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1 Introduction

In this contribution, we discussion two issue of NAS message transfer: 

1) size constraint;
2) piggybacked transfer;
3) non-piggybacked transfer.
And we propose to clarify the following:

1) an explicit constraint to the size of NAS PDU should be introduce;
2) For piggyback transfer, it’s possible to piggyback multiple NAS PDU within a single RRCConnectionReconfiguration message;
3) For non-piggybacked transfer, if SRB2 is established, NAS message transfer will always use SRB2.
2 Discussion

2.1 Size Constraint
Currently, there is no size constraint of NAS PDU. However, in UTRAN, the upper limit is 4095 octet, see the following in 25.331[1]:

10.3.1.8
NAS message
A non-access stratum message to be transferred transparently through UTRAN.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	NAS message
	MP
	
	Octet string (1..4095)
	The first octet contains octet 1 of the NAS message, the second octet contains octet 2 of the NAS message and so on.


According to our understanding, 4095 is a reasonable maximum octet length of a single NAS message PDU. So we propose to use 4095 as the start point of the discussion about the maximum length of a single NAS message in E-UTRAN. And we recommend a liaison to be sent to CT1 to confirm this.
Proposal 1: RAN2 is asked to discuss the maximum length of a single NAS message, such as 4095.
2.2 Piggyback transfer
CT1 sent a LS (R2-084952[2]) to RAN2 after last CT1#55 meeting, which indicates that CT1 concluded that the EPS bearer establishment mechanism by sending multiple NAS PDUs in a single downlink S1-AP message and a single downlink RRC message is the most appropriate from the NAS protocol and procedure point of view. CT1 concluded that the EPS bearer establishment mechanism by sending multiple NAS PDUs in a single downlink S1-AP message and a single downlink RRC message is the most appropriate from the NAS protocol and procedure point of view.

By transport of multiple NAS PDUs in a single downlink S1-AP message and a single downlink RRC message, CT1 expects that the signalling load between the UE and the network in the downlink and delay for multiple bearer establishments are reduced, compared to sending multiple S1-AP messages and multiple RRC messages which contain a single NAS PDU.

Therefore the nas-DedicatedInformation in RRCConnectionReconfiguration message should be revised to support multiple NAS PDUs being concatenated into a single RRC message.
Proposal 2: The nas-DedicatedInformation in RRCConnectionReconfiguration message should be revised to support multiple NAS PDUs being concatenated into a single RRC message.
As there are multiple NAS PDUs concatenated into a single RRC message, we propose to discuss their maximum number. Due to the maximum number of DRBs is 11, we can define 16 as the maximum number of piggybacked NAS PDUs in a single RRC message. And once we have the decision, we can confirm it with CT1.
Proposal 3: RAN2 is asked to discuss the maximum number of piggybacked NAS PDUs in a single RRC message, such as 16.

2.3 Non-piggyback transfer
During RAN2#61bis meeting, we have reached the following agreement:

Agreement

-
Option 2 agreed (SRB2 lower priority than SRB1. Once established used by all uplink/downlink Information Transfer messages (carrying 3GPP+3GPP2 NAS messages). Mandatory for SRB2 to be setup after SMC)

However, this agreement has not been fully captured in current RRC specification [1]. We propose to revise 36.331 to capture it.
Proposal 4: Clarify in the specification that if SRB2 is established, non-piggybacked NAS message shall always be transfer via SRB2.
Another thing to notice is that currently the PDU definition of DLInformationTransfer/ULInformationTransfer message contains either nas3GPP or cdma2000, so there should be “if…elseif” structure in the procedure description, we also propose to revise this.
Proposal 5: Clarify in the procedure description that DLInformationTransfer/ULInformationTransfer message contains either nas3GPP message or cdma2000 message.
3 Conclusion

As discussion above, our proposals are shown below:

Proposal 1: RAN2 is asked to discuss the maximum length of a single NAS message, such as 4095.
Proposal 2: The nas-DedicatedInformation in RRCConnectionReconfiguration message should be revised to support multiple NAS PDUs being concatenated into a single RRC message.
Proposal 3: RAN2 is asked to discuss the maximum number of piggybacked NAS PDUs in a single RRC message, such as 16.
Proposal 4: Clarify in the specification that if SRB2 is established, non-piggybacked NAS message shall always be transfer via SRB2.
Proposal 5: Clarify in the procedure description that DLInformationTransfer/ULInformationTransfer message contains either nas3GPP message or cdma2000 message.
The corresponding text proposal is provided in chapter 5.
4 Reference
[1] TS 25.331 v8.3.1.
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5 Text Proposal to 36.331 v830
Start of 1st modification:
6.3.6 Other information elements
……

–
NAS-DedicatedInformation
The IE NAS-DedicatedInformation is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for this information.

