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Discussion and Decision
1 Introduction

Several identities are defined in various specs for an EPS bearer across the different interfaces and layers.  This document look at the different identities, the current definitions and the mapping required between them.

2 Discussion

There are several identifies for bearer depending on the layer/interface they are handled.   These are listed below.
EPS Bearer id: Used at the NAS level. It is also expected to be transferred over NAS messages.

SAE Bearer ID: This is the RAB id defined in 36.413.  This is the same as the EPS bearer defined in 23.401.
RB id: a term used in RRC to identify a bearer.
Logical Channel id: The logical channel id used in MAC.

2.1 Current definitions 

The different specs define these and some restrictions already captured in the specs are given below:

2.2 EPS Bearer id in 23.401

23.401 captures the following:

An EPS bearer identity uniquely identifies an EPS bearer for one UE accessing via E-UTRAN. The EPS Bearer Identity is allocated by the MME. There is one to one mapping between EPS RB and EPS Bearer, and the mapping between EPS RB Identity and EPS Bearer Identity is made by E-UTRAN.

Editor's Note:
One of use cases of this EPS bearer identity is in the dedicated bearer modification without Qos update procedure. In this procedure the MME needs to transfer the EPS bearer identity in NAS signalling to the UE to bind the updated TFT with related EPS bearer.

When there is a mapping between an EPS bearer and a PDP context, the same identity value is used for the EPS bearer ID and the NSAPI/RAB ID.

2.3 SAE bearer id in 36.413

36.413 captures the SAE bearer id in the RB setup request:

SAE bearer identity: the SAE bearer identity uniquely identifies an SAE bearer for one UE [according to definition for EPS bearer identity in 23.401].

Note:
The SAE bearer identity remains unique for the UE even if the UE-associated logical S1-connection is released during periods of user inactivity.
Further:

The eNB shall pass the NAS-PDU IE and the value contained in the SAE bearer identity IE received for the SAE bearer for each established SAE Radio Bearer to the UE.

2.4 RB id in 36.331
36.331 captures the following on RB id from security point of view:

The eNB is responsible for avoiding reuse of the COUNT with the same RB identity and with the same AS base-key, e.g. due to the transfer of large volumes of data, release and establishment of new RBs. In order to avoid such re-use, the eNB may e.g. use different RB identities for successive RB establishments, trigger an intra cell handover or an RRC_CONNECTED to RRC_IDLE to RRC_CONNECTED transition.
Note: a similar requirement is also captured in 36.300:
COUNT-C reusing avoidance for the same radio bearer identity in RRC_CONNECTED mode without KeNB change is left to eNB implementation e.g. by using intra-cell handover, smart management of radio bearer identities or triggering a transition to RRC_IDLE.

2.5 Bearer id mapping
Thus, the RB id must not be re-used while the UE is in the same eNB (cell) as RBs are released and re-established.   However, logical channel id are expected to be re-used as there are only 5 bits allocated to the logical channel id space.  Further some values of the logical channel id are already pre-assigned for specific purposes. So an implicit or specified mapping between the RB id and logical channel id is not possible.  And it is necessary to define the mapping between the RB id and logical channel id using RRC everytime a RB is established.

To fulfil these requirements and to ensure that the RB_id is not reused, there are two options:
1) Make it a NAS requirement that the EPS/SAE Bearer id is not re-used towards the same eNB.   Since the MME issues the EPS Bearer id, it should be possible.  
This will allow a simpler mapping:
EPS bearer id = SAE bearer id = RB id.  RBid ( logical channel id mapping is defined in RRC during RB establishment.  
In case the RBs are released and re-established the mapping between RBid and logical channel id will be different.  But this is not considered to be a problem and there are no security issues identified either.

2) The other option is hide the RB id information from the NAS.  This will mean that the EPS is free to assign any EPS bearer id when bearers are established.  The EPS bearer id is then mapped to a RB id in the eNB.  The eNB ensures that the RB id is used only once.  This will then use the following mapping:
EPS bearer id= SAE Bearerid; EPS bearer id ( RB id ( logical channel id is defined in RRC at the time of bearer establishment/re-establishment.

