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Abstract of the contribution: This contribution proposes the initial evaluation of MTC Congestion/Overload Control Solutions in the TR 23.888.

Discussion

1. Introduction 

This contribution analyzes the efficiency of the suggested solutions for Congestion/Overload Control and suggests the appropriate solutions for the different requirements.
An evaulation for the key issue 5.12 is provided as the proposed change, below, as the first change.
A discussion and conclusion for congestion and overload follows, and is included as the second change.

2. Suggested Solutions

There are three solutions suggested in TR 23.888v0.4.01- 6.22 rejecting connection requests by the SGSN/MME, 6.26 Rejecting RRC connection and channel requests by the eNB/RNC/BSS and 6.28 Access Control by the RAN (eNB/RNC/BSS). For each solution, we evaluate the signals wasted until the MTC UE is controlled for congestion/overload is as follows in table 1. 

Table 1. Wasted signals for control congestion/overload.

	RAN Level Solution
	CN Level Solution

	AC barring
	Rejecting by the RAN (eNB/RNC/BSS) 
	Rejecting by the MME/SGSN
	Rejecting by the GW 

(GGSN/PGW)

	1. Broadcasted Info by RAN 
	1. Read Broadcasted SI 

1. Identify RACH opportunity 

2. establish RRC connection (request/setup/reject)
	1. Read Broadcasted SI 

1. Identify RACH opportunity 

2. establish RRC connection (request/setup/accept)

3. NAS request ( attach/service request) to MME/SGSN

4. NAS request reject 
	1. Read Broadcasted SI 

1. Identify RACH opportunity 

2. establish RRC connection (request/setup/accept)

3. NAS request (attach/service request*) to MME/SGSN 

4. GTP request from MME to GW

5. GTP request reject from GW to MME

6. NAS request from MME to the MTC UE 


1. RAN level Solution

1.1 AC barring

For this solution, the indicator for barring shall be broadcasted by the RAN. Also, for using this solution behalf of the Core Node (SGSN/MME and/or GW), the signalling is required from SGSN/MME to the RAN or from GW to RAN via SGSN/MME. However, with this mechanism, the MTC UE does not initiate signalling  as it would in solutions that reject the UE by the RAN or by the CN. Also, if control is applied to all low priority MTC Devices, the transmitted information is minimized.

1.2 Rejecting RRC connection and channel requests by the eNB/RNC/BSS

For this solution, the RAN receives the RRC connection request from the MTC Device. Before sending the RRC connection request, the MTC Device reads the broadcasted system info, identify RACH opportunity and tries to establish the RRC connection. When the RRC connection is rejected, the signals sent before RRC connection are entirely wasted. 

The good point of this solution is that depending on the indicator, the finer control is possible, for example per MTC group. However, because the signals should include the information per the finer unite, for example, the MTC Group, signals for using this solution behalf of the Core Node (SGSN/MME and/or GW) is more complex. Also, a RAN node is connected to several CNs ( SGSNs/MMEs and GWs), and hence the mechanism to start barring for the finer unit is also complex. Moreover, because the RAN does not keep the UE context for the idle UE, the MTC Device shall include the indicator in its RRC connection request message and the indicator should include more information for the finer control such as the group id or APN. 

Conclusion 1: We suggest using the AC barring for all low priority MTC devices,. Additionally, for finer controller of AC barring, we suggest configuring some penalty for accessing the network to the roaming MTC UEs or to MTC UEs with lower priority. The detail mechanism is in S2-10xxxxx. Also, for the finer control, we suggest using the CN level solution that can utilize the UE context.  

2. CN level Solution 

2.1 Rejecting by the SGSN/MME

For this solution, the SGSN/MME receives the NAS (attach or service request) request from the MTC Device. Before sending the NAS (attach or service request) request, the MTC Device shall read the broadcasted system info, identify RACH opportunity, establish the RRC connection and send the NAS request via RRC message and S1AP message. When the NAS request message is rejected, all signals sent before the NAS request message are entirely wasted. 

