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1	Introduction
How the duplication activation/deactivation MAC CE works was discussed in the previous meeting without conclusion [1][2][3][4]. This is the email discussion report for the email discussion to progress the issue:
[101bis#74][NR UP] Control of Duplication (Nokia)
	Objective to arrive at detailed specification of MAC CE
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2018-05-10

2	Discussion
The following agreements had been made for NR Duplication activation/deactivation MAC CE in the previous meetings:
RAN2 #98 [5]:
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.

Agreements
1	For MR-DC the DRB ID is uniquely assigned for one UE (independent of whether it is MCG or SCG DRB)
2	For EN-DC, MeNB assigns DRB ID.

RAN2 NR AH 201706 [6]:
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. 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. 


RAN2 #99 [7]:
Agreements
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)  


For LTE HRLLC, similar agreement was agreed to have one-byte bitmap for MAC CE for duplication activation/deactivation: 
8	Introduce one byte bitmap for MAC CE activation/deactivation of PDCP duplication at least for DRB.

Note that even though it was agreed in 201706 NR AH that CA duplication is not supported for LTE, we understood when LTE HRLLC WI is completed, the following agreement 1 and 2 that CA duplication not supported for LTE from RAN2 NR AH 201706 would become obsolete. Hence, the outcome of this email discussion should be applicable to all cases of EN-DC, NE-DC, NR-NR 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.

Observation: the email discussion and outcome should be applicable to all cases including EN-DC, NG-EN-DC, NE-DC, NR-NR DC.
2.1	Case 1: DC duplication only
An example shown in Figure 1:
MCG: DRB1 as MCG bearer and DRB2 as split bearer with duplication;
SCG: DRB 2 as split bearer with duplication and DRB3 as SCG bearer.


Figure 1: Example of DC duplication 
With the agreement of “The mapping between DRB and the MAC bitmap is based on order of DRB ID(s) of the duplicate configured DRB(s)”, only those configured with duplication will be indicated in the bitmap. The main controversial issue from the discussion in the previous meeting is whether the bitmap is per UE or per MAC entity. 
For DC duplication only case, the previous agreement of “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” was made based on the discussion of R2-1706716 [8] where the other option of only one node sends MAC CE also discussed and not agreed. So the understanding is there is no need to discuss the option of only one node can send MAC CE for DC duplication case [9].
Besides, it was also agreed “No optimisations or additional interactions between network nodes are introduced for this mechanism”, hence internode coordination for activation/deactivation if any would be left to eNB/gNB implementation.
Question 1: can companies confirm that each node can send activation/deactivation MAC CE to control activation/deactivation of a DRB configured with DC duplication, i.e. each DC duplication DRB have a corresponding bit in the bitmap from the MAC CE from both MCG and SCG.
	Company
	Yes/No
	Comment

	Huawei, HiSilicon
	Yes
	According to the previous agreements, RAN2 already agreed not to specify any UE behaviour to manage a conflict between the commands received from MN and SN regardless for DC or CA duplication. 
We also agree with rapporteur’s understanding that “internode coordination for activation/deactivation if any would be left to eNB/gNB implementation”.

	Ericsson
	Yes
	The agreed use of a MAC-CE was at the time of the discussion explicitly conditioned to not undergo additional optimizations and UE specification and naturally handling by NW implementation was assumed as outlined by rapporteur. From this assumption the DRB-Ids in the MAC-CE is per UE and can be received from MCG or SCG (DC) and should be equivalent when used for CA.

	OPPO
	Yes for the first part but no for the “i.e.”
	Each node can send MAC CE to control activation/deactivation of DRB, it does not necessarily mean that each DRB has a corresponding bit in the bitmap from both MCG MAC CE and SCG MAC CE. 
In our view, for DC duplication bearer, it order to mitigate the coordination overhead between MN and SN, and also possible ambiguity understanding, network can configure whether DC duplication DRB ID is corresponding to one bit either in MCG MAC CE or SCG MAC CE.  In this case, it’s totally under network control whether MN controls the DC duplication bearer or SN controls it at one time. 
Also, we don't think it is against with the previous agreements since there will be no conflicts to be handled by the UE.

	Samsung
	Yes
	Since inter-node coordination is left up to network implementation, node transmitting activation MAC CE can be also up to NW implementation. In specification point of view, we do not need anything to be captured. 

	 LG
	Yes
	It was already agreed that inter-node coordination is up to network implementation.  With this agreement, each network node can send activation/deactivation MAC CE.

