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1. Introduction
In the last meeting, [1] addressed the necessity of the new bearer type for the LTE-NR DC and was noted. In this contribution, we explain the motivation to introduce the new bearer type for LTE-NR DC.
NOTE: This contribution is submitted both to RAN2 and RAN3.

2. Discussion
In Rel-12 DC, 3 types of bearer were defined, MCG bearer, SCG bearer and split bearer. In term of split bearer, it was identified as a U-plane architecture to overcome the challenges in small cell deployment, increased CN signalling due to frequent HO, mobility performance degradation and throughput enhancement. On the other hand, one of the drawbacks of split bearer is MeNB processing power requirement, since MeNB is responsible for routing the U-plane data both to MCG and SCG. The required processing power in an MeNB depends on the sum of the bandwidth in SeNBs which can be connected to the MeNB, i.e., the number of SeNBs and the system bandwidth of each SeNB. Even while this MeNB scalability issue exists from LTE-LTE DC, it will be more severe for LTE-NR DC. 
Although RAN2 agreed to allow both eNB(LTE) and gNB(NR) to be MeNB, it is assumed to use eNB as MeNB and gNB as SeNB considering that existing nationwide coverage of LTE at least in the initial NR deployment as depicted in Figure1. 
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Figure1. Deployment scenario of LTE-NR DC (eNB as MeNB and gNB as SeNB)

It is assumed that the system bandwidth of NR will be wider than LTE, e.g., hundreds MHz. Also, more number of NR small cells will be overlaid a LTE macro cell, since the radius of the NR cell will be smaller than LTE due to its higher frequency. Therefore, the U-plane data going through the eNB (MeNB) (which are transferred toward gNB (SeNB)) will be much larger. For these reason, the required processing power for MeNB can be higher in LTE-NR DC than LTE-LTE NR.
Observation1: MeNB scalability issue in Split bearer will be more severe for LTE-NR DC
Possible solutions are followings:
· Option1: Upgrade/Replace LTE MeNB to accommodate more U-plane data

· Option2: Move U-plane termination point from MeNB to SeNB
· Option2a: Rely on SCG bearer
· Option2b: Introduce the new bearer type (SCG split bearer)
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Figure2. Bearer type options

Option1 aims to resolve the issue by upgrading the LTE MeNB or replacing by the more powerful one to accommodate more U-plane data in MeNB. The benefit of this option is no additional standard impact. On the other hand, the drawback is that this will not be a generic solution since it is not realistic for the operator to keep upgrading HW processor of the LTE MeNB as the new SeNB is deployed. Consequently, the NR deployment will be limited in certain area.
Observation2: It is not generic/realistic solution to keep upgrading LTE MeNB

Option2 aims to offload the U-plane processing by moving the U-plane termination point (e.g., PDCP in LTE) from MeNB to SeNB. This option has 2 sub-options, one is to rely on SCG bearer and the other is to introduce the new bearer type as proposed in [1]. 
With Option2a, the required processing power in LTE MeNB can be relaxed without additional standard impact and limitation of SeNB deployment. In contrary, the drawback is to lose the opportunity to increase the throughput due to utilising the radio resources of both MeNB and SeNB, the increasing CN signalling and interruption due to SeNB addition/removal/change. Although it is assumed that the system bandwidth of NR will be wider than LTE, it is questionable that the gap will be sufficiently large to make the aggregating LTE radio resources meaningless. We assume that it will be still beneficial to utilise the radio resources of LTE (e.g., LTE small cells) on top of that of NR. 
Observation3: It will be still beneficial to utilise the radio resources of LTE (e.g., LTE small cells) on top of that of NR.
Option2b (right-most figure in Fig.2) aims to avoid increasing the processing power for MeNB while having the benefit of throughput enhancement due to aggregating LTE. With this option, the U-plane termination point is moved from MeNB to SeNB and U-plane data can be routed toward MeNB and SeNB, then consequently, the throughput enhancement as by split bearer can be achieved. On the other hand, the drawback is the additional standardization effort, the increasing CN signalling and interruption due to SeNB addition/removal/change.
We think that option2b is attractive. Although there will be spec impact, it is assumed to be not so large since the new bearer type is kind of the combination of split bearer and SCG bearer, which is the impact will be limited to RRC spec. Also, regarding increased CN signalling and interruption time due to mobility, the cloud-RAN can avoid the mobility between SeNBs (consequently CN signalling will not be increased so much) and interruption due to SeNB addition/removal can be minimized by keeping U-plane termination point in SeNB even while the connection between UE and SeNB is not established (UE uses only MeNB for the data transmission/reception). Therefore, to resolve the MeNB scalability issue, we propose to study the new bearer type for LTE-NR DC which splits the bearer while setting the termination point in SeNB.
Proposal1: Study the new bearer type to split the bearer while setting the U-plane termination point in SeNB. 
Also, the corresponding text proposal for TR36.804 is proposed in [2].

Proposal 2: Capture the bearer types to be studied for LTE-NR DC in TR 38.804 as proposed in [2].

3. Summary

This paper addressed the necessity of the new bearer type for LTE-NR DC. Followings are observed and proposed:

Observation1: MeNB scalability issue in Split bearer will be more severe for LTE-NR DC
Observation2: It is not generic/realistic solution to keep upgrading LTE MeNB

Observation3: It will be still beneficial to utilise the radio resources of LTE (e.g., LTE small cells) on top of that of NR.
Proposal 1: Study the new bearer type to split the bearer while setting the U-plane termination point in SeNB. 

Proposal 2: Capture the bearer types to be studied for LTE-NR DC in TR 38.804 as proposed in [2].
4. References

[1] R2-163749, “On the need of new DRB types in NR”, Samsung
[2] R2-164954, “Text Proposal to TR 38.804 on bearer types to be studied for LTE-NR Dual Connectivity,” NTT DOCOMO, INC.
PAGE  
1

[image: image1][image: image3.png]MenB _>@ sens wens ) sos o (Bl <Pl sone
/ / [i]/

UE

Split bearer SCG bearer SCG Split bearer
(Option2b)



