SA WG2 Temporary Document

Page 5

SA WG2 Meeting #116
    S2-163565
11 - 15 July 2016Vienna, Austria                                
(revision of S2-16xxxx)
Source:
Huawei, HiSilicon
Title:
Authorization of use of Coverage Enhancement functionality
Document for:
Approval
Agenda Item:
6.15
Work Item / Release:
FS_CIoT_Ext /Rel-14
Abstract of the contribution: This paper proposes two solutions for the authorization of use of Coverage Enhancement functionality. 
1. Introduction

For Coverage Enhancement (CE), there are multiple CE levels (e.g. 0,1,2,3) for flexible resource utilization, and the UE can determine a proper CE level depending on coverage condition. When the UE initiates random access procedure, the criteria to select PRACH resources is based on Reference Signal Receiving Power (RSRP) measurements per CE level supported in the Serving Cell. For example, if the RSRP threshold of CE level 3 is configured by the RRC layer and the measured RSRP is less than the RSRP threshold of CE level 3, then the MAC entity considers to be in CE level 3. There is a one to one mapping between PRACH CE levels and PRACH resources, so the UE can select the PRACH resources according to the determined CE level.
Repetition is the basic technique of Coverage Enhancement, and the signalling or data transmission may require a large number of repetitions. It means that the usage of Coverage Enhancements may require extensive resources from the network. So it should be possible to authorize usage of the Coverage Enhancements functionality to ensure that only specific subscribers are able to benefit from the feature. This paper proposes two solutions for the authorization of use of Coverage Enhancement functionality.
2. 
Authorization of use of Coverage Enhancement
2.1
Option 1: CE Authorized by CN node
According to the UE CE capability, the UE subscription information as well as the local policy, the CN node (e.g. the MME) enforces the authorization of use of Coverage Enhancement for a specific UE. The CN node then sends the CE authorization information to the UE, so that it can determine the CE level based on the CE authorization information as well as the radio channel quality.
The CE authorization information maybe include at least one of the following information:

· A CE indication to indicate whether the UE can use the CE functionality or not;
· The authorized CE level range, e.g. the maximum CE level that the UE can use.
The procedure of CE Authorized by CN node is depicted in figure 1.
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Figure 1: CE Authorized by CN node
1: 
The UE sends the Attach Request message to the network optionally including the UE CE support capability indication to the MME.

2:
If there is no UE subscription information in the MME, the MME will obtain the UE subscription information from the HSS.

3:
The MME enforces the CE authorization based on the UE CE support capability indication, the subscription information as well as the local policy. If the UE supports the CE capability and has subscribed to the CE functionality, the MME indicates that the UE can use the CE functionality in the CE authorization information. And if the CE level range is included in the subscription, the MME also include the authorized CE level range in the CE authorization information, e.g. the maximum CE level that the UE can be used.
4:
The MME includes the CE authorization information in the Attach Accept message and sends to the UE.

5:
The UE enters RRC_Idle when there is no data or signalling to be sent or received.

6:
The UE determines the CE level based on the radio channel quality, e.g. the RSRP measurement result. And the UE needs to check if the CE level is consistent with the CE authorization information. If the CE functionality is not authorized to be used or the CE level exceeds the authorized CE level range, then the UE may determine not to initiate the Random Access procedure, or still initiate the Random Access procedure with some specific charging ratio applied in CN.
7:
The UE selects the PRACH resources based on the determined CE level and initiate the Random Access procedure. 
NOTE 1:
The eNB may also check if the CE level used by UE is consistent with the CE authorization information or not (the eNB may obtain the CE authorization information from MME or local stored UE context).
2.2
Option 2: CE Authorized by RAN node
According to the CE authorization assistant information provided by CN as well as the local policy, the RAN node (e.g. the eNodeB) enforces the authorization of use of Coverage Enhancement for a specific UE. 

The CN node can generate the CE authorization assistant information from UE subscription information. And the CE authorization assistant information maybe include at least one of the following information:

· A CE indication to indicate if the UE has subscribed the CE functionality or not;
· The subscribed CE level range, e.g. the maximum CE level that the UE has subscribed.
The procedure of CE Authorized by RAN node is depicted in Figure 2.
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Figure 2: CE Authorized by RAN node
1:
The UE attached to the network.

2:
The UE determines the CE level based on the radio channel quality, e.g. the RSRP measurement result.
3:
The UE selects the PRACH resources according to the determined CE level and initiate the Random Access procedure.

4:
If there is no CE authorization information of the UE in the eNB, the eNB will query the MME for it. 

5:
If there is no UE subscription information in the MME, the MME will obtain the UE subscription information from the HSS.

6: The MME generates the CE authorization assistant information from the UE subscription information, including at least one of the following information: a CE indication to indicate if the UE has subscribed the CE functionality or not; the subscribed CE level range, e.g. the maximum CE level that the UE has subscribed.
7: The MME sends the CE authorization assistant information to the eNB.

