc481677523][bookmark: _Toc484780948][bookmark: _Toc484782538][bookmark: _Toc484789632][bookmark: _Toc485037533][bookmark: _Toc485387121][bookmark: _Toc485387281][bookmark: _Toc489971594][bookmark: _Toc490140230]The prioritized UL transmission direction (similar as ul-DataSplitDRB-ViaSCG), defines (1) the transmission direction in split operation when below threshold and aligned with that (2) the transmission direction when duplication is deactivated.
[bookmark: _Toc489971595][bookmark: _Toc490140231][bookmark: _Toc484780949][bookmark: _Toc484782539][bookmark: _Toc484789633][bookmark: _Toc485037534][bookmark: _Toc485387122][bookmark: _Toc485387282]The prioritized UL transmission direction should be configurable by RRC and dynamically adaptable by MAC CE signalling.
In [1] we discuss the design of the MAC CE signalling for PDCP duplication activation and deactivation. A simple flag identifying the prioritized UL transmission direction could be considered within this MAC CE design as well. It should be noted, that even though the duplication/transmission direction steering is controlled via MAC CE’s, the actual functionality is on PDCP layer. Therefore, beside of receiving the MAC CE’s no MAC functionality is involved in the PDCP duplication/transmission direction steering, i.e. it is transparent to MAC. I.e. MAC only indicates duplication activation/deactivation and prioritized transmission direction to PDCP.
UL direction configuration and duplication functionalities are both considered for DRBs e.g. for URLLC kind of traffic, as well as for SRBs for control diversity. For simplicity, we should consider aligning the reconfiguration functionalities among them.
[bookmark: _Toc481677524][bookmark: _Toc484780950][bookmark: _Toc484782540][bookmark: _Toc484789634][bookmark: _Toc485037535][bookmark: _Toc485387123][bookmark: _Toc485387283][bookmark: _Toc489971596][bookmark: _Toc490140232]Reconfiguring functionalities are aligned between DRB and SRB. 
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	The prioritized UL transmission direction (similar as ul-DataSplitDRB-ViaSCG), defines (1) the transmission direction in split operation when below threshold and aligned with that (2) the transmission direction when duplication is deactivated.
Proposal 2	The prioritized UL transmission direction should be configurable by RRC and dynamically adaptable by MAC CE signalling.
Proposal 3	Reconfiguring functionalities are aligned between DRB and SRB.
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