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1
Introduction
Last RAN3 meeting agreed to increase the maximum bit rate to 4T bps over S1/X2/F1. This contribution analyses the possible implementation in S1/X2 interface, and proposes a way forward.

2 Discussion
As described in SA2 LS ([1]), the 4T bps is for EDCE5 and 5GS_Ph1, where the NR air interface can support data rate higher than 10G bps. This does not apply to LTE CIOT and sidelink/V2X. 

Observation: The procedure/message/IEs related to LTE CIOT and Sidelink/V2X will not be affected. 
In LTE, the Bit Rate IE defines the maximum bit rate 10Gbps. To avoid backwards compatibility issue, the Bit Rate IE shall not be modified.  (current definition for Bit Rate IE in S1AP is copied as below)
[image: image1.emf]
The Bit Rate IE is used by GBR QoS Information IE, UE Aggregate Maximum Bit Rate IE, and UE Sidelink Aggregate Maximum Bit Rate IE.

NOTE 1: Per Observation 1, the UE Sidelink Aggregate Maximum Bit Rate IE will not be considered further. 
NOTE 2: The Bit Rate definition and usage is very similar in S1AP and X2AP. The following analysis on S1AP also applies to X2AP. 
To support 4T bps, one possible option is to make three changes as follows:  
1) introduce a new Extended Bit Rate IE, which supports 10,000,000,001 bps to 4,000,000,000,000 bps; 
2) Add new IEs to use the Extended Bit Rate IE in GBR QoS Information IE, and UE Aggregate Maximum Bit Rate IE. 
3) Add clarification text in Semantics Description to clarify eNB behaviour, i.e. when the eNB receives both Bit Rate and Extended Bit Rate, the eNB shall only use Extended Bit Rate and ignore Bit Rate. 
A possible implementation example is shown as below (use S1AP GBR QoS Information IE as an example)
--
9.2.1.xx
Extended Bit Rate

This IE indicates the number of bits delivered by E-UTRAN in UL or to E-UTRAN in DL within a period of time, divided by the duration of the period. It is used, for example, to indicate the maximum or guaranteed bit rate for a GBR bearer, or an aggregated maximum bit rate.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Extended Bit Rate
	
	
	INTEGER (10,000,000,001..4,000,000,000,000)
	The unit is: bit/s.


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 GBR QoS Information
	
	
	
	

	>Extended E-RAB Maximum Bit Rate Downlink
	O
	
	Extended Bit Rate 9.2.1.xx
	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.xx
	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.xx
	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.xx
	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.


--
Proposal: Discuss and Agree the proposed method. In case the proposed method is agreeable, discuss and agree the proposed changes to S1AP/X2AP.
3
Conclusions
In this paper, we analyzed the possible implementation to support 4 Tbps in S1AP/X2AP. Our proposal is:
Observation: The procedure/message/IEs related to LTE CIOT and Sidelink/V2X will not be affected. 

Proposal: Discuss and Agree the proposed method. In case the proposed method is agreeable, discuss and agree the proposed changes to S1AP/X2AP.

The proposed changes to S1AP and X2AP can be found in ([4]

 REF _Ref490066359 \r \h 
[5]). 
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