NAS-DedicatedInformation information element
-- ASN1START

NAS-DedicatedInformation ::=

OCTET STRING (SIZE (1..4095))
-- ASN1STOP

	NAS-DedicatedInformation field descriptions

	NAS-DedicatedInformation

The first octet contains octet 1 of the NAS message, the second octet contains octet 2 of the NAS message and so on.


End of 1st modification
Start of 2nd modification:
6.2.2 Message definitions
……

–
RRCConnectionReconfiguration
The RRCConnectionReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, dedicated NAS information, radio resource configuration (including RBs, transport channel configuration and physical channel configuration), security configuration and UE related information.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionReconfiguration message
-- ASN1START

RRCConnectionReconfiguration ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionReconfiguration-r8

RRCConnectionReconfiguration-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensions




SEQUENCE {}


}

}

RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {


measurementConfiguration


MeasurementConfiguration

OPTIONAL,
-- Need OC


mobilityControlInformation


MobilityControlInformation

OPTIONAL,
-- Need OP


nas-DedicatedInformation


SEQUENCE (SIZE (1..maxNAS-PDU))of SEQUENCE {


nas-PDU







NAS-DedicatedInformation 


}

OPTIONAL,
-- Cond nonHO


radioResourceConfiguration


RadioResourceConfigDedicated
OPTIONAL,
-- Need OC


securityConfiguration



SecurityConfiguration


OPTIONAL,
-- Cond Handover


ue-RelatedInformation



UE-RelatedInformation


OPTIONAL,
-- Need OC


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	RRCConnectionReconfiguration field descriptions

	measurementConfiguration

This IE specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps.

	mobilityControlInformation

This IE includes parameters relevant for network controlled mobility to/within E‑UTRA.

	nas-DedicatedInformation

This IE is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for this information.

	radioResourceConfiguration

This IE is used to setup/modify/release RBs, to setup/modifiy transport channel configurations and to setup/modify physical channels.

	securityConfiguration

This IE is used to configure AS integrity protection (CP) and AS ciphering (CP and UP).

	ue-RelatedInformation

This IE is used to convey miscellaneous UE related information.


	Conditional presence
	Explanation

	Handover
	The IE is mandatory present in case of inter-RAT handover to E‑UTRA; it is optionally present in case of handover within E‑UTRA; otherwise it is not needed.

	nonHO
	The IE is not needed in case of handover within E-UTRA or to E-UTRA; otherwise it is optional present.


Editor's note:
The "Handover" condition seems to be based on procedure requirements and should possibly not be specified here; rather a need "OP".

End of 2nd modification
Start of 3rd modification:
6.4
RRC multiplicity and type constraints values

–
Multiplicity and type constraints definitions

Editor’s note: A brief descriptive text to be added here (FFS).

-- ASN1START

maxAC





INTEGER ::= 5
-- 

maxBands




INTEGER ::= 1
-- Maximum number of bands listed in EUTRA UE caps
FFS
maxCDMA-BandClass


INTEGER ::= 31
-- Maximum value of the CDMA band classes

maxCellBlack



INTEGER ::= 16
-- Maximum number of blacklisted cells

maxCellInter



INTEGER ::= 16
-- Maximum number of neighbouring inter-frequency












-- cells listed in SIB type 5

maxCellIntra



INTEGER ::= 16
-- Maximum number of neighbouring intra-frequency












-- cells listed in SIB type 4

maxCellMeas




INTEGER ::= 1
-- Maximum number of neighbouring cells within a












-- measurement object







FFS
maxCellReport



INTEGER ::= 8
-- Maximum number of reported cells

maxCellUTRA




INTEGER ::= 1
-- Maximum number of neighbouring UTRA cells

FFS
maxDRB





INTEGER ::= 11
-- Maximum number of Data Radio Bearers

maxEARFCN




INTEGER ::= 32767
-- Maximum value of EUTRA carrier fequency

maxFreq





INTEGER ::= 8
-- Maximum number of EUTRA carrier frequencies

maxGERAN-Carrier


INTEGER ::= 32
-- Maximum number of GERAN carrier fequencies

maxGNFG





INTEGER ::= 16
-- Maximum number of GERAN neighbour freq groups
FFS
maxMBSFN-Allocations