8: The eNB enforces the CE authorization based on the CE authorization assistant information as well as the local policy. The eNB determines the CE level used by the UE based on the PRACH resource that the UE has used. Then the eNB checks if the CE level is consistent with the CE authorization information. If the CE functionality is not authorized to use or the CE level exceeds the authorized CE level range, then the eNB may refuse the access request of the UE with a refuse cause value (e.g. CE functionality NOT authorized) or still accept the access request of the UE with some specific charging ratio applied in CN.
3. 
Proposal

It is proposed to capture the above described solutions in the TR.

>>>Start Changes<<<
6.x
Solution x: Authorization of use of Coverage Enhancement
6.x.1
Description

This solution addresses the Key Issue #x on Authorization of use of Coverage Enhancement. Two optional solutions for the authorization of use of Coverage Enhancement are proposed, including Option 1-CE Authorized by CN node and Option 2- CE Authorized by RAN node.
6.x.1.1
Option 1: CE Authorized by CN node

According to the UE CE capability, the UE subscription information as well as the local policy, the CN node (e.g. the MME) enforces the authorization of use of Coverage Enhancement for a specific UE. The CN node then sends the CE authorization information to the UE, so that it can determine the CE level based on the CE authorization information as well as the radio channel quality.

The CE authorization information maybe include at least one of the following information:

· A CE indication to indicate whether the UE can use the CE functionality or not;
· The authorized CE level range, e.g. the maximum CE level that the UE can use.
The procedure of CE Authorized by CN node is depicted in figure 1.
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Figure 6.x.1.1-1: CE Authorized by CN node

1: 
The UE sends the Attach Request message to the network optionally including the UE CE support capability indication to the MME.

2:
If there is no UE subscription information in the MME, the MME will obtain the UE subscription information from the HSS.

3:
The MME enforces the CE authorization based on the UE CE support capability indication, the subscription information as well as the local policy. If the UE supports the CE capability and has subscribed to the CE functionality, the MME indicates that the UE can use the CE functionality in the CE authorization information. And if the CE level range is included in the subscription, the MME also include the authorized CE level range in the CE authorization information, e.g. the maximum CE level that the UE can be used.
4:
The MME includes the CE authorization information in the Attach Accept message and sends to the UE.

5:
The UE enters RRC_Idle when there is no data or signalling to be sent or received.

6:
The UE determines the CE level based on the radio channel quality, e.g. the RSRP measurement result. And the UE needs to check if the CE level is consistent with the CE authorization information. If the CE functionality is not authorized to be used or the CE level exceeds the authorized CE level range, then the UE may determine not to initiate the Random Access procedure, or still initiate the Random Access procedure with some specific charging ratio applied in CN.
7:
The UE selects the PRACH resources based on the determined CE level and initiate the Random Access procedure. 

NOTE 1:
The eNB may also check if the CE level used by UE is consistent with the CE authorization information or not (the eNB may obtain the CE authorization information from MME or local stored UE context).
6.x.1.2
Option 2: CE Authorized by RAN node
According to the CE authorization assistant information provided by CN as well as the local policy, the RAN node (e.g. the eNodeB) enforces the authorization of use of Coverage Enhancement for a specific UE. 

The CN node can generate the CE authorization assistant information from UE subscription information. And the CE authorization assistant information maybe include at least one of the following information:

· A CE indication to indicate if the UE has subscribed the CE functionality or not;

· The subscribed CE level range, e.g. the maximum CE level that the UE has subscribed.
The procedure of CE Authorized by RAN node is depicted in Figure 2.
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Figure 6.x.1.2-1: CE Authorized by RAN node

1:
The UE attached to the network.

2:
The UE determines the CE level based on the radio channel quality, e.g. the RSRP measurement result.
3:
The UE selects the PRACH resources according to the determined CE level and initiate the Random Access procedure.

4:
If there is no CE authorization information of the UE in the eNB, the eNB will query the MME for it. 

5:
If there is no UE subscription information in the MME, the MME will obtain the UE subscription information from the HSS.

6: The MME generates the CE authorization assistant information from the UE subscription information, including at least one of the following information: a CE indication to indicate if the UE has subscribed the CE functionality or not; the subscribed CE level range, e.g. the maximum CE level that the UE has subscribed.
7: The MME sends the CE authorization assistant information to the eNB.

8: The eNB enforces the CE authorization based on the CE authorization assistant information as well as the local policy. The eNB determines the CE level used by the UE based on the PRACH resource that the UE has used. Then the eNB checks if the CE level is consistent with the CE authorization information. If the CE functionality is not authorized to use or the CE level exceeds the authorized CE level range, then the eNB may refuse the access request of the UE with a refuse cause value (e.g. CE functionality NOT authorized) or still accept the access request of the UE with some specific charging ratio applied in CN.
6.x.2
Impacts on existing nodes and functionality
Editor's Note:
Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).

6.x.3
Solution Evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.

>>>End of Changes<<<
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