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Introduction
[bookmark: _Ref178064866]In the previous RAN2 meetings, split SRB has been agreed to be supported, with a possibility for duplication configuration. Similarly, duplication for DRBs has also been agreed upon. The relevant agreements from these meetings are summarized in the Annex. 
In this contribution, we address the FFSs regarding duplication support and discuss the alignment of the duplication aspects of SRBs and DRBs, as well as CA level and DC level duplication.
Discussion
In the previous meetings, the discussions of duplication were spread in several agenda items under CP and UP topics discussions. Due to this, the agreements so far, which are captured in the Annex, are not aligned for DRBs and SRBs, as well as DC level and CA level duplication. This is illustrated in Figure 1, which summarizes the agreements so far regarding duplication of DRBs and SRBs for the different MR-DC cases, where DC level duplication is supported by SRBs while DRBs support CA level duplication. Note that, for the sake of brevity, we have not considered SCG split bearers, but the behaviour is the same as in MCG split bearers. Also, as per bearer harmonization agreements, the split DRBs will use NR PDCP and the MCG DRBs may be configured to use either LTE or NR PDCP, hence we have used the term “LTE/NR PDCP" to signify that.

	

	


	a) SRB and DRB duplication for EN-DC

	

	


	b) SRB and DRB duplication for NE-DC

	

	


	c) SRB and DRB duplication for NR-NR DC



Figure 1: current agreements regarding duplication for SRBs and DRBs

From the figure above, we can see that aligning the duplication aspects of the SRBs and DRBs is possible without the need to introduce new functionalities/complexity. For example, CA level duplication on SRB3 can be applied the same way as in for the case of SCG DRB in the case of EN-DC and NR-NR DC. Also, for the case of NE-DC, SRB1/2, if not split, could also employ CA level duplication the same way as MCG DRBs. Similarly, for NR-NR DC case, SRB1/2 (if not split) and SRB3 can employ CA level duplication the same way as MCG and SCG DRBs, respectively.  Figure 2 shows this aligned CA/DC level duplication for DRBs and SRBs. Not that like in Figure 1, we have not considered SCG split bearers for the sake of brevity, but the behaviour is the same as in MCG split bearers.

	


	a) SRB and DRB duplication for EN-DC

	


	b) SRB and DRB duplication for NE-DC

	


	c) SRB and DRB duplication for NR-NR DC


Figure 2: Aligning CA level and DC level packet duplication of SRBs and DRBs

Thus, to support this aligned support of CA level and DC level packet duplication of SRBs and DRBs, we propose:

[bookmark: _Toc490144553][bookmark: _Toc490144921][bookmark: _Toc490146034][bookmark: _Toc490146056][bookmark: _Toc490257942][bookmark: _Toc490264133][bookmark: _Toc490264138]For all MR-DC cases, CA level duplication is applicable to both non-split DRBs and non-split SRBs, when the bearer is terminated on an NR node.
[bookmark: _Toc490144922][bookmark: _Toc490146035][bookmark: _Toc490146057][bookmark: _Toc490257943][bookmark: _Toc490264134][bookmark: _Toc490264139]For all MR-DC cases, DC level duplication is applicable to both split DRBs and split SRBs.
[bookmark: _Toc490144078][bookmark: _Toc490144468][bookmark: _Toc490144555][bookmark: _Toc490144079][bookmark: _Toc490144469][bookmark: _Toc490144556][bookmark: _Toc490144080][bookmark: _Toc490144470][bookmark: _Toc490144557][bookmark: _Toc490144082][bookmark: _Toc490144472][bookmark: _Toc490144559]There was also lack of alignment regarding the configuration/setup of duplication of SRBs and DRBs. It was agreed to use MAC CE for the dynamic reconfiguration and control of duplication per DRB and (per SRB in the NR-NR DC case), while for CP it was agreed that MN RRC can configure split SRBs to use MCG path, SCG path or duplicate on both MCG and SCG. 
Based on the aligned SRB/DRB duplication configuration proposed above, CA level duplication and DC level duplication are always orthogonal (i.e. a DRB/SRB will not be eligible for both CA level and DC level duplication at the same time). Thus, there will be no confusion if a MAC CE is also used for dynamic configuration of SRB duplication. Similarly, the initial duplication/path selection configuration via RRC that has been agreed for split SRBs can be applied to split DRBs as well, without causing any complexity or confusion. 
As we have also discussed in detail in [1] and [2], MAC CEs can be used not only to perform activation/deactivation of duplication, but also for performing path selection. This can be applied also to SRBs without any additional specification work.  
Thus, we propose:
[bookmark: _Toc490144083][bookmark: _Toc490144473][bookmark: _Toc490144560][bookmark: _Toc490144923][bookmark: _Toc490146036][bookmark: _Toc490146058][bookmark: _Toc490257944][bookmark: _Toc490264135][bookmark: _Toc490264140]MAC CE to be used to configure duplication dynamically, be it CA or DC level, for both DRBs and SRBs.
[bookmark: _Toc490144084][bookmark: _Toc490144474][bookmark: _Toc490144561][bookmark: _Toc490144924][bookmark: _Toc490146037][bookmark: _Toc490146059][bookmark: _Toc490257945][bookmark: _Toc490264136][bookmark: _Toc490264141]MAC CE to be used to configure preferred path dynamically for both DRBs and SRBs.