INTEGER ::= 8
-- Maximum number of MBSFN frame allocations with












-- different offset

maxMCS-1




INTEGER ::= 16
-- Maximim number of PUCCH formats (MCS)

maxMeasId




INTEGER ::= 1
-- 












FFS
maxNAS-PDU




INTEGER ::= 16
-- Maximum number of piggybacked NAS PDUs











-- in a single RRC message 






FFS
maxObjectId




INTEGER ::= 1
-- 












FFS
maxPageRec




INTEGER ::= 16
-- 

maxPNOffset




INTEGER ::=
511
-- Maximum number of CDMA2000 PNOffsets

maxRAT-Capabilities


INTEGER ::= 8
-- Maximum number of interworking RATs (incl EUTRA)

maxReportConfigId


INTEGER ::= 1
-- 












FFS
maxSIB





INTEGER ::= 32
-- Maximum number of SIBs

maxSI-Message



INTEGER ::= 32
-- Maximum number of SI messages

maxUTRA-FDD-Carrier


INTEGER ::= 16
-- Maximum number of UTRA FDD carrier fequencies
FFS
maxUTRA-TDD-Carrier


INTEGER ::= 16
-- Maximum number of UTRA TDD carrier fequencies
FFS
-- ASN1STOP

Editor’s note: The value of maxDRB was selected to align with SA2. 

Editor's note:
A table with parameter descriptions should be considered as an alternative to the inline comments above. If there are more than a few words of comment, the code above gets rather messy.
End of 3rd modification
Start of 4th modification:
4.2.2
Signalling radio bearers

"Signalling Radio Bearers" (SRBs) are defined as Radio Bearers (RB) that are used only for the transmission of RRC and NAS messages. More specifically, the following three SRBs are defined: 

-
SRB0 is for RRC messages using the CCCH logical channel;

-
SRB1 is for RRC messages (which may include a piggybacked NAS message) as well as for NAS messages prior to the establishment of SRB2, all using DCCH logical channel;

-
SRB2 is for NAS messages, using DCCH logical channel. SRB2 has a lower-priority than SRB1 and is always configured by E-UTRAN after security activation.

In downlink piggybacking of NAS messages is used only for one dependant (i.e. with joint success/ failure) procedure: bearer establishment/ modification/ release. In uplink NAS message piggybacking is used only for transferring the initial NAS message during connection setup.

NOTE1

The NAS messages transferred via SRB2 are also contained in RRC messages, which however do not include any RRC protocol control information. 
NOTE2

All non-piggybacked NAS messages shall be transferred via SRB2 after the establishment of SRB2; otherwise they shall be transferred via SRB1.
Once security is activated, all RRC messages, including those containing a NAS or a non-3GPP message, are integrity protected and ciphered by PDCP. NAS independently applies integrity protection and ciphering to the NAS messages.
End of 4th modification
Start of 5th modification:
5.6.1.2
Initiation

E-UTRAN initiates the DL information transfer procedure whenever there is a need to transfer NAS or non-3GPP dedicated information. E-UTRAN initiates the DL information transfer procedure by sending the DLInformationTransfer message. After the establishment of SRB2, the DLInformationTransfer message shall be transferred via SRB2; else it shall be transferred via SRB1.
End of 5th modification
Start of 6th modification:
5.6.1.3
Reception of the DLInformationTransfer by the UE

Upon receiving DLInformationTransfer message, the UE shall:

1>
If CHOICE informationType is set to nas3GPP:

2>
Forward the NAS-DedicatedInformation to the NAS upper layers. 

1>
Else if CHOICE informationType is set to cdma2000:

2>
Forward the cdma2000-Type and the cdma2000-DedicatedInfo to the CDMA upper layers.
NOTE: After the establishment of SRB2, if UE receive a DLInformationTransfer messag from SRB1, the UE behavior (e.g. the generic error handling may be envoked) is FFS.
End of 6th modification
Start of 7th modification:
5.6.2.3
Actions related to transmission of ULInformationTransfer message

The UE shall set the contents of the ULInformationTransfer message as follows:

1>
If there is a need to transfer NAS information:

2>
Set the informationType to nas3GPP. 

2>
Include the NAS-DedicatedInformation. 

1>
Else if there is a need to transfer CDMA2000 information:

2>
Set the informationType to cdma2000;

2>
Include the cdma2000-Type and the cdma2000-DedicatedInfo;

1> If SRB2 is established:

2> Submit the ULInformationTransfer message to lower layers for transmission, using SRB2;
1> Else:


2> Submit the ULInformationTransfer message to lower layers for transmission, using SRB1.
End of 7th modification
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