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[bookmark: _Ref490127969]Introduction
In last meeting, below agreements on packet duplication were reached. We need to further discuss the remaining issues and get the complete design of the duplication MAC CE.
Agreements
1	We will not support MAC CE activation/deactivation of duplication within LTE MAC.
2	We will not support the CA duplication in LTE 
3	CA duplication is supported for all non-split UM DRBs if the bearer uses NR-PDCP, for all architecture options (apart from cases excluded by 1 and 2)
FFS: for AM DRBs and SRBs
4	DC duplication is supported for all split DRB and SRBs if the bearer uses NR-PDCP, for all architecture options
5	We will not introduce new bearer type changes into RRC, but user plane session can discuss and decide terminology for DC duplication, CA duplication, split bearer operation, etc (Some clarification is needed for how to handle CA duplication within the current bearer type change discussion)

Agreement:
Priority in user plane session for addressing the stage 3 details:
1: UM for DRBs with CA and DC duplication; SRBs (AM) with DC duplication; 
2: SRBs (AM) with CA duplication
3: AM for DRBs with DC duplication
4: AM for DRBs with CA duplication

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)  

=>	A UE with split bearer can be configured to transmit on a single path via RRC signalling.

In this contribution, we discuss the duplication MAC CE from below aspects:
1) Duplication MAC CE format;
2) CA and DC duplication for UEs connected to both MCG and SCG
Discussion
Duplication activation/deactivation MAC CE format
Regarding duplication activation/deactivation MAC CE format, we agreed:
· MAC subheader: for fixed size MAC CE there is a two-bit R field.
· MAC CE: 1 byte bitmap could be used as duplication activation/deactivation MAC CE.
This yields below duplication activation/deactivation MAC CE format:
1. MAC subheader
One LCID can be used to indicate the duplication activation/deactivation MAC CE, the MAC subheader is shown in Figure 1. It is the same as other MAC CE’s subheaders.


[bookmark: _Ref491941284]Figure 1 R/LCID MAC subheader
2. MAC CE format
The MAC CE format is shown in Figure 2. As agreed in last meeting, the mapping between DRB and the MAC bitmap is based on order of DRB ID(s) of the duplicate configured DRB(s).


[bookmark: _Ref491941559]Figure 2 Duplication activation/deactivation MAC CE
Proposal 2: RAN2 confirms the duplication activation/deactivation MAC subheader and MAC CE formats as depicted in Figure 1 and Figure 2.
CA and DC duplication for UEs connected to both MCG and SCG
When a UE is connected to both MCG and SCG, both CA duplication and DC duplication can be configured for the UE, from the below agreements:
CA duplication is supported for all non-split UM DRBs if the bearer uses NR-PDCP, for all architecture options (apart from cases excluded by 1 and 2);

All possible duplicate DRB types are shown in Figure 3. DRB1 is a CA duplicate DRB in MCG, and DRB4 is a CA duplicate DRB in SCG. DRB2 is a DC duplicate DRB via MCG split, and DRB3 is a DC duplicate DRB via SCG split.


[bookmark: _Ref491963900]Figure 3 all possible duplicate RB types
We need to clarify the meaning and usage of duplication activation/deactivation MAC CEs in this case.
There are two options:
· Option 1: unified duplication activation/deactivation MAC CEs in MCG and SCG
In option 1, gNBs and UE construct/interpret the duplication activation/deactivation MAC CEs based on all duplicate DRBs (including CA and DC) configured for the UE. 
When a network node sends a duplication activation/deactivation MAC CE, it includes all bits corresponding to all duplicate DRBs configured for the UE, including the CA duplicate DRBs of the other network node. Since it does not make sense that SCG controls the activation/deactivation of CA duplicated DRBs of MCG (and vice-versa) UE should always disregard those bits. UE can identify which bits are relevant according to the MAC entity transmitting the MAC CE.


Figure 4 Unified MAC CE bitmap in the two nodes
In RAN2#97bis, we got below agreement. Then the DC duplication (via MCG split or SCG split) should be decided and configured by MCG because all DRB IDs are allocated by MCG.
Agreements
1: When both MCG and SCG reconfiguration is required due to coordination, the SCG reconfiguration message must be encapsulated in an MCG RRC message that also carries the corresponding MCG reconfiguration that ensures that the combined configuration is valid.
The question of option 1 is SCG should get the configuration of CA duplicate DRBs in MCG. Similar to LTE, it is unnecessary for SCG to know the information of MCG bearers. Option 1 will increase the overhead in Xn interface.
· Option 2: separate duplication activation/deactivation MAC CEs in MCG and SCG


Figure 5 Different MAC CE bitmaps in the two nodes
In option 2, gNB and UE construct/interpret the duplication activation/deactivation MAC CE according to the duplicate DRBs within the link between the gNB and UE. UE maintains two duplication activation/deactivation MAC CEs (different bitmaps) from different NW nodes. Note Option 2 also respects the agreement that “mapping between DRB and the MAC bitmap is based on order of DRB ID(s) of the duplicate configured DRB(s)”, with the addition that it is restricted to the DRB ID(s) of the duplicate configured DRB(s) in each CG. 

[bookmark: OLE_LINK23][bookmark: OLE_LINK24]The two options can achieve the same effect. The differences between the two options are signaling overhead in Xn and complexity. In option 1, SCG needs to know the CA duplicate DRBs in MCG. It will increase unnecessary signaling overhead between MCG and SCG. In option 2, UE should maintain two duplication activation/deactivation MAC CEs and identify the MAC CE format based on the NW node transmitting the MAC CE. Since there are two separate MAC entities in the DC case and UE should maintain the two MAC entities simultaneously, it seems the complexity of maintaining two duplication activation/deactivation MAC CEs is acceptable. Then we prefer the option 2.
Proposal 3: When UE connected to both MCG and SCG, UE maintains two separate duplication activation/deactivation MAC CEs from MCG and SCG. Each MAC CE only indicates the duplicate DRBs in corresponding network node.
Conclusion
In this contribution, we discuss some remaining issues regarding packet duplication and give below proposals.
Proposal 1: RAN2 confirms the duplication activation/deactivation MAC subheader and MAC CE formats as depicted in Figure 1 and Figure 2.
Proposal 2: When UE connected to both MCG and SCG, UE maintains two separate duplication activation/deactivation MAC CEs from MCG and SCG. Each MAC CE only indicates the duplicate DRBs in corresponding network node.
5. Text proposal to 38.321

[bookmark: _Toc497230338]6.1.3.10	Duplication Activation/Deactivation MAC CE
The Duplication Activation/Deactivation MAC CE of one octet is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of a single octet containing seven 8 D-fields and one R-field. The Duplication Activation/Deactivation MAC CE is defined as follows (Figure 6.1.3.10-1). 
-	Di: this field indicates the activation/deactivation status of the PDCP duplication of DRB i where i is the ascending order of DRB IDs configured with duplication within the node who sends the Duplication Activation/Deactivation MAC CE. The Di field is set to one to indication that the PDCP duplication of DRB i shall be activated. The Di field is set to zero to indication that the PDCP duplication of DRB i shall be deactivated.

-	R: Reserved bit, set to "0".



Figure 6.1.3.10-1: Duplication Activation/Deactivation MAC CE
Editor's Note: PDCP duplication is not complete and is targeted for completion in June 2018.
Editor's Note: RAN2 agreed one-byte size for the MAC CE, so Editor captures the format based on the SCell activation/deactivation MAC CE, but it can be updated later e.g. without R bit.
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