	Panasonic
	Yes
	Each node can send activation/deactivation of MAC CE. Before sending MAC CE, inter node communication is required (already agreed) to know the status (activate/deactivate) of each duplicate DRB in MCG and SCG.

	Lenovo
	Yes
	Agree with arguments brought up by other companies.

	MediaTek Inc.
	Yes
	Duplication can be controlled by both MN and SN.

	Intel
	Yes
	

	Nokia
	Yes
	

	CATT
	Yes
	

	Qualcomm
	Yes
	Our understanding is any conflict caused by NW coordination should not cause extra handling at the UE.

	vivo
	Yes
	

	ZTE
	Yes
	

	Potevio
	Yes
	

	III
	Yes
	The bitmap could be used as DC duplication MAC CE has been achieved from both MCG and SCG. To convert the bitmap to DRB IDs, it left up to UE implementation.

	Sharp
	Yes
	

	NEC
	Yes
	As well summarized by Rapporteur, this is the baseline for further discussions.

	Spreadtrum
	Yes except for the “i.e.”
	Agree with OPPO
Each node can send activation/deactivation MAC CE to control activation/deactivation of a DRB configured with DC duplication, but each DRB should only be controlled by either MCG or SCG at one time according to network configuration.
By doing so, there will be no ambiguity problems for each DRB configured with DC duplication and also coordination between MN and SN is not needed, thus coordination overhead could be avoided.



2.2	Case 2: CA duplication without DC duplication (but with DC configured)
An example shown in Figure 2:
MCG bearers: DRB1 and DRB2 configured with CA duplication;
SCG bearers: DRB 3 and DRB4 configured with CA duplication.


Figure 2: Example of CA duplication with DC configured
Two options of per UE mapping or per MAC entity mapping for the bitmap were discussed in the previous meeting. 
	Option 1: per MAC entity bitmap
	Option 2: per UE bitmap
It was agreed “DRB ID is uniquely assigned for one UE” and “MeNB assigns DRB ID”. After the DRB ID is assigned to the SCG bearer, we understood it should be up to the SeNB/SgNB to enable CA duplication for the SCG DRB if needed. And for MCG bearer, it is up to MeNB/MgNB to enable CA duplication without informing SeNB/SgNB.
With option 1, the Master Node only needs to configure the DRB IDs for SCG bearers without involving configuration/comprehension of the configuration of duplication for those DRBs. Master node and Secondary takes care of CA duplication of their own DRBs without getting involved on control of DRBs from the other node. No coordination between eNB/gNB is needed in terms of CA duplication activation/deactivation.
With option 2, configuration and activation/deactivation of CA duplication of each DRB needs to be coordinated to the other node. Besides, the motivation is not clear to let the other node control CA duplication of the DRBs that is does not have any data transmission there, as well as based on what information would the other node perform such control.
Question 2: For CA duplication, does the bitmap from one node contains bits corresponding to DRB configured with CA duplication from the other node, i.e. per MAC entity bitmap or per UE bitmap?
	Company
	Option 1 or 2
	Comment

	Huawei, HiSilicon
	Option 2
	One motivation of option 1 (i.e. per MAC entity bitmap) is to address the conflicting issue between MN and SN. However, as the agreements excerpted, “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”, RAN2 already agreed not to specify any UE behaviour to manage a conflict between the commands received from MN and SN regardless for DC or CA duplication. 
Another motivation for option 1 is to address the coordination issue, but according to the RAN2 agreement, “No optimisations or additional interactions between network nodes are introduced for this mechanism”, it should be up to network implementation how to manage the duplication activation/ deactivation using the MAC CE regardless for CA or DC duplication.

Regarding what information the other node can use for such control, we think it is up to network implementation, e.g. the gNB can control the UE to report measurements for the carriers of the other node.

In any case, as the bitmap RAN2 agreed is based on the assumption that the conflicting and coordination between nodes is not an issue. If not this is seen as an issue, we think the simple way would be to just indicate DRB ID in the MAC CE as proposed by some companies in the last meeting.

	Ericsson
	Option 2
	Agree with Huawei. 
The agreed use of the MAC CE can be maintained with the assumptions already made w.r.t NW implementation. In our mind, some coordination is anyway needed. 

