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1. Introduction
During last RAN#49 meeting, a M2M WID [1] is agreed. It indicates the impact to RAN2 as below:

	For RAN WG2

1. For both UMTS and LTE, introduce an additional establishment cause to allow RAN node to differentiate low priority MTC traffic/signalling (and possibly other MTC traffic/signalling) from other traffic/signalling. 

2. RAN2 should review the SA2 overload scenarios (simultaneous access from many MTC devices and failure of the serving network for roaming UEs), consider what RAN solution can address these, and:

· Identify and specify mechanisms to prevent MTC UEs from overloading the network 


And during last 3GPP meeting, some liaisons about SA2 requirements are exchanged among SA2, CT1 and RAN2. According to these reply liaisons, we could know some detail requirements and some clarifications about indicators. In this contribution, we’d like to discuss issues about MTC and low priority indicators.
2. Discussion
2.1. SA2 requirement on Indicators
In LS [2], it indicated that: 

	CT1 Question 1: Is the intention to add explicit NAS signalling (IE or code point in existing IE) or is an indicator in lower layer sufficient?

SA2 response to question 1:

Lower layer indications are sent over RRC to enable the RAN to reject RRC connection establishment without requiring interaction with the SGSN or MME. 

SA2's concern with relying solely upon the lower layer indication was that such an indication may not be possible over the GERAN radio interface. For GERAN accesses at least, a NAS based approach seems necessary. To be consistent across all accesses, SA2 decided that MTC indications should be sent via NAS as well as lower layers. This is further specified in 23.060CR1154 [and 23.401CR1695]. In addition, there was some interest in avoiding NAS features being dependent on RAN functionality (and this interest is heightened by the concern that such new MTC RAN functionality may require also new RAN broadcast information to indicate that these MTC functions are supported that, in turn, has the potential to destabilise incorrectly implemented legacy mobiles). 
CT1 Question 2: Should more than one value/device type be added (e.g. “general M2M”, low-value) and if so, what should those values/device types be?

SA2 response to question 2:

In 23.060CR1154 [and 23.401CR1695] two new indicators are specified: 'low priority' and 'MTC'. These may be signalled singly or together. Here it is noteworthy to point out that SA2 does not expect all MTC devices to be low priority devices. Therefore SA2 might need to further clarify the applicability of  these indicators. These indicators when sent allow the network to respond to overload and to congestion when large numbers of devices access the network at the same time and as input to the SGSN's NAS node selection function. 

Subsequent to release 10, more indicators may be defined. The encoding of this information is at the discretion of stage 3.
CT1 Question 3: CT1 would like to ask SA2 to clarify the nature of the device indicators and in particular whether they are based on subscription or equipment characteristic?

SA2 response to question 3:

In release 10, these are device characteristics. No subscription based characteristics for MTC or low value were added in release 10 (except that the HSS should transfer PRU/PTU and PLU information to SGSN/MME and MSC, which is not, however, a device indicator). SA2 acknowledges that the same UE cannot both support low priority and normal priority applications given this approach (also the UE cannot both be "configured for MTC" and "not be configured for MTC"). The UE remains 'low priority' and/or “MTC” for the whole duration it is registered in the network (the network may store these indications also for idle UEs), and thereby allowing straightforward remedial actions to be taken by the RAN and CN. SA2 deemed these mechanisms useful.


According to the above description which highlighted in yellow, we could get following observations:
Observation 1: Two independent indicators should be introduced, one for MTC and another for low priority. UE could indicate low priority and “I’m a MTC device” to the network. And both AS and NAS could indicate these information.
Observation 2: CN nodes can acquire these indicators by NAS signaling and the RAN nodes needn’t forward these indicators to CN nodes. 
Observation 3: In R10, MTC indicator and low priority are device characteristics. And new indicators maybe needed in future releases.
2.2. How to indicate these indicators from UE to RAN node?
According to 2.1 analyses, two indicators need to be defined to indicate whether it is a low priority device and whether it is a MTC device. In this section, we discuss how to indicate these two indicators from UE to RAN network node.
LTE system

For LTE system, two messages could be considered to carry the related indicators, i.e. RRCConnectionRequest message and RRCConnectionSetupComplete message. In RRCConnectionRequest message, there are 3 spare code points in EstablishmentCause IE and only one reserved bit which can be considered to use. During last meeting, several solutions [3] for carrying indicators are proposed. Considering SA2 requirements and above observations, some worthy alternatives can be summarized as following:
Alt1: Only use RRCConnectionRequest message to carry MTC and low priority indicators:

· Alt1a: define two new establishment causes;

· Alt1b: define one new establishment cause and one new indicator bit.

