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1 Introduction

Location Area/Tracking Area (LA/RA) for UMTS were considered as NAS IEs and defined in NAS Specification (24.008). So while it would natural to use the same concept also for LTE, certain differences between LTE and UMTS/GSM necessitate a re-evaluation of this IE.
2 Description

The document discusses the different aspects of having the TAC as a NAS or AS IE.
2.1 TA as NAS IE:

Tracking area is used for the NAS in the UE to decide when whether to camp on the TA and if there is a change in TA, to perform the TA update.  Access restrictions, normally provided to the UE using NAS messages, are applicable for the TA.  The AS in the UE passes the TA value to the NAS in the UE.  Hence it would seem that the TAC should be a NAS IE.

2.2 TAC as AS IE:

However there are other factors to be considered.

2.2.1 TAC is common across the shared PLMN

Unlike R99 UMTS which only had one PLMNid and Location Area per cell, network sharing is an integral feature of LTE.  In case of network sharing, the TAC is common across all the shared PLMNs.   Hence the TAC could be seen as “belonging” to the RAN.  It is expected to be configured in the eNB (RAN3 is evaluating whether it should be passed to the CN).  Hence from the eNB point of view, it can be seen as an AS IE.  
Another point to note is that the PLMNids themselves are carried as AS IEs.  Since the TAC must be combined with PLMNid to make it into a TA for the NAS to decide on access rights, the PLMNid as a AS IE would need to be passed to the NAS in the UE anyway.  Hence it would not seem unusual to also pass the TAC from AS to NAS even if the TAC is an AS IE.

2.2.2 Need for other NAS IE

In UMTS/GSM, the NAS IE containers carried other IEs besides the LAC and TAC.  For the CS side, it carried the ATT flag (to decide whether a UE should perform Attach/Detach procedure) and T3212 (the periodic LA update timer).  For the PS side, the only other information is the Network mode of operation (NMO).

Note that with the exception of the periodic update timer, none of the others are relevant for LTE.  It must also be noted that for PS core, it was decided to pass the periodic update timer over dedicated signalling to the UE.  Hence there is no reason not to follow the same concept for the EPC also for LTE.

Another IE that has been mentioned as possible NAS IE is the DRX value since for LTE it has been decided not to use a UE specific DRX value.   However, again, this DRX value is expected to be common across all the PLMNs in the network and hence should be considered an AS IE.Hence it can be seen that there are no other potential IEs that need to be included in the NAS container identified at this time.  
2.2.3 Efficiency considerations
Indeed carrying the TA inside a variable size NAS container takes more number of bits than as a fixed length AS IE.  While both CS and PS containers hold spare bits for extension but they have never been used for over a decade! So there is little motivation now to believe we need to provide the flexibility of variable size NAS container.

In the event some NAS IE is felt as needed, it can of course still be introduced in the future when required.

3 Conclusion

Apart from the fact the TA is needed in the NAS in the UE, all other factors seem to favour TAC as an AS IE.   PLMNid, which should be combined with TAC to generate the TAid is after all an AS IE.  It is configured in eNB and is common across all PLMNs.  There is no current need to carry any other IE as NAS IEs and there is little motivation to introduce a variable length container for NAS IEs either. Indeed, it is more radio efficient to carry TAC as an AS IE.
It is hence proposed to carry TAC as an AS IE.

4 Appendix: Extract from 24.008 of the NAS broadcast IEs

10.5.1.12.1
CN Common GSM-MAP NAS system information

The purpose of the CN Common GSM-MAP NAS system information element is to provide the MS with actual parameter settings of parameters relevant for both MM and GMM functionality. The coding of the information element identifier and length information is defined in the 3GPP TS 25.331 [23c]. Only the coding of the content is in the scope of the present document.

The content of the CN common GSM-MAP NAS system information element is coded as shown in figure 10.5.1.12.1/3GPP TS 24.008 and table 10.5.1.12.1/3GPP TS 24.008.

The length of this element content is two octets. The MS shall ignore any additional octets received.
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Figure 10.5.1.12.1/3GPP TS 24.008 Common system information element

Table 10.5.1.12.1/3GPP TS 24.008: Common system information element

	LAC, Location Area Code (2 octet field)
This field is the binary representation of the Location Area Code, see 3GPP TS 23.003. The LAC field consists of 16 bits. Bit 8 in octet 1 is the most significant bit and bit 1 in octet 2 is the least significant bit.


10.5.1.12.2
CS domain specific system information

The purpose of the CN domain specific GSM-MAP NAS system information element, when used for the CS domain, is to provide the MS with actual parameter settings of parameters relevant only for MM functionality. The coding of the information element identifier and length information is defined in the 3GPP TS 25.331 [23c]. Only the coding of the content is in the scope of the present document.

For CS domain, the content of the CN domain specific GSM-MAP NAS system information element is coded as shown in figure 10.5.1.12.2/3GPP TS 24.008 and table 10.5.1.12.2/3GPP TS 24.008. The length of this element content is two octets. The MS shall ignore any additional octets received.
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Figure 10.5.1.12.2/3GPP TS 24.008 CS domain specific system information element

Table 10.5.1.12.2/3GPP TS 24.008: CS domain specific system information element

	T3212 timeout value (1 octet field)
The T3212 timeout field is coded as the binary representation of the timeout value for periodic updating in decihours. Bit 8 in octet 1 is the most significant bit and bit 1 in octet 1 is the least significant bit.
Range: 1 to 255
The value 0 is used for infinite timeout value i.e. periodic updating shall not be used

	

	ATT, Attach-detach allowed (1 bit field):
Bit 
1
 
0
MSs shall not apply IMSI attach and detach procedure.
 
1
MSs shall apply IMSI attach and detach procedure 

	

	The bits 2 – 8 of octet 2 are spare and shall be coded all zeros.


10.5.1.12.3
PS domain specific system information

The purpose of the CN domain specific GSM-MAP NAS system information element, when used for the PS domain, is to provide the MS with actual parameter settings of parameters relevant only for GMM functionality. The coding of the information element identifier and length information is defined in the 3GPP TS 25.331. Only the coding of the content is in the scope of the present document.

For PS domain, the content of the CN domain specific GSM-MAP NAS system information element is coded as shown in figure 10.5.1.12.3/3GPP TS 24.008 and table 10.5.1.12.3/3GPP TS 24.008. The length of this element content is two octets. The MS shall ignore any additional octets received.
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Figure 10.5.1.12.3/3GPP TS 24.008 PS domain specific system information element 

Table 10.5.1.12.3/3GPP TS 24.008: PS domain specific system information element

	RAC, Routing Area Code (8 bit field)
This field is the binary representation of the Routing Area Code, see 3GPP TS 23.003. Bit 8 in octet 1 is the most significant bit and bit 1 in octet 1 is the least significant bit.

	

	NMO, Network Mode of Operation (1 bit field) 
This field is the binary representation of the Network Mode of Operation, see 3GPP TS 23.060
Bit
1
 
0
Network Mode of Operation I
 
1
Network Mode of Operation II

	

	The bits 2 – 8 of octet 2 are spare and shall be coded all zeros.