	OPPO
	Option 1
	If option 2 is adopted, each time when MAC CE is sent from MN, the duplication status of the CA duplication DRB in SN should be informed to MN, which is actually against the motivation of MAC CE controlling duplication which is supposed to be quick.

	Samsung
	Option 2
	- Measurement report can be used to decide activation of duplication. In this case, one node needs to control the duplication of the other node.
- It is better to align between DC duplication and CA duplication.
- Considering the use case, maximum 8 duplication DRBs are sufficient for NR.
- Different PDCP termination point needs to be considered. In case that SN terminated MCG bearer, SN may want to control the duplication

	LG
	Option 2 
	Considering the agreement, i.e. inter-node coordination is up to network implementation, we think that per UE bitmap is more simple and clear to interpret a MAC CE.

	Panasonic
	Option 2
	We share same view as Huawei. Additionally we agreed that network configures maximum 8 duplicate DRB so one MAC CE is sufficient rather than having two different MAC CE per MAC entity. Since inter node coordination is required anyways then MAC CE simply carry the CA duplication status of other node 

	Lenovo
	Option 2
	Using a per UE bitmap is in our understanding inline with the agreement, not to specify any UE behaviour to manage a conflict between the commands received from MN and SN regardless for DC or CA duplication. 

	MediaTek Inc.
	Option 2
	We prefer Option 2 for the following reasons:

1. We prefer to have the same control mechanism regardless of whether DC or CA duplication is configured.

2. Option 1 limits NW implementation choices (and is not future-proof) by preventing duplication control by the other node. With option 2, the NW could choose to control duplication from the leg with the highest reliability (which could be on the other node as duplication is expected to be activated when a link’s reliability is low).


3. A difference in the MAC CE formats for CA and DC duplication implies an increased number of DRBs for duplication in the case of CA. We see no use case to support a different number of duplication DRBs in CA, when compared to DC.


However, we acknowledge the issue that the rapporteur raises on the use of the same bitmap across both nodes, i.e. the requirement of coordination between the NW nodes. 

Our proposal [10] adds a ‘validity’ field to indicate which DRBs are being activated/deactivated by the MAC CE. With this proposal, coordination is not required between the NW nodes when the status of duplication is changed. It also does not limit NW implementation choices as Option 1 does.
[image: ]

Alternatively, we could use an explicit indication of the DRB ID in the MAC CE, as Huawei mentions above.

	Intel
	Option 2
	We prefer to have same handling for DC and CA duplication. We also think maximum 8 DRBs per UE is sufficient.

	Nokia 
	Option 1
	Per UE mapping would require inter-Node messages and RAN3 involvement which seems to be impossible at this stage and conflict with the agreement of “No optimisations or additional interactions between network nodes are introduced for this mechanism”. The difference from DC duplication is that DC duplication is anyway known to both node, but not CA duplication at the moment. 

	CATT
	Option 1
	Option 2 is advertised as providing flexibility for a DC node to control CA duplicated bearer of the other node. We view it from another angle: it actually forces any node implementing CA duplication in a DC deployment to update the other node of the duplication status of its own CA duplicated bearer upon every staus change. This necessarily requires a tight interaction at least as fast as the expected MAC CE activation/deactivation speed for both nodes to maintain consistent bitmaps, which we believe is impossible over non-ideal backhaul. Therefore we consider this more as a restriction rather than a flexibility. Furthermore, considering possible future extension of DC architecture to more than two nodes, this makes the inter-node coordination even more tricky so option 2 is also clearly not future-proof. 
Now addressing option 2’s proponents arguments:
1) RAN2 already agreed not to specify any UE behaviour to manage a conflict between the commands received from MN and SN regardless for DC or CA duplication
· With option 1 there simply is no conflict between MN and SN for CA duplicated bearers. Hence there is indeed nothing UE needs to do for addressing such conflict. Option 1 is therefore perfectly aligned with earlier RAN2 agreements.
2) RAN2 agreed: “No optimisations or additional interactions between network nodes are introduced for this mechanism”
· As Nokia pointed out above this RAN2 agreement is rather is favour of option 1 since option 2 will necessarily force both nodes in a DC configuration to update each other of the duplication status of their own CA duplicated bearer. This necessarily requires a tight interaction at least as fast as the expected MAC CE activation speed which we believe is impossible over non-ideal backhaul. 
3) Measurement report can be used to decide activation of duplication. In this case, one node needs to control the duplication of the other node
· There is a difference between adding some flexibility for one node to control CA duplication of the other node and forcing all NW implementations and deployments to do so, which would be the case with option 2. It would also be interesting to understand the performance benefit (or other benefit if any) of such flexibility as well as which measurements would be used for that. At this late stage of rel15.
4) It is better to align between DC duplication and CA duplication
· Why? How does it make things simpler? Per MAC entity bitmap looks to us a more natural and straightforward choice from both MAC specification and NW+UE implementation.
5) Considering the use case, maximum 8 duplication DRBs are sufficient for NR.
· Although we see no reason to apply this restriction which does not seem to have unanimous support from UE vendors, we think this is anyway another discussion that can be handled independently from this one. There could still be a limitation to 8 duplicated DRBs with option 1 
6) We prefer to have the same control mechanism regardless of whether DC or CA duplication is configured
· Option 1 requires no different control mechanism in a MAC entity between CA and DC duplicated DRBs upon receiving a duplication MAC CE.
7) Option 1 limits NW implementation choices (and is not future-proof) by preventing duplication control by the other node
· As mentioned above, we think this is more a restriction than a flexibility which might be impractical/impossible over non-ideal backhaul. 