Alt2: Only use RRCConnectionSetupComplete message, i.e. define two indicators in this message.

Alt3: Use two messages, i.e. RRCConnectionRequest message and RRCConnectionSetupComplete message:
· Alt3a: define one new establishment cause in RRCConnectionRequest and define one bit indicator in RRCConnectionSetupComplete message;

· Alt3b: define one bit indicator in RRCConnectionRequest and define one bit indicator in RRCConnectionSetupComplete message;

As MTC and low priority indicators are device characteristics, not application attributes, it seems not appropriate to use EstablishmentCause IE to carry these indicators to the network. And if using EstablishmentCause IE, the application establishment cause of MTC device and/or low priority device will not be indicated unless some combined code points could be defined to indicate cause and indicators simultaneously. For example, define a new establishment cause for MTC signaling or define a new establishment cause for low priority MTC data etc. But as there are only three code points can be used, it is impossible to define all the combinations. Furthermore, as the EstablishmentCause IE will be forwarded to MME by S1 message, this will cause MME to handle duplicated information since MME also would acquire the information from NAS signaling. So it is no need to carry these indicators in EstablishmentCause IE in the request message. Then Alt1a, Alt1b and Alt3a are not preferred and can be ruled out. 

Let’s take Alt3b into account. The only one reserved bit in request message is very precious. If we use it as one indicator, which character should be defined? To indicate MTC or low priority? As the network only wants to restrict some UEs to access the network, how to identify which one has the high priority to be handled by the network? And according to SA2 TS [4], we could see that the RAN network nodes want to use these indicators to restrict UEs access to overloaded MMEs, so it is not very urgent to carry these indicators in RRCConnectionRequest message. We propose not to use the reserved bit to carry either of these indicators and leave it for more important use in future.
Furthermore, considering that ‘Subsequent to release 10, more indicators may be defined’ which mentioned in SA2 LS [2], and the RRCConnectionSetupComplete message has good extensibility to carry more information, it seems that Alt2 is a good and simple solution. One may argue that the network could not reject these UEs at early time and some resources may be wasted. According to our RACH load evaluations, it isn’t a bottle-neck for RAN. So it is acceptable for the delay. In addition, we also analysis if MAC CE with Msg3 can be used to carry these indicators with specific LCID identified CCCH to see if it could inform the network early. It may work but it is not a good solution as it will introduce interaction between MAC and RRC layers which mixes up the functions of different protocols. According to above analysis, it is proposed:
Proposal 1: For LTE system, using RRCConnectionSetupComplete message to carry MTC indicator and low priority indicator.

UMTS system

The number of bits contained by RRC CONNECTION REQUEST message for UMTS systems is not as limited as in LTE, which means the related indicators can be carried by this message. Considering the same reason as for LTE, that these indicators are device characteristics, it is proposed not use establishment cause IE to carry these indicators. And if the RACH capacity is limited, it is acceptable to define two new indicators in request message to let the network reject the access as early as possible. So for UMTS, both RRC CONNECTION REQUEST and RRC CONNECTION SETUP COMPLETE messages can be used. But to align the procedure with LTE, we slightly prefer to use RRC CONNECTION SETUP COMPLETE message to carry these indicators
Proposal 2: for UMTS, using RRC CONNECTION SETUP COMPLETE message to carry MTC indicator and low priority indicator.
3. Proposal
In this contribution, how to indicate MTC indicator and low priority is discussed, and we propose:

Proposal 1: For LTE system, using RRCConnectionSetupComplete message to carry MTC indicator and low priority indicator.

Proposal 2: for UMTS, using RRC CONNECTION SETUP COMPLETE message to carry MTC indicator and low priority indicator.
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