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1   Introduction
In RAN2#95bis, the comparison on user plan architectures was discussed in [1]. The results were captured in the TR based on email discussion [2]. 
However, companies have different understandings on MeNB processing capacity during the email discussion. Further clarification is needed. In addition, further discussion is still needed on whether we need SCG split bearer.
In this contribution we address the above issues and give our opinion.
2   Discussion 
MeNB processing capacity clarification:
The current statement for additional MeNB processing capacity requirement in the comparison table in [2] is cited as following.
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It is unclear whether this additional MeNB processing capacity requirement refers to PDCP processing capacity or RLC/MAC/L1 processing capacity requirement. To our understanding, 

For SCG bearer, since all packets are sent via SCG leg, there is no additional PDCP/RLC/MAC and L1 processing capacity requirement for MeNB;

For split bearer via MCG, the data traffic may be sent via MCG-leg or SCG-leg by PDCP packets level with the flow control function on MeNB side. As explained by companies during email discussion, the MeNB needs processing capacity at PDCP, RLC and MAC layer for all data sent via the MCG-leg. The MeNB needs additional processing capacity at PDCP layer for all data sent via the SCG-leg. But there is no additional RLC/MAC and L1 processing capacity requirement for MeNB for the data sent via SCG leg.
For split bearer via SCG, the data traffic may be sent via MCG-leg or SCG-leg by PDCP packets level with the flow control function on SeNB side. Thus, the MeNB needs processing capacity at RLC and MAC layer for all data sent via the MCG-path. The NR needs additional processing capacity at PDCP layer for all data sent via the MCG-leg.  

According to above analysis, we prefer to further clarify the processing capacity as:

Proposal 1: 
For MCG split bearer, additional PDCP processing capacity requirement is needed in the MeNB for the data sent via SCG leg.
For SCG split bearer, additional PDCP processing capacity requirement is needed in the NR for the data sent via MCG leg.
The changes on agreed TP in [2] is
	Alternative
	SCG bearer (1A)
	Split bearer via MCG (3C)
	Split bearer via SCG

	Utilisation of radio resources across MeNB and SeNB
	Not possible for the same bearer, requires at least two DRBs for having user plane traffics in MeNB and SeNB (
	Possible for the same bearer (
	Possible for the same bearer (

	Dynamic Offload
	Need to involve MME, very  static (
	Controlled by MeNB, can be dynamic as long SCG is setup (
	Controlled by SeNB, can be dynamic as long MCG is setup (

	Additional MeNB PDCP processing capacity requirement for SCG-path
	No additional processing capacity requirement (
	Additional processing capacity requirement in MeNB PDCP layer to process NR leg (
	No additional processing capacity requirement (

	Additional NR PDCP processing capacity requirement for MCG-path
	No additional processing capacity requirement (
	No additional processing capacity requirement (
	Additional processing capacity requirement in NR PDCP layer to process MCG leg (


Proposal 2: Clarify the meaning of additional processing capacity requirement for MCG split and SCG split in the TR.
Architecture options for the first release:
As confirmed in RAN#73 [3], architecture Option 3/3a, option 2, option 4/4a/5/7/7a should be finished in the first release, SCG split bearer is not treated as one option.
Observation 1: SCG split bearer is not considered when we discuss the architecture options for the first release.
Applicable scenario:
For gNB as the master node:
Since the NR gNBs is new deployed node, there should be no capacity limitation problem for such new deployed node NR gNB to support MCG split bearer (3C).
Observation 2: there is no need to support SCG-split bearer for NR gNB as the master node scenario.
For eLTE eNB as the master node:
In this scenario, the eLTE eNB is evolved to connect to the NextGen Core.  It could be foreseen that the LTE PDCP needs update to support new functions from NextGen Core. The processing capability of PDCP in eLTE eNB can be updated accordingly, therefore, we do not see the need to support SCG- split bearer in this scenario.
Observation 3: there is no need to support SCG-split bearer for eLTE eNB as the master node scenario.
According to [2]

	Alternative
	SCG bearer (1A)
	Split bearer via MCG (3C)
	Split bearer via SCG

	Use case 
	When ANY of the following holds:

- Limited backhaul provisioning

- NR bit rate is much higher than LTE bit rate
- UE has limited buffering capabilities

- MeNB and SeNB have limited buffering capabilities
	When ALL of the following hold:

- Ample backhaul provisioning

- NR bit rate is comparable to LTE bit rate

- MeNB has sufficient processing power
- MeNB and UE have sufficient buffering capabilities
	When ALL of the following hold:

- Ample backhaul provisioning

- NR bit rate is comparable to LTE bit rate

- MeNB does not have sufficient processing power
- SeNB and UE have sufficient buffering capabilities


The only possible use case for SCG-split bearer is:

· Backhaul is good;