	Qualcomm
	Option 2
	We understand the conclusion on using 1 byte bitmap is made based on network coordination is not an issue. Option 1 implies extra UE handling for potential NW coordination issue and is contradicting to the conclusion from previous discussion.

	vivo
	Option 2?
	Both Option 1 and 2 can work. We can accept Option 2 if no enhancements (e.g. new MAC CE format or inter-node coordination) are specified.

	ZTE
	Option 1
	We think the option 2 (per UE bitmap) will require some “additional interactions between network nodes”. For the CA based duplication, even we introduce some interactions between two NW nodes, considering the backhual delay, some ambiguity may still exist. Since we also agree “No UE behaviour will be specified to manage a conflict between the commands received from MN and SN”, in order to avoid the ambiguity, we prefer the option 1. 
If companies want to have a per UE MAC CE, then we also think the DRB ID based MAC CE format can be reconsidered to avoid the interaction between NW nodes and the ambiguity.

	Potevio
	Option 2
	We prefer to the same handling for both DC and CA duplication.

	III
	Option 2
	Coordination issue is up to network implementation. In Option 2, each DRB is to be coordinated from the other node, we think which has a benefit. It is can avoid reception time differences among the CA duplicated bearer, as well as reduce the queuing times for following traffic.

	Sharp
	Option 2
	Option 2 can align the MAC CE handling between the CA and DC case.

	NEC
	Option 1
	To us, it is very natural to apply per MAC entity bitmap, as no need for each node to know the CA duplication status in the other node.
The main reason of not preferring the option 2 is the need of the network coordination. It should be noted that this case is very different from the implementation/operation based network coordination in DC duplication. One node has to know the CA duplication configuration by the other node and this must be done by the standardized message over X2/Xn interface.
Regarding the commonality between the DC duplication and the CA duplication, from our view the option 1 looks common rather than the option 2, because the option 2 needs to know/understand duplication configuration unrelated to own MAC entity.

	Spreadtrum
	Option 1
	For per UE mapping, there will be internode coordination between MN and SN each time when the MAC CE needs to be sent. Otherwise, there will be ambiguity for UE.


 

2.3	Case 3: CA duplication and DC duplication for different DRBs
An example shown in Figure 3:
MCG bearers: DRB1 and DRB2 configured with CA duplication;
SCG bearers: DRB 3 and DRB4 configured with CA duplication.



Figure 3: Example of CA duplication with DC duplication for different DRBs
Similar analysis to CA only case is also applicable here, so the main question is whether the DRBs configured with CA duplication in one node should have a bit in the bitmap MAC CE from the other node.
The ambiguous period during reconfiguration period that some companies brought up [4] [10] is common for per UE mapping or per MAC entity mapping, but less of an issue if the CA duplication configuration/deconfiguration does not impact the bitmap of the other node with per MAC entity mapping. 
Question 3: For CA and DC duplication for different DRBs, does the bitmap from one node contains bits corresponding to DRB configured with CA duplication from the other node, i.e. per MAC entity bitmap or per UE bitmap?
	Company
	Option 1 or 2
	Comment

	Huawei, HiSilicon
	Option 2, per UE
	For option 2 (Per UE control), it is clear which bits correspond to which DRB ID and does not need to require any additional UE behaviours specified to differentiate DRB types (CA or DC). As we replied above, per UE control is more aligned with RAN2 agreements and we do not see a need to differentiate DC and CA cases. 