The good point of this solution is that for the service request the MME can utilize the stored UE context. If the stored UE context includes whether the UE is a low priority MTC Device, which PDN connection the MTC UE is using, and which group the MTC Device is belonging to, the MME can make a decision whether it accepts or rejects the service request. However, the UE context is stored after the attach request from the MTC Device is accepted. Hence, for rejecting the attach request, the MME shall receive the indicator concerning the MTC Device and there are two options to receive the indicator. 

a) via the subscription information from the HSS 

Information is included in the subscription indicating that it is not required that the MTC Device sends any additional information in the attach request. Hence, the operator can easily add the new condition for the finer control, for example the group id without updating the MTC Device. But, because the MME obtains the subscription information after authentication with AuC and checking device ID with EIR, the signals received before sending the NAS reject message are entirely wasted. 

b) via the attach request from the MTC UE 

If the indicator is included in the attach request from the MTC UE, the MME can decide whether to accept or reject the request before performing the authentication or checking the device ID. Hence, when the attach request is rejected, wasted signals can be minimized. The indicator in the attach request could be new, such as a low priority MTC device or MTC group id, or an existing one such as the specific APN for the MTC device. If we use a new indicator, we must update the NAS message in order to include the indicator. For example, to enforce access for low priority MTC devices only, the NAS message must include a low priority MTC device indicator. In future, to support the finer control such as per MTC group, the NAS message will have to be further updated to include the MTC group. In addition the MTC device configuration must also be updated to include group membership. Use of an existing IE such as the APN, does not require an update to the NAS message, though but the MTC Device configuration should be updated to identify which APN the MTC Device shall use for identify the MTC group. 

This solution is used for controlling the congestion/overload not only of the SGSN/MME but also of the GGSN/PGW. But in order to support overload and congestion control of  the GGSN/PGW, the SGSN/MME must ascertain the status of the GGSN/PGW. For the attach request, the SGSN/MME can obtain the status in the session create response. But, for the service request, the SGSN/MME does not send any message to the GGSN/PGW before setting up UE context in the RAN (eNB/RNC/BSS). Hence it is required that the MME requests the status of GGSN/PGW before sending UE context setup request to the RAN. 

Conclusion 2: For controlling all low priority MTC devices, the AC barring solution is the most efficient. But for the finer control than the all low priority MTC devices, the efficiency of the AC barring is reduced due to the increased information that is broadcasted. Hence, for the finer control than the all low priority MTC devices, we suggest rejecting by the SGSN/MME with the indicator in subscription from the HSS. It is because it does not required the broadcasting and also the indicator in subscription from the HSS is more flexible to add the finer congestion control. 

Proposal

It is proposed to capture the above conclusion to the clause 5.12.3 of the TR23.888.

Start of First Change

5.12.3. Evaluation 

The pros and cons of each solution are as follows. 

1. Access Control by the RAN (eNB/RNC/BSS) as per 6.28.
a. Pros : 

There is no wasted signalling with the MTC devices


It can be used for controlling the overload of the RAN node and also for the CN node with the extension of the S1AP: Overload Start and Stop message. 
b. Cons: 
For applying the barring with the finer granularity such as per group, the more information                         should be broadcasted in the system information. 

Note: The randomized barring computed as T303= (0.7+ 0.6 * rand) * ac-BarringTime may decrease the possibility that a large number of MTC devices simultaneously access the network. But the possibility still exists. Due to this possibility, we may need to enhance the current RACH mechanism that limits the number of the UE identifying the opportunities at the same time. For the other two solutions, it is also required to enhance the current RACH mechanism. 

2. Rejecting RRC connection and channel requests by the eNB/RNC/BSS as per 6.26.
a. Pros: 

This solution wastes the smaller number of signals than rejecting the request by the SGSN/MME. 

b. Cons: 
It is possible to use the solution for finer granularity control, such as per group. But, per group, the group ID should be included and then the RRC message; that is, including the group ID in the RRC connection setup complete rather than the RRC connection request. This is needed because the RRC connection request message is sent using CCCH before the dedicated control channel to the UE. Hence, for the finer granularity control, more signals (Precisely, RRC connection request, RRC connection setup, RRC Connection Setup complete) are wasted.

Note: When a low priority cause value in the RRC connection request is used as the low priority MTC device indicator, the network may experience confusion in deciding the policy for the low priority normal UE and the low priority MTC device. The details of the argument is in S2-103122.
3. Rejecting connection requests by the SGSN/MME as per 6.22 (and S2-103120 for Mobile Terminated communication.)
a. Pros: 
The mechanism can be implemented without any change on the RAN node.


The SGSN/MME can consider various conditions (such as roaming restriction, group, APN etc.) in order to determine whether to accept or reject the request from the MTC device.

b. Cons: 
Before the SGSN/MME receives the NAS message from the MTC device, the network and the MTC device exchange the many signals (RRC signals for connection establishment, S1AP/RNANP message from the RAN to the SGSN/MME.) All these exchanged signals may be wasted just for rejecting the request from the MTC device.

End of Change
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