3 Comparison of two options and proposal
Option 1 requires that MME must keep track of RB id assignment to ensure no repetition but it can save on one id.

Option 2, no MME requirement but requires one additional id per bearer.

So there is not much to differentiate between them. Of course option 1 requires that the CN and SA groups must be liaised and a common agreement reached across all groups.

To simplify interaction between layers and groups, it might be “simpler” to use an additional identifier.  

It is proposed that RAN2 discuss the options and decide on one of them.

If option 1 is chosen, it is proposed to liaise with SA2 and CT1 on RAN2 decision.

Attached is a text proposal based on option 2.

Note that the logical channel id mapping is still required even with option 1.

4 Text proposal
4.1.1.1 –
RadioResourceConfiguration
The IE RadioResourceConfiguration is used %

RadioResourceConfiguration information element
-- ASN1START

RadioResourceConfiguration ::=

SEQUENCE {


srb-List






SEQUENCE (SIZE (1..2)) OF SEQUENCE {



srb-Identity





INTEGER (1..2),




-- to be confirmed FFS


rlc-Configuration




CHOICE {




explicit






RLC-Configuration,




default







NULL



}

OPTIONAL,














 -- Cond Setup


rb-MappingInfo





SEQUENCE {}



OPTIONAL,



-- FFS


logicalChannelConfig



LogicalChannelConfig




   -- Need FFS

}

OPTIONAL,


eps-BearerList





SEQUENCE (SIZE (1..maxDRB)) OF SEQUENCE {



rb-Identity






INTEGER (1..256),





eps-Identity





INTEGER (1)



OPTIONAL, -- to be confirmed, range FFS




pdcp-Configuration




PDCP-Configuration

OPTIONAL,

 -- Cond Setup



rlc-Configuration




RLC-Configuration

OPTIONAL,

 -- Cond Setup


rb-MappingInfo





RB-MappingInfo
OPTIONAL,



-- FFS


logicalChannelConfig



LogicalChannelConfig




   -- Need FFS

}

OPTIONAL,


mac-Configuration




MAC-Configuration,






   -- Need FFS

transportChannelConfig



SEQUENCE {}




OPTIONAL,



-- FFS

physicalChConfiguration



PhysicalChConfiguration

OPTIONAL


-- Need OC

}

-- ASN1STOP

–
RB-MappingInfo

The IE RB-MappingInfo is used %% 

RB-MappingInfo information element
-- ASN1START

RB-MappingInfo ::=



SEQUENCE {


logicalChannel-Identity



INTEGER (1..2)





 -- upper value FFS
}

-- ASN1STOP

	RB-MappingInfo field descriptions

	logicalChannel-Identity

The logical channel id  [36.321] for this RB


5 Annex A
SAE Bearer setup defined in 36.413

9.1.3.1
SAE BEARER SETUP REQUEST

This message is sent by the MME and is used for request the eNB to assign resources on Uu and S1 for one or several SAE bearers.

Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	SAE Bearer to be Setup List
	M
	
	
	
	YES
	reject

	>SAE Bearer To Be Setup Item IEs
	
	1 to <maxnoof SAEbearers>
	
	
	EACH
	reject

	>> SAE Bearer ID
	M
	
	9.2.1.2
	a value for SAE bearer identity shall only be present once in SAE Bearer to be Setup List IE
	-
	

	>> SAE Bearer Level QoS parameters 
	M
	
	9.2.1.15
	Includes necessary QoS parameters
	-
	

	>> Transport Layer Address 
	M
	
	9.2.2.1
	
	-
	

	>> GTP-TEID
	M
	
	9.2.2.2
	note: EPC TEID, UDP port
	-
	

	Trace Activation
	O
	
	9.2.1.4
	
	YES
	ignore

	NAS-PDU
	M
	
	9.2.3.5
	
	YES
	reject


	Range bound
	Explanation

	maxnoofSAEbearers
	Maximum no. of SAE bearer allowed towards one UE, the maximum value is 256. (FFS) 


�Needed only for option 2