Furthermore, it is ambiguous to say “DRB configured with CA duplication from the other node” as the DRB is configured in the UE level, and it is difficult to tell if a DRB is from a specific node considering different architecture options.

	Ericsson
	Per UE
	Similar view as Huawei. Per UE is straightforward from a UE point of view considering the overall DRB configuration and we do not see any issues requiring changes from the current assumption. Aligned duplication control for DC and CA leads to minimal complexity.

	OPPO
	Option 3, per MAC entity for both DC duplication DRB and CA duplication DRB
	Option 3:

In your example, if network controls DRB 2 is controlled by MN, then DRB1 and DRB 2 are corresponding to D0 and D1 of bitmap from MCG MAC CE, and DRB 3 is corresponding to D0 of bitmap from SCG MAC CE.

	Samsung
	Option 2, per UE
	Agree with Ericsson.
It’s better to align between DC duplication and CA duplication.

	LG
	Option 2 
	From UE point of view, per UE bitmap is more simple and clear and has lower complexity than per MAC entity bitmap.

	Panasonic
	Option 2
	Regardless of CA and DC duplication, we prefer per UE bit map.

	Lenovo
	Option 2, per UE
	CA and DC case should be aligned.

	MediaTek Inc.
	Per UE bitmap (Option 2)
	Same as Q2, we prefer to have a common mechanism of duplication control, regardless of CA or DC.

	Intel
	Option 2, Per UE
	Same as Q2 and we prefer the alignment between CA and DC.

	Nokia
	Option 1
	We do not see much complexity with per MAC entity mapping since the UE anyway has the information of which DRBs are configured and mapped to which MAC entity. 

	CATT
	Option 1
	All same arguments as for Case 2 equally apply here.

	Qualcomm
	Per UE
	Same answer as case 2.

	Vivo
	Option 2?
	Both Option 1 and 2 can work. We can accept Option 2 if no enhancements (e.g. new MAC CE format or inter-node coordination) are specified.

	ZTE
	Option 1.
	Same answer as case 2.

	Potevio
	Option 2
	Per UE bitmap is simple and clear for UE. 

	III
	Option 2
	According to case2 answer, we prefer the CA duplication configuration.

	Sharp
	Option 2
	Option 2 can align the MAC CE handling between different cases.

	NEC
	Option 1
	Same reason as case 1.

	Spreadtrum
	Option 3, per MAC entity for both DC duplication DRB and CA duplication DRB
	Same reason as Question1 and Question2



2.4	Implication of per MAC entity and per UE mapping
Per MAC entity mapping
Question 4: with per MAC entity mapping, do companies agree no further inter-node message is needed. 
	Company
	Option 1 or 2
	Comment

	Nokia 
	Yes
	The DC configuration is already known to both nodes. CA duplication configuration/activation does not need to be conveyed to the other node.

	OPPO
	Yes if CA and DC duplication are both applied to per MAC entity mapping
	DC configuration is already known to both nodes;
However, the DC duplication activation/deactivation should be coordinated, thus inter-node message is needed. For example, in figure 3 option 1, for DRB 2 (DC duplication), if MCG sends MAC CE to deactivate the duplication of DRB2, the duplication deactivation should be informed to SCG so that when it wants to control the CA duplication for its own, the corresponding field in SCG MAC CE for DRB 2 should be updated to deactivated status.

	CATT
	Yes
	· This is the obvious benefit of this option fully aligned with earlier condition agreed by RAN2 “No optimisations or additional interactions between network nodes are introduced for this mechanism”.
· This is also aligned with the trend of CP group to keep SN node as much independent of MN in DC architectures e.g. “RAN2 #100:	Each node allocates SCellIndex for its own cells (from a set of ScellIndices available to that node) without involvement of the other node at the time of allocation of the Scell”:
· This is a future-proof approach considering future DC extensions to more than 2 nodes.

	ZTE
	Yes
	For CA based duplication, no inter-node message is needed.
For DC based duplication, I guess the issue is that how can the node make the decision to deactive the duplication without the reception quality information from the other node. And I think the issue is common for both “per UE” and “per MAC”, thus compared to “per UE” solution, no further inter-node message is needed.

	Potevio
	Yes
	The DC configuration is known to both nodes.

	III
	Yes
	CA/DC duplication configuration don’t need inter-node message because network can configure to each other.

