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1
Introduction

In EN-DC, the usage of NR radio resource will help increase the bit rate significantly. Thus, SA2 agreed to extend the maximum value of the bit rate from 10 Gbps to 4 Tbps.

During the discussion on the bearer type in RAN2, operators expressed some concern that the existing LTE eNB may barely support the high bit rate provided by NR radio resource by using MCG split bearer, because the capacity of the deployed LTE eNB is not large enough. And it is possible that operators may not upgrade all the exiting LTE eNBs, which means that the LTE eNB capacity may not be increased when EN-DC is deployed. Based on this assumption, the SCG split bearer was introduced.

In this contribution, we will discuss the potential issues when support high bit rate for EN-DC and provide the corresponding proposals.
2
Discussion 
During the E-RAB management and context management procedures, the MME will provide the UE Aggregate Maximum Bit Rate for non-GBR bearers and GBR QoS Information for GBR bearers to LTE eNB. In principle, the CN is not aware of the RAN configuration details or the RAN capability, and then it decides UE AMBR and GBR QoS based on the user subscription information. It means if the UE subscribes EN-DC service, the CN may provide UE AMBR and the GBR QoS up to 4 Tbps, even if the LTE eNB is not upgraded and no NR coverage is available for the UE at that time. 

According to the existing specification, the LTE eNB can either accept or reject the request, but cannot modify when required. In that case, if the LTE eNB cannot support such high QoS requirement at the moment when receiving the request message, the LTE eNB shall reject even if it is possible that the UE may enter a NR coverage later. This handling mechanism may look simple, however it could impact the user experience. 
In fact, this issue was discussed in SA2 #128bis meeting [1], however, SA2 assumed that RAN is able to handle this case. As mentioned above, in such case, if the non-upgraded eNB can only release/reject the EPS bearer which requires high bit rate. Otherwise, the eNB decreases the bit rate of the GBR/non-GBR services by implementation. However, if the core network is not aware of the RAN condition and keeps the bit rate at a relatively high level, then there will be issue with the handling of eNB.
In conclusion, if nothing is introduced in standard, we may have following possibilities:
a) All the eNBs are to be upgraded;

b) When eNB is not upgraded and NR is not available, the eNB releases the E-RABs which require high bit rate;

c) When eNB is not upgraded and NR is not available, the eNB decreases the bit rate of E-RABs by implementation to inform CN.

a) requires operator’s to upgrade all the eNBs. b) impacts the user experience and we think it is not preferred. c) in fact will impact the network robustness, i.e., it is possible the eNB will be overloaded. 

Observation: Considering the eNB may be not upgraded, if high bit rate is required and NR en-gNB is not available to the UE, it is risky to keep the high bit rate requirement in CN.

Based on the analyses above, we think at least RAN needs to inform CN of whether the EN-DC configuration is available or not. By implementation, the CN needs to reduce the bit rate.

Proposal 1: RAN needs to inform the CN of whether the EN-DC configuration is available for UE or not.

Proposal 2: Captures the CR [2] to TS 36.413. 
Proposal 3: Send an LS [3] to SA2 to inform about RAN3’s agreement.
3
Conclusion

In this contribution, the support of high bit rate for EN-DC was discussed, and the following observation and proposals were provided.
Observation: Considering the eNB may be not upgraded, if high bit rate is required and NR en-gNB is not available to the UE, it is risky to keep the high bit rate requirement in CN.

Proposal 1: RAN needs to inform the CN of whether the EN-DC configuration is available for UE or not.

Proposal 2: Captures the CR [2] to TS 36.413. 

Proposal 3: Send an LS [3] to SA2 to inform about RAN3’s agreement.
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