
3GPP TSG-RAN WG2 Meeting #99		R2-1708499
Berlin, Germany, 21st – 25th August 2017		

Source:	vivo 
[bookmark: Title]Title:	Discussion on the bearer type change of duplicate bearer
[bookmark: Source]Agenda Item:	10.2.2.2	
[bookmark: DocumentFor]Document for:	Discussion and Decision
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
According to the NR discussion, RAN2 have introduces a new bearer type for PDCP duplication. However the discussion on the bearer type change in RAN2 has not included the duplicate bearer. In this contribution, we discuss the potential bearer type changes for the duplicate bearer in details. 
Discussion


Figure 1: Bearer types
Here we list all bearer types agreed in NR as follows: 
· MCG bearer (including DRB and SRB)
· SCG bearer (including DRB and SRB)
· MCG Split bearer(including DRB and SRB)
· SCG split bearer (including only DRB)
· MCG duplicate bearer (including DRB and SRB)
· SCG duplicate bearer (including DRB and SRB)
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[bookmark: _GoBack]Simultaneous configuration of duplicate bearer
According the RAN2 agreements, the following bearer types cannot be configured simultaneously: 
1: The following combinations of bearer types cannot be configured simultaneously in LTE-NR DC simultaneously for user plane DRBs:
•	MCG split bearer and SCG split bearer
•	MCG split bearer and SCG bearer (same as LTE DC)
As there is no requirement for LTE to support the URLLC service and more reliable LTE RRC signaling transmission, we consider that the duplicate bearer is only used for NR. From the standard point of view, the PDCP duplication will have impacts on RLC and MAC. By restricting the PDCP duplication on NR-only bearer, we can avoid the extra impacts on the LTE specification.
Proposal 1: PDCP duplication is only configured for NR (i.e. NR MCG bearer; NR SCG bearer; NR duplicate bearer; NR split bearer).

According to the NR discussion, the duplicate bearer is introduced to ensure more reliable packet transmission for URLLC services and RRC signaling. As the UE could have different services (including URLLC, eMBB and mMTC) at the same time, the UE could have some bearers (including SRB and DRB) configured with PDCP duplication and other bearers are not configured with PDCP duplication. Then the UE should support simultaneous configuration of duplicate bearer byte and other bearer type(s). According to RAN2 discussion, the PDCP duplication function can be supported via duplicate bearer type or split bearer type. Here we list the potential use cases for the simultaneous configuration of duplicate bearer type and other bearer types. 
Table 1: Simultaneous configuration
	Simultaneous configuration
	Use case analysis

	MCG duplicate bearer + SCG duplicate bearer
	EN-DC:
DRB+DRB: Not needed as only NR cell group should support PDCP duplication.
SRB+SRB: Same as DRB+DRB.
DRB+SRB: Same as DRB+DRB.

NR-NR DC:
DRB+ DRB: Not needed as the URLLC service should be transmitted via one better link (i.e. either MCG or SCG).
SRB+ SRB: Needed as both MCG and SCG will have independent SRBs which both require more reliable RRC signaling transmission via PDCP duplication.
DRB+ SRB: Needed as MCG SRB which is anyway required even though the MCG is not a better link should support PDCP duplication for more reliable RRC signaling transmission in NR, and the URLLC service could be transmitted via SCG DRB as SCG is a better link

	MCG/SCG duplicate bearer + MCG/SCG bearer (in the same cell group)
	EN-DC:
DRB+DRB: Needed as one NR cell group should have URLLC and eMMB configured simultaneously.
SRB+SRB: Needed as the NW could only configure SRB1 as duplicate bearer.
DRB+SRB: Needed as the NR MCG could have eMBB in split DRB and RRC signaling in duplicate SRB which requires PDCP duplication.

NR-NR DC:
Same as EN-DC. 

	MCG/SCG duplicate bearer + SCG/MCG bearer (in a different cell group)
	EN-DC:
DRB+DRB: Needed as the NR SCG could have URLLC, and the LTE MCG could have eMMB.
SRB+SRB: Needed as LTE MCG cannot support duplicate bearer, and NR SCG could require duplicate SRB.
DRB+SRB: Needed as NR MCG could require duplicate SRB for more reliable RRC signaling transmission, and LTE SCG could only have SCG bearer for data offloading.

NR-NR DC:
DRB+DRB: Needed as the URLLC service could be configured in a more reliable link (e.g. MCG), and eMBB service could be configured in a link with more resources (e.g. SCG).
SRB+SRB: Needed as the NW could decide to have duplicate SRB only on one CG.
DRB+SRB: Needed as NR MCG could require duplicate SRB for more reliable RRC signaling transmission, and NR SCG could only have SCG bearer for data offloading.