	NEC
	Yes
	This is one of reasons to prefer the per MAC entity mapping.

	Spreadtrum
	Yes
	If per MAC entity mapping is applied to both DC and CA duplication DRBs, configuration/activation status of both CA and DC duplication DRBs does not need to be informed to the other node.



Question 5: What UE complexity companies think per MAC entity mapping brings.
	Company
	Yes/No
	Comment

	Nokia 
	No
	The CA and DC duplication is anyway known to the UE. We do not see any further complexity

	OPPO
	No
	The CA duplication is known to UE. DC duplication is also known to the UE by, e.g. primary leg. We don't see any further complexity.

	CATT
	No
	Because both MAC entities in DC are already managed independently of each other and only have visibility of their own LCH/DRB. On the contrary, option 2 requires that now a MAC entity is aware of a non-split DRB from another CG. We actually see that as a clear departure from legacy MAC and therefore additional complexity.

	ZTE
	No
	

	III
	No
	We think it can’t bring extra UE complexity.

	NEC
	No
	Agree with CATT

	Spreadtrum
	No
	The CA and DC duplication is both known to the UE. We do not see any further complexity.




Per UE mapping
Question 6: with per UE mapping, do companies think extra inter-node messages need to be defined to exchange the configuration/activation of CA duplication of DRBs of the other node for inter-vendor operation? 
	Company
	Yes/No
	Comment

	Nokia 
	Yes if to support inter-vendor DC operation with CA duplication 
	We do not think we should introduce this at this stage as it can be easily avoided and does not bring any gain. It also conflicts with earlier agreement of no internode message.

	OPPO
	Yes
	Inter node messages have to be introduced if both CA and DC duplication are applied to per UE mapping.

	CATT
	Yes
	SCG needs to be aware of CA duplicated bearers in MCG, which is not needed so far, and more worrisome, of the activation status of the duplication at the MAC CE speed, which we don’t believe is possible over non-ideal backhaul.

	ZTE
	Yes
	For the per UE mapping, considering the 1bit flag for the DRB located in the other node can only be set to either “activation” or “deactivation”, the NW nodes have to exchange the CA duplication status with each other.

	III
	Yes
	CA duplication per UE mapping need to inter-vendor operation.

	NEC
	Yes
	This option cannot leave the exchange of CA duplication information up to the network implementation/operation based coordination.

	Spreadtrum
	Yes
	For either CA or DC duplication, if per UE mapping is adopted, extra inter-node messages need to be defined.




3	Conclusion
The main issue discussed in this email discussion was to have the per UE or per MAC entity bitmap for the duplication activation/deactivation MAC CE. 
Views are diverged: 6 companies prefer Per MAC entity mapping; 12 companies prefer Per UE mapping. Among those who indicated preference for Per UE mapping: one company indicated only if no further optimization and coordination, one company agreed it has issues with NW coordination and proposed to have “validity” field to invalidate some bits in the bitmap, and one company proposed to use DRB ID if any issue with per UE mapping.
For the additional questions of if additional inter-node message required for per UE mapping, not many companies responded. All those who answered believed additional signalling is needed as current inter-node signalling/X2AP elements does not exchange the CA duplication (de)configuration/(de)activation status, while based on the answers to Q2 most proponents of per UE mapping assumed it can be left to NW implementation but not indicating how it would work with current signalling. Apart from potential new inter-node signalling/X2AP elements, we understood inter-node coordination for CA duplication also imposes new requirement for the MeNB to comprehend configuration from SgNB which is against previous assumption from control plane. 
Aligning CA with DC has been one of the argument for per UE mapping, but note that for DC per MAC entity is equivalent to per UE mapping because it is a split bearer hence has a bit to both MAC entities.
Proposal: RAN2 to discuss and decide among the following options: 
	Option 1: per MAC entity mapping for both DC and CA duplication, no further standardization effort other than clarify it in MAC that the bitmap only concerns DRBs of the CG.
	Option 2: per UE mapping for both DC and CA duplication, without additional inter-node message/X2AP elements for updating CA configuration/activation status nor additional requirement of MeNB comprehension of configurations from SgNB, hence CA duplication with DC is not supported for Rel-15.
	Option 3: per UE mapping for both DC and CA duplication, with additional inter-node message/X2AP elements to be defined to support CA duplication with DC, which requires revisit of some previous agreements as well as further control plane and RAN3 involvement.
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