When it comes to the configuration at RRC level, the same principles could also be applied for DRBs as the agreement we already have for SRBs (i.e., to enable a configuration to use MCG, SCG or both paths at the RRC level). 
Thus we propose:

[bookmark: _Toc490144085][bookmark: _Toc490144475][bookmark: _Toc490144562][bookmark: _Toc490144925][bookmark: _Toc490146038][bookmark: _Toc490146060][bookmark: _Toc490257946][bookmark: _Toc490264137][bookmark: _Toc490264142]RRC signalling can be used to configure initial duplication, as well as preferred path when duplication is not active, for both DRBs and SRBs.

[bookmark: _Toc461458331][bookmark: _Toc462928355][bookmark: _Toc463031761][bookmark: _Toc469997098][bookmark: _Toc471511994][bookmark: _Toc471522471]Conclusion
In summary, based on the discussion in Section 2 we have the following proposals to align CA and DC level duplication of both SRBs and DRBs:

Proposal 1	For all MR-DC cases, CA level duplication is applicable to both non-split DRBs and non-split SRBs, when the bearer is terminated on an NR node.
Proposal 2	For all MR-DC cases, DC level duplication is applicable to both split DRBs and split SRBs.
Proposal 3	MAC CE to be used to configure duplication dynamically, be it CA or DC level, for both DRBs and SRBs.
Proposal 4	MAC CE to be used to configure preferred path dynamically for both DRBs and SRBs.
Proposal 5	RRC signalling can be used to configure initial duplication, as well as preferred path when duplication is not active, for both DRBs and SRBs.
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Annex: Agreement history
RAN2 #97bis agreements: 
Agreements
1: Split SRB is supported for both SRB1 and SRB2. (Split SRB is not supported for SRB0)
2: Split SRB should be decided and configured by MN in SeNB addition and/or Modification procedure, with SN configuration part provided by SN. (RAN3 can discuss whether there are cases where the SN may need to reject the split SRB configuration)
3: For MCG split SRB, in downlink, selection of transmission path depends on network implementation.

Proposal 2: For split SRB, the uplink mapping of PDCP PDUs onto MCG and/or SCG can be either 
a.	static, i.e. always mapped to both MCG and SCG
b.	semi-dynamic, i.e. controlled by RRC
c.	dynamic, e.g. controlled by network configured measurements or inband PDCP command
[bookmark: _GoBack]RAN2 #98 agreements:

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.

· 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.

RAN2-NR-AH#2 agreements: 

Agreements: 

1: MN determines to use MCG duplication SRB and configures MCG duplication SRB by MN RRC signalling. 

2: For all DC cases (all MR-DC and NR-NR DC cases) for 'duplication SRB', UL packet transmission is configured by RRC to use MCG path, SCG path or duplicate on both MCG and SCG. 

FFS Duplication on SRB for CA cases 

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:	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.
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