	MCG/SCG duplicate bearer + MCG/SCG split bearer (in the same cell group)
	EN-DC:
DRB+DRB: Needed as one NR cell group should have URLLC and eMMB configured simultaneously.
SRB+SRB: Not needed as both split SRB and duplicate SRB in MCG are used for a more reliable RRC signaling transmission, and only one bearer type is required.
DRB+SRB: Needed as the NR MCG could have eMBB in split DRB and RRC signaling in duplicate SRB which requires PDCP duplication.

NR-NR DC:
Same as EN-DC. 

	MCG/SCG duplicate bearer + SCG/MCG split bearer (in a different cell group)
	EN-DC:
DRB+DRB: Needed as the NR SCG could have URLLC, and the LTE MCG could have eMMB.
SRB+SRB: Needed as LTE MCG which does not support duplicate bearer could use split SRB to ensure more reliable transmission of RRC signaling, and NR SCG could require duplicate SRB.
DRB+SRB: Needed as NR MCG could require duplicate SRB for more reliable RRC signaling transmission, and LTE SCG could only have SCG split bearer for data offloading.

NR-NR DC:
DRB+DRB: Needed as the URLLC service could be configured in a more reliable link (e.g. MCG), and eMBB service could be configured in a link with more resources (e.g. SCG).
SRB+SRB: Needed as the NW could decide to have duplicate SRB only on one CG.
DRB+SRB: Needed as NR MCG could require duplicate SRB for more reliable RRC signaling transmission, and NR SCG could only have SCG split bearer for data offloading.



According to the analysis given above, the highlighted cases for the simultaneous configuration of different bearer types are not needed. However to simplify the implementation of both the NW and the UE, we think that no extra restriction should be applied for the simultaneous configuration of duplicate bearer type and other bear type.
Proposal 2: Except for Proposal 1, no extra restriction is applied for the simultaneous configuration of duplicate bearer type and other bear type.

Bearer type change of duplicate bearer
LTE-NR DC
For bearer type change of the LTE-NR DC, RAN2 made the following agreements [1]:
Agreements
1: LTE-NR DC should support at least following bearer type change options 
-	MCG bearer to/from MCG split bearer,
-	MCG bearer to/from SCG bearer,
-	MCG bearer to MCG bearer,
-	SCG bearer to SCG bearer,
-	MCG split bearer to MCG split bearer
2: LTE-NR DC should not support the direct bearer type change between MCG split bearer and SCG bearer.
3: LTE-NR DC should support the one step bearer type change between MCG bearer to/from SCG split bearer.
4	 LTE-NR DC shall support the bearer type change between SCG bearer and SCG split bearer.
6: LTE-NR DC should support the bearer type change between SCG split bearer and SCG split bearer.
FFS: Whether LTE-NR DC shall support the direct type change between MCG split bearer to/from SCG split bearer.
Then for duplicate bearer, the potential bearer type changes for duplicate bearer are listed as follows:
· MCG/SCG bearer to/from MCG/SCG duplicate bearer (same cell group)
· MCG/SCG bearer to/from SCG/MCG duplicate bearer (different cell group)
· MCG/SCG split bearer to/from MCG/SCG duplicate bearer (same cell group)
· MCG/SCG split bearer to/from SCG/MCG duplicate bearer (different cell group)
From our understanding, the URLLC service may or may not require PDCP duplication. For example if the UE moves from the cell center to the cell edge (namely channel quality changes to a lower level), the PDCP duplication could be configured to achieve more reliable data transmission with the cost of radio resources. This means the NW can change the bearer type from MCG bearer to a duplicate bearer. Furthermore, during handover and SCG change, the gNB/eNB could also change the bearer type. Thus we consider that the listed bearer type changes should all be supported. The layer-2 behaviors of the bearer type changes listed above can be discussed further.
NR-NR DC
For NR-NR DC, the use cases are the same as the LTE-NR DC. To support all the potential bearer type changes for duplicate bearer can allow more flexible network implementation.
Proposal 3: LTE-NR DC and NR-NR DC should support the bearer type change listed below:
· MCG/SCG bearer to/from MCG/SCG duplicate bearer
· MCG/SCG bearer to/from SCG/MCG duplicate bearer
· MCG/SCG split bearer to/from MCG/SCG duplicate bearer
· MCG/SCG split bearer to/from SCG/MCG duplicate bearer

Conclusion
According to the discussion given above, we have the following Proposals for the bearer type change and configuration of duplicate bearer:
Proposal 1: PDCP duplication is only configured for NR (i.e. NR MCG bearer; NR SCG bearer; NR duplicate bearer; NR split bearer).
Proposal 2: Except for Proposal 1, no extra restriction is applied for the simultaneous configuration of duplicate bearer type and other bear type.
Proposal 3: LTE-NR DC and NR-NR DC should support the bearer type change listed below:
· MCG/SCG bearer to/from MCG/SCG duplicate bearer
· MCG/SCG bearer to/from SCG/MCG duplicate bearer
· MCG/SCG split bearer to/from MCG/SCG duplicate bearer
· MCG/SCG split bearer to/from SCG/MCG duplicate bearer
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