
[bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: _GoBack]3GPP TSG RAN WG2#110-e                                                	R2-2004589
Electronic meeting, June 1 - June 12, 2020	

Source:	CATT 
[bookmark: Title][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Title:	Control of Duplication by Rel-16 Duplication MAC CE
[bookmark: Source]Agenda Item:	6.7.4.1
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
With Rel-15 duplication MAC CE, gNB can only control PDCP duplication associated with the RLC entity (ies) belonging to the gNB, that is, gNB cannot control CA duplication in the other node. Rel-16 extended the Rel-15 duplication to support up to four duplication legs which can be configured in any manner across MCG and SCG of a DC configuration. As a result, Rel-16 also extended the duplication configurations, including DC+CA duplication. As designed, the new Rel-16 Duplication MAC CE allows controlling the activation/deactivation of any of the three secondary RLC entities of a DC+CA duplication across both MCG and SCG. However, in a CA-only[footnoteRef:1] duplication configuration, whether gNB can control the CA duplication in the other node has not been explicitly discussed yet. This contribution tries to clarify RAN2 understanding on this issue. It has impact on RAN3. [1:  By CA-only, we mean all associated RLC-entities are in the same MAC entity.] 

Discussion
0. Control of duplication by Rel-16 duplication MAC CE in current MAC specification
Although control of CA-only duplication by Rel-16 duplication MAC CE in a DC configuration has not been discussed, it seems gNB can control CA-only duplication belonging to another node according to below description [1].
	6.1.3.32	Duplication RLC Activation/Deactivation MAC CE
The Duplication RLC Activation/Deactivation MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of a single octet defined as follows (Figure 6.1.3.32-1).
-	DRB ID: This field indicates the identity of DRB for which the MAC CE applies. The length of the field is 5 bits;
-	RLCi: This field indicates the activation/deactivation status of PDCP duplication for the RLC entity i where i is ascending order of logical channel ID of secondary RLC entities in the order of MCG and SCG, for the DRB. The RLCi field is set to 1 to indicate that the PDCP duplication for the RLC entity i shall be activated. The RLCi field is set to 0 to indicate that the PDCP duplication for the RLC entity i shall be deactivated.


Figure 6.1.3.32-1: Duplication RLC Activation/Deactivation MAC CE



[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Observation 1: A DC node can control, with the Rel-16 duplication MAC CE, the CA duplication of a DRB belonging to the other node.
0. [bookmark: OLE_LINK11][bookmark: OLE_LINK10]Status of Rel-15 duplication MAC CE
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In RAN2#102bis, RAN2 reached the agreement [2]:
	Per MAC entity bitmap is used to control duplication by MAC CE



An example of CA duplication with DC configured makes the agreement clearer [3]. Option 1 in the example was agreed as Rel-15 duplication MAC CE mechanism in RAN2.


Figure 2: Example of CA duplication with DC configured

In MAC specification [1], the Rel-15 duplication MAC CE is depicted as below:
	[bookmark: _Toc37296288][bookmark: _Toc29239889]6.1.3.11	Duplication Activation/Deactivation MAC CE
The Duplication Activation/Deactivation MAC CE of one octet is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of a single octet containing eight D-fields. The Duplication Activation/Deactivation MAC CE is defined, for a MAC entity, as follows (Figure 6.1.3.11-1).
-	Di: This field indicates the activation/deactivation status of the PDCP duplication of DRB i where i is the ascending order of the DRB ID among the DRBs configured with PDCP duplication and with RLC entity(ies) associated with this MAC entity. The Di field is set to 1 to indicate that the PDCP duplication of DRB i shall be activated. The Di field is set to 0 to indicate that the PDCP duplication of DRB i shall be deactivated.


