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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 showed concern that the existing LTE eNB can hardly 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 there is possibility to deploy EN-DC without increment of LTE eNB capacity. Based on this assumption, the SCG split bearer was introduced.

In this contribution, we will discuss the potential issues to support high bit rate which is introduced 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 needed. 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 will impact the user experience. 
Therefore, it is preferred that LTE eNB does not reject the UE context setup request or E-RAB setup request when it cannot support up to 4 Tbps temporarily. Instead, the network can offer 10 Gbps bit rate service for the UEs rather than reject directly. Based on this assumption, it could be beneficial that the MME provides two sets of QoS parameters, e.g., one for basic bit rate and the other one for extended bit rate, to eNB. And then the eNB makes the selection by considering the detailed configuration and the eNB capacity.
Proposal 1: MME provides two set of QoS parameters, e.g., one for basic bit rate and the other one for extended bit rate, to eNB to select accordingly.

Currently in the TS 36.413, both the GRB QoS Information and UE Aggregate Maximum Bitrate are extended to support up to 4 Tbps as following:
9.2.1.18
GBR QoS Information

This IE indicates the maximum and guaranteed bit rates of a GBR bearer for downlink and uplink.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	E-RAB Maximum Bit Rate Downlink
	M
	
	Bit Rate 9.2.1.19
	Desc.: This IE indicates the maximum downlink E-RAB Bit Rate as specified in TS 23.401 [11] for this bearer.

If the Extended E-RAB Maximum Bit Rate Downlink IE is included, the E-RAB Maximum Bit Rate Downlink IE shall be ignored.

	E-RAB Maximum Bit Rate Uplink
	M
	
	Bit Rate 9.2.1.19
	Desc.: This IE indicates the maximum uplink E-RAB Bit Rate as specified in TS 23.401 [11] for this bearer.

If the Extended E-RAB Maximum Bit Rate Uplink IE is included, the E-RAB Maximum Bit Rate Uplink IE shall be ignored.

	E-RAB Guaranteed Bit Rate Downlink
	M
	
	Bit Rate 9.2.1.19
	Desc.: This IE indicates the downlink guaranteed E-RAB Bit Rate as specified in TS 23.401 [11] (provided that there is data to deliver) for this bearer.

If the Extended E-RAB Guaranteed Bit Rate Downlink IE is included, the E-RAB Guaranteed Bit Rate Downlink IE shall be ignored.

	E-RAB Guaranteed Bit Rate Uplink
	M
	
	Bit Rate 9.2.1.19
	Desc.: This IE indicates the uplink guaranteed E-RAB Bit Rate as specified in TS 23.401 [11] (provided that there is data to deliver) for this bearer.

If the Extended E-RAB Guaranteed Bit Rate Uplink IE is included, the E-RAB Guaranteed Bit Rate Uplink IE shall be ignored.

	Extended E-RAB Maximum Bit Rate Downlink
	O
	
	Extended Bit Rate 9.2.1.126
	Desc.: This IE indicates the maximum downlink E-RAB Bit Rate as specified in TS 23.401 [11] for this bearer.

	Extended E-RAB Maximum Bit Rate Uplink
	O
	
	Extended Bit Rate 9.2.1.126
	Desc.: This IE indicates the maximum uplink E-RAB Bit Rate as specified in TS 23.401 [11] for this bearer.

	Extended E-RAB Guaranteed Bit Rate Downlink
	O
	
	Extended Bit Rate 9.2.1.126
	Desc.: This IE indicates the downlink guaranteed E-RAB Bit Rate as specified in TS 23.401 [11] (provided that there is data to deliver) for this bearer.

	Extended E-RAB Guaranteed Bit Rate Uplink
	O
	
	Extended Bit Rate 9.2.1.126
	Desc.: This IE indicates the uplink guaranteed E-RAB Bit Rate as specified in TS 23.401 [11] (provided that there is data to deliver) for this bearer.


9.2.1.20
UE Aggregate Maximum Bit Rate

The UE Aggregate Maximum Bitrate is applicable for all Non-GBR bearers per UE which is defined for the Downlink and the Uplink direction and provided by the MME to the eNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE Aggregate Maximum Bit Rate
	
	
	
	Applicable for non-GBR E-RABs.

	>UE Aggregate Maximum Bit Rate Downlink
	M
	
	Bit Rate 9.2.1.19
	This IE indicates the UE Aggregate Maximum Bit Rate as specified in TS 23.401 [11] in the downlink direction.

If the Extended UE Aggregate Maximum Bit Rate Downlink IE is included, the UE Aggregate Maximum Bit Rate Downlink IE shall be ignored.

	>UE Aggregate Maximum Bit Rate Uplink
	M
	
	Bit Rate 9.2.1.19
	This IE indicates the UE Aggregate Maximum Bit Rate as specified in TS 23.401 [11] in the uplink direction. Receiving both the UE Aggregate Maximum Bit Rate Downlink IE and the UE Aggregate Maximum Bit Rate Uplink IE equal to value zero shall be considered as a logical error by the eNB.

If the Extended UE Aggregate Maximum Bit Rate Uplink IE is included, the UE Aggregate Maximum Bit Rate Uplink IE shall be ignored.

	>Extended UE Aggregate Maximum Bit Rate Downlink
	O
	
	Extended Bit Rate 9.2.1.126
	This IE indicates the UE Aggregate Maximum Bit Rate as specified in TS 23.401 [11] in the downlink direction.

	>Extended UE Aggregate Maximum Bit Rate Uplink
	O
	
	Extended Bit Rate 9.2.1.126
	This IE indicates the UE Aggregate Maximum Bit Rate as specified in TS 23.401 [11] in the uplink direction. 


If Proposal 1 is agreed, then we prefer to reuse the existing extended QoS parameters and update the usage description correspondingly. The CR is in [1].
Meanwhile, the changes will impact the CN behaviour, thus an LS [2] to SA2 is needed for information.

Proposal 2: Captures the CR [1] to TS 36.413. 
Proposal 3: Send an LS [2] 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 proposal were provided.
Proposal 1: MME provides two set of QoS parameters, e.g., one for basic bit rate and the other one for extended bit rate, to eNB to select accordingly.

Proposal 2: Captures the CR [1] to TS 36.413. 

Proposal 3: Send an LS [2] to SA2 to inform about RAN3’s agreement.
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