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9.2.1.1
1. Introduction
This paper provides a text proposal to TR 38.804 on bearer type comparison to be studied for LTE-NR Dual Connectivity as proposed in [1-4]. The TP is created based on [5]
2. Text proposal
	Start of change


5.2.1.2
Bearer types for Dual Connectivity between LTE and NR

The following three types of bearer are studied for Dual Connectivity between LTE and NR:

-
Split bearer via MCG;

-
SCG bearer;

-
Split bearer via SCG.

The layer 2 protocol stack and data flow for a split bearer via MCG is illustrated in Figure 5.2.1.2-1. The split bearer via MCG is expected to provide the similar gain and require the backhaul condition to the split bearer for LTE Dual Connectivity as captured in TR 36.842 [5].

For a split bearer via MCG, the master node may become the limiting factor to the achievable bit rate, resulting in under-utilization of the SCG-link.
Editor’s note: LTE-NR DC specific aspects are to be captured here if any. Layer 2 sublayers for NR are shown as an example and necessity of the individual sublayers is still to be concluded.
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Figure 5.2.1.2-1:
Split bearer via MCG

The layer 2 protocol stack and data flow for an SCG bearer is illustrated in Figure 5.2.1.2-2. The SCG bearer is expected to provide the similar gain to the SCG bearer for LTE Dual Connectivity as captured in TR 36.842 [5].

A bearer directly routed over NR does not imply larger buffering requirement than one directly routed over LTE, provided that NR has a rate-delay product comparable to LTE.

Editor’s note: LTE-NR DC specific aspects are to be captured here if any. Layer 2 sublayers for NR are shown as an example and necessity of the individual sublayers is still to be concluded.
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Figure 5.2.1.2-2:
SCG bearer

The layer 2 protocol stack and data flow for a split bearer via SCG is illustrated in Figure 5.2.1.2-3. In this bearer type, C-plane connection is served by a master node (MeNB or MgNB) likewise split bearer via MCG while U-plane data for the same bearer is delivered by leveraging radio resources across a master node and a secondary node via SCG. User throughput enhancements, mobility robustness and the similar level of backhaul requirement can be expected likewise the split bearer via MCG. In addition, this bearer type is expected to offload the PDCP processing for U-plane data to a secondary node. On the other hand, secondary node mobility is visible to CN and the throughput gain by utilising LTE radio resources on top of NR radio resources may or may not be considerable depending on the relative bit rate of NR.

On a bearer split at NR gNB between LTE and NR radios, the buffering requirement from packet reordering combines factors maximized over both the radios, i.e. is proportional to the product of (the higher) NR bit rate and (the longer) LTE delay.

Editor’s note: LTE-NR DC specific aspects are to be captured here if any. Layer 2 sublayers for NR are shown as an example and necessity of the individual sublayers is still to be concluded.
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Figure 5.2.1.2-3:
Split bearer via SCG
Following is comparison table of the bearer types.

	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 SCells are setup (
	Controlled by SeNB, can be dynamic as long MCG is setup (

	MeNB processing capacity requirement
	None (
	Additional processing capacity requirement in MeNB (
	None (

	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 out of coverage of SeNB scenario, interruption limited thanks to the ability of the MeNB to transmit data for the split bearers (e.g., by NW implementation) (

	Signalling load to CN
	Not hidden to CN (

	Hidden to CN (

	Not hidden to CN (

	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. (
	The Xn interface has to offer the latency of 5-30 ms and sufficient capacity. (

	Use case 
	- Not good backhaul provisioning
- NR bit rate is relatively much higher than LTE bit rate
	- Good backhaul provisioning

- NR bit rate is comparable to LTE bit rate
- MeNB has sufficient processing power
	- Good backhaul provisioning

- NR bit rate is comparable to LTE bit rate

- MeNB does not have sufficient processing power


	End of change
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