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1
Introduction
RAN 3 have received the LS in R3-172093 (=S2-173685) requesting RAN 3 to provide signalling to support UE data rates of at least 20 Gbps and suggesting that RAN 3 align with CT groups on the ability for signalling a maximum value of 4 Tera bits/s. 
2
Current Situation in RAN 3 protocols for E-UTRAN
2.1
S1-AP

In S1-AP, the data rate information is carried in several S1-AP messages:

- in the UE Aggregate Maximum Bit Rate IE described in 9.2.1.20; and

 (for GBR bearers) in GBR QoS Information IE described in clause 9.2.1.15
of TS 36.413 (v14.2.0). These ultimately reference the Bit Rate IE in clause 9.2.1.19.
There are also maximum data rate described for the Sidelink (clause 9.2.1.122) which, although not in the first release of NR, also references clause 9.2.1.19. Obviously, signaling for NB-IoT data rates does not need extending beyond 10 Gbit/s!
Excerpts from TS 36.413 v14.2.0 are below:
//////////////////////// start of extract from 36.413 ///////////////////////
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.

	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.

	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.

	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.


9.2.1.19
Bit Rate

This IE indicates the number of bits delivered by E-UTRAN in UL or to E-UTRAN in DL or by UE in sidelink 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

	Bit Rate
	
	
	INTEGER (0..10,000,000,000)
	The unit is: bit/s.


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.

	>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.


///////////////////////end of extracts from TS 36.413 ///////////////////////
2.2
X2-AP

In TS 36.423, data rates are signaled in some X2-AP messages within the UE Aggregate Maximum Bit Rate IE (clause 9.2.12) and GBR QoS Information (clause 9.2.10) which in turn reference clause 9.2.11 (below)
///////////////////////Start of extract from TS 36.423///////////////////////
9.2.11
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 E-RAB, or an aggregated maximum bit rate.

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

	Bit Rate
	M
	
	INTEGER (0..10,000,000,000)
	The unit is: bit/s


///////////////////////end of extract from TS 36.423 ///////////////////////
3
Discussion
As can be seen from the preceeding extracts from TSs, the data rates are encoded in units of 1 bit/s up to to 10 Gbit/s. Such small granularity seems unnecessary when extending the data rates above 10 Gbit/s.

In CT4’s specification for GTP-C, TS 29.274, the AMBR is encoded in clause 8.7 as:
“AMBR is defined in clause 9.9.4.2 of 3GPP TS 24.301 [23], but shall be formatted as shown in Figure 8.7-1 as Unsigned32 binary integer values in kbps (1000 bits per second).”

Hence it would seem sufficient if extensions to S1 and X2 signalling also encode the bit rates greater than 10 Mbit/s in steps of 1000 bit/s.
4
Proposals

It is proposed that:

a) The maximum bit rate that can be signaled on S1, X2, and Xx interfaces is increased to 4 Tera bit/s.
b) On those interfaces, a granularity of 1000 bit/s is used for bit rates above 10 Mbit/s.

c) RAN3’s agreements on bullets a and b are communicated to CT 1, CT 3 and CT 4.

d) Backward compatible CRs are drafted by the rapporteurs of these specifications.
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