· MeNB does not have sufficient PDCP processing power; and

· NR bit rate is comparable to LTE bit rate

If NR bit rate is comparable to LTE bit rate, from throughput perspective, there is no different between NR cell and LTE cell. Therefore the scenario is same as what we have for existing LTE DC scenario. If LTE eNB can act as MeNB for DC, then there should be no problem to act as MeNB for LTE NR DC.
Observation 4: the scenario for LTE NR tight interworking SCG split bearer is same as what we have for existing LTE DC scenario. If LTE eNB can act as MeNB for DC, then there should be no problem to act as MeNB for LTE NR DC.
In addition:
· Introduction of SCG-split DRB will lead additional complexity, since SeNB needs to manage the SCG split bearer at the MeNB side, and corresponding flow control mechanism is needed; 
· The original main benefit for 1A is for limited backhaul scenario, i.e. operator’s backhaul deployment may lead 3 times transmission of the data for 3C, and operator’s backhaul is not good enough. SCG-split DRB will have same problem as 3C, we do not see the motivation to have this new 3C mechanism.
Observation 5: additional complexity is foreseen to support SCG split bearer;
Based on the analysis above, we do not see the motivation to introduce a new DRB type (i.e. the SCG split DRB) for LTE-NR tight interworking, and hence propose:
Proposal 3: Do not introduce SCG split DRB for LTE-NR tight interworking.
3   Conclusion
In this contribution we discuss the open issue for comparison table in the TR, and try to do further down selection, and have following proposals:

Proposal 1: 
For MCG split bearer, additional PDCP processing capacity requirement is needed in the MeNB for the data sent via SCG leg.
For SCG split bearer, additional PDCP processing capacity requirement is needed in the NR for the data sent via MCG leg.
Proposal 2: Clarify the meaning of additional processing capacity requirement for MCG split and SCG split in the TR.
Observation 1: SCG split bearer is not considered when we discuss the architecture options for the first release.
Observation 2: there is no need to support SCG-split bearer for NR gNB as the master node scenario.

Observation 3: there is no need to support SCG-split bearer for eLTE eNB as the master node scenario.
Observation 4: the scenario for LTE NR tight interworking SCG split bearer is same as what we have for existing LTE DC scenario. If LTE eNB can act as MeNB for DC, then there should be no problem to act as MeNB for LTE NR DC.
Observation 5: additional complexity is foreseen to support SCG split bearer;
Proposal 3: Do not introduce SCG split DRB for LTE-NR tight interworking.
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5   Text Proposals
/************************Start of 1st Change***************************************/
	Alternative
	SCG bearer (1A)
	Split bearer via MCG (3C)
	Split bearer via SCG

	Utilisation of radio resources across MeNB and SeNB
	Not possible for the same bearer, requires at least two DRBs for having user plane traffics in MeNB and SeNB (
	Possible for the same bearer (
	Possible for the same bearer (

	Dynamic Offload
	Need to involve MME, very  static (
	Controlled by MeNB, can be dynamic as long SCG is setup (
	Controlled by SeNB, can be dynamic as long MCG is setup (

	Additional MeNB PDCP processing capacity requirement for SCG-path
	No additional processing capacity requirement (
	Additional processing capacity requirement in MeNB PDCP layer to process NR leg (
	No additional processing capacity requirement (

	Additional NR PDCP processing capacity requirement for MCG-path
	No additional processing capacity requirement (
	No additional processing capacity requirement (
	Additional processing capacity requirement in NR PDCP layer to process MCG leg (

	Buffering Requirements
	Full termination of CN bearer at SeNB offloads PDCP buffering from MeNB (
	Bearer splitting implies increased reordering-buffering requirement, at UE and MeNB (
	Bearer splitting implies increased reordering-buffering requirement, at UE and SeNB (

	Per-user throughput enhancements
	The gain is  low if only one bearer exists; 

The gain depends on the data volume of MCG bearer and SCG bearer if two bearers exist,
	The gain is higher than 1A if only one bearer exists; The exact gain depends on the available throughput in MCG and SCG;
	The gain is higher than 1A if only one bearer exists; The exact gain depends on the available throughput in MCG and SCG;


	Interruption upon UE mobility
	Interruption visible due to MeNB unable to support SeNB bearer (
	Interruption limited thanks to the ability of the MeNB to transmit data for the split bearers (
	For UE moving from SeNB coverage to the area without the coverage of any SeNB scenario, interruption limited thanks to the ability of the MeNB to transmit data for the split bearers (e.g., by NW implementation), but for UP termination point change from SeNB to MeNB scenario, interruption visible (

	Signalling load to CN due to mobility in/out of SeNB coverage
	Not hidden to CN (

	Hidden to CN (

	Not hidden to CN (

	MeNB-SeNB Backhaul requirements
	No additional throughput requirement on backhaul of MeNB (
	The Xn interface has to offer the latency of 5-30 ms and sufficient capacity. (
Increased throughput requirement on backhaul compared to 1A: backhaul needs to cope with NR bitrates (
	The Xn interface has to offer the latency of 5-30 ms and sufficient capacity. (
Increased throughput requirement on backhaul compared to 1A: backhaul needs to cope with LTE bitrates (

	U-plane latency
	No additional U-plane latency (
	Additional U-plane latency for SCG path (
	Additional U-plane latency for MCG path (

	Use case 
	When ANY of the following holds:

- Limited backhaul provisioning

- NR bit rate is much higher than LTE bit rate
- UE has limited buffering capabilities

- MeNB and SeNB have limited buffering capabilities
	When ALL of the following hold:

- Ample backhaul provisioning

- NR bit rate is comparable to LTE bit rate

- MeNB has sufficient PDCP processing power
- MeNB and UE have sufficient buffering capabilities
	When ALL of the following hold:

- Ample backhaul provisioning

- NR bit rate is comparable to LTE bit rate

- MeNB does not have sufficient PDCP processing power
- SeNB and UE have sufficient buffering capabilities


/*************************End of 1st Change***************************************/
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