Figure 6.1.3.11-1: Duplication Activation/Deactivation MAC CE



Observation 2: Control of duplication by Rel-15 duplication MAC CE was discussed in detail and the agreement is gNB cannot control CA duplication in the other node.
0. Consideration on Rel-16 duplication MAC CE
We consider the usage of Rel-16 duplication MAC CE from 3 aspects.
1. Backward compatibility
Although the maximum number of RLC entities associated with a DRB extends from 2 to 4, the arguments about node for duplication control in [2] are still valid now. No new reason triggers gNB to control CA duplication in the other node. 
Observation 3-1: No new reason triggers gNB to control CA duplication in the other node.
2. EN-DC
Referring to the endorsed 37.340 CR [4], CA duplication can be configured in LTE side in EN-DC. Meanwhile, LTE MAC doesn’t support “Duplication RLC Activation/Deactivation MAC CE” at all [5]. So, it is impossible to control CA duplication in LTE side by the Rel-16 duplication MAC CE in gNB side in EN-DC.
	[bookmark: _Toc29248337]6.3	PDCP Sublayer
In EN-DC, CA duplication (see [3]) can be applied in the MN and in the SN, but MCG bearer CA duplication can be configured only in combination with E-UTRAN PDCP and MCG bearer CA duplication can be configured only if DC duplication is not configured for any split bearer.
In NGEN-DC, CA duplication can only be configured for SCG bearer. In NE-DC, CA duplication can only be configured for MCG bearer. In NR-DC, CA duplication can be configured for both MCG and SCG bearers, and DC+CA duplication can be configured for split bearers.



Observation 3-2: It is impossible to control CA duplication in LTE side by the Rel-16 duplication MAC CE in gNB side in EN-DC.

3. Impacts on RAN3
RAN3 discussed the coordination between two nodes for PDCP duplication in RAN3#107bis-e [6] and didn’t get any agreement. Referring to the open issue list in RAN3, RAN2 decision about control of duplication by Rel-16 duplication MAC CE has essential impact on RAN3 discussion. For example, if SN can activate/deactivate CA duplication in MN, MN should deliver the DRB configuration for CA duplication to SN, which is not supported in current RAN3 specification.
	RAN3#107bis-e note [7]:
Open issue list:
1.	 Which node controls the UL duplication activation of RLC entity? 
2. Assistance information exchange between RLC entities for UL duplication
- UL PDCP duplication activation state
- UL Radio quality index
- UL PDCP duplication activation suggestion
- Assistance information per RLC
3.	 Initial UL duplication configuration
- The number of allowed activated RLC entities from the hosting node to assisting node, fixed number or range?
- Which node determines the initial UL activation state?
4.	 Introduce the DL activation suggestion
- per RLC
- per DRB
5.	 How to implement the agreement Introduce the DL radio quality assistance information provided per RLC in spec
- introduce the flag for per RLC report 
- Just update the text description without flag
- Whether we use one data frame for one RLC report or combine all the report of RLC entities in one data frame

Introduce the DL radio quality assistance information provided per RLC



Observation 3-3: RAN2 decision about control of duplication by Rel-16 duplication MAC CE has essential impact on RAN3 discussion.

Two alternatives can be considered:
· Alt1: gNB can control CA-only duplication in the other node by Rel-16 duplication MAC CE (as current MAC specification).
· Alt2: gNB cannot control CA-only duplication in the other node by Rel-16 duplication MAC CE (as Rel-15 duplication MAC CE).

According to the observation 3-1, 3-2, and 3-3, Alt 2 is more reasonable.
Proposal: RAN2 clarifies CA-only duplication can only be controlled by its associated node.

Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
Proposal: RAN2 clarifies CA-only duplication can only be controlled by its associated node.
TPs on 38.321 based on [1] is suggested in section 5. 
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Annex: TP on 38.321
------------------------------------------------- Start of Change ------------------------------------------------------------------

6.1.3.32	Duplication RLC Activation/Deactivation MAC CE
The Duplication RLC Activation/Deactivation MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of a single octet defined as follows (Figure 6.1.3.32-1).
-	DRB ID: This field indicates the identity of DRB for which the MAC CE applies. The length of the field is 5 bits. The DRB, configured with PDCP duplication, is associated with RLC entity(ies) in this MAC entity;
-	RLCi: This field indicates the activation/deactivation status of PDCP duplication for the RLC entity i where i is ascending order of logical channel ID of secondary RLC entities in the order of MCG and SCG, for the DRB. The RLCi field is set to 1 to indicate that the PDCP duplication for the RLC entity i shall be activated. The RLCi field is set to 0 to indicate that the PDCP duplication for the RLC entity i shall be deactivated.


Figure 6.1.3.32-1: Duplication RLC Activation/Deactivation MAC CE
------------------------------------------------- End of Change ------------------------------------------------------------------
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