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1. Introduction
At RAN3#93bis, the SCG Split Bearer for Deployment Option 3a was initially discussed and captured in [1] for further study. In this contribution, we shall continue discussing the SCG Split Bearer for Deployment Option 4a/7a and propose relevant TP in those regards.
2. Discussion
Per latest RAN2 inputs from [2], the SCG Split Bearer should target for Deployment Option 4a/7a as well, so that the potential benefits from SCG Split Bearer can be widely exploited in various Tight Interworking scenarios.
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Figure 5.2.1.2-3:
Split bearer via SCG
With SCG Split Bearer, once there is blockage or deafness in high-frequency band, the user data can be transferred through LTE immediately, and the resource of NR can be reused to transfer user data when NR link is recovered sooner or later. “SCG Split Bearer” brings following gain and benefits.
· More balanced load of PDCP relevant base-band processing between eNB and gNB.
gNB is supposed to support larger data rate, so the NR relevant PDCP processing load can be quite high. If they are located in gNB, the base-band processing capacity for eNB can be much relieved.
· Less capacity requirements for backhaul link between LTE and NR.

For SCG Split Bearer, user data is transferred to gNB via S1-U or NG1-U, and then from gNB to eNB through backhaul link Xnew. Since the bandwidth of LTE is much smaller than that of NR, user data offloaded to LTE is much less. Hence, it does not require large backhaul link capacity between LTE and NR.
· No path switch hence no data transmission interruption.

Whenever blockage or deafness happens in NR, it does not require any path switch for SCG Split Bearer. Data can be directly transferred from gNB to eNB via Xnew for SCG Split Bearer, thus there is no data transmission interruption.
· Less signalling overheads.
For SCG Split Bearer, whenever blockage or deafness occurs in NR, it does not require bearer type change, especially when NR is deployed in high frequency band, more frequent blockage or deafness happens in NR, signalling overheads can be significantly reduced with SCG Split Bearer.
· When NR link recovers, the data transmission can be resumed through NR almost immediately.

When NR link recovers from blockage or deafness, it does not require path switch for SCG Split Bearer. Hence, data transmission can be resumed immediately by NR, which improves user data rates rapidly.
Based on the analysis about traditional 1A and 3C UP architecture for LTE-NR tight interworking, SCG Split Bearer is strongly proposed. The table 1 provides comparisons between SCG Split Bearer and two traditional DC architectures.

Table 1 Comparisons between SCG split and traditional DC architecture for LTE-NR tight interworking

	
	3C architecture
	1A architecture
	SCG Split Bearer

	Backhaul link capacity requirement
	High capacity requirement(
	low capacity requirement(
	Moderate capacity requirement(

	Signalling overheads
	Because there is no path switch and data forwarding, it does not increase signalling overheads(
	Because of path switch and data forwarding, it increases signalling overheads(
	Because there is no path switch and data forwarding, it does not increase signalling overheads(

	Data continuity
	Data transmission will not be interrupted. (
	Data transmission can be interrupted. (
	Data transmission will not be interrupted. (

	UP processing capability/latency
	Require upgrade(
	Not require upgrade(
	Not require upgrade(

	Data transmission recovery 
	Rapidly recover(
	Slowly Recover (
	Rapidly recover(

	Load balance
	Dynamic load balance(
	No load balance(
	Dynamic load balance(

	Flow control
	Require(
	Not require(
	Require (


Based on the comparison above, SCG Split Bearer is superior to 1A in terms of signalling overheads, service data continuity, data transmission recovery and load balance, and is superior to 3C in terms of backhaul link capacity and PDCP processing capacity. Therefore, it is proposed to introduce and specify SCG Split Bearer.
In section 7.1.2.4 of [1], the Reference Architecture for SCG Split Bearer for Option 3a has been depicted as below Figure 7.1.2.4-1, however the Reference Architectures for SCG Split Bearer for Option 4a and 7a are still missing, hence we prefer to add them up in relevant sections for further joint evaluation.
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Figure 7.1.2.4-1: Radio Protocol Architecture for SCG split bearer in Option 3a

Proposal: To add up the Radio Protocol Architecture of SCG Split Bearer for Option 4a and Option 7a.
3. Conclusion
Proposal: To add up the Radio Protocol Architecture of SCG Split Bearer for Option 4a and Option 7a.
TP for 38.801

--------------------------------------------Start of text proposal---------------------------------------------
· 10.1.3
Option 4/4a

· 10.1.3.1
Architectural aspects

Radio Protocol Architecture for the User Plane is pending to RAN2 (FFS).
Network interface configurations can be defined in Figure 7.1.3.1-1 and Figure 7.1.3.1-2.
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Figure 7.1.3.1-1: C-Plane connectivity for Option 4/4a
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Figure 7.1.3.1-2: U-Plane connectivity for Option 4/4a

· 10.1.3.2
Procedural aspects

The procedures defined under section 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [12] can be a reference for defining the new Xn based procedures, in which gNB and eLTE eNB connected via Xn are considered to have the role similar to MeNB and SeNB, respectively.
· 10.1.3.3
    SCG Split Bearer
· Editor’s note: SCG split bearer described in this section needs to be further justified and foresees to split the bearer in the eLTE eNB while the gNB would act as master node and terminate NG-CP. 
· In this bearer type, NG-C is still terminated at gNB as described in Figure 7.1.3.1-1. Radio Protocol Architecture for the User Plane can be defined in Figure 7.1.3.3-1 for SCG split bearer. 
Editor’s note: The below figure is an example. NR/eLTE PDCP, NR/eLTE RLC and NR/eLTE MAC are pending to RAN2.
· 
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· Figure 7.1.3.3-1: Radio Protocol Architecture for SCG split bearer in Option 4a
 
· 10.1.4
Option 7/7a

· 10.1.4.1
Architectural aspects

Radio Protocol Architecture for the User Plane is pending to RAN2 (FFS).
Network interface configurations can be defined in Figure 7.1.4.1-1 and Figure 7.1.4.1-2.
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Figure 7.1.4.1-1: C-Plane connectivity for Option 7/7a
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Figure 7.1.4.1-2: U-Plane connectivity for Option 7/7a

· 10.1.4.2
Procedural aspects

The procedures defined under section 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [12] can be a reference for defining the new Xn based procedures, in which eLTE eNB and gNB connected via Xn are considered to have the role similar to MeNB and SeNB, respectively.
· 10.1.4.3
    SCG Split Bearer
Editor’s note: SCG split bearer described in this section needs to be further justified and foresees to split the bearer in the gNB while the eLTE eNB would act as master node and terminate NG-CP.
In this bearer type, NG-C is still terminated at eLTE eNB as described in Figure 7.1.4.1-1. Radio Protocol Architecture for the User Plane can be defined in Figure 7.1.4.3-1 for SCG split bearer. 
Editor’s note: The below figure is an example. NR/eLTE PDCP, NR/eLTE RLC and NR/eLTE MAC are pending to RAN2.
· 
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· Figure 7.1.4.3-1: Radio Protocol Architecture for SCG split bearer in Option 7a
 
-----------------------------------------------End of text proposal-------------------------------------------
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