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Abstract of the contribution: This contribution proposes one solution with two option for supporting location services for CIoT devices (Key Issue 5).

1. Introduction

At SA2#116 bis, the following, within the context of location services support for CIoT, the subsequent sub key issue was added to TR 23.730 [1]:

5.5
Key Issue 5 – Reuse of Location Services architecture for Control Plane CIoT EPS optimization

[…]

5.5.9
Message size adaptation according to coverage level

TS 23.271 [7] identifies TS 36.305 [15] as the "Stage 2 functional specification of UE positioning in E-UTRAN". In turn TS 36.305 [15] references the stage 3 protocol in TS 36.355 [14]" LTE Positioning Protocol (LPP)".

Clause 6.5.1.5 of TS 36.355 [14] has a Note that indicates multiple messages may be sent if more than 24 Neighbour Measurement Reports are needed. A very quick estimate indicates that this implies a maximum message size of around [275] octets.

In TS 24.301 [19], 3GPP Working Group CT 1 created the Generic NAS Transport message to carry location service messages to and from the UE and deliberately created a message that had an information element able to carry greater than 255 octets.

Depending upon the UE's coverage level, transmission of 275 octets can take a dramatically different time (e.g. from a few ms to, say, 6 seconds).

It seems likely that the timeliness of delivering location reports (e.g. to the GMLC) can be improved if the e-SMLC is made aware of the coverage level that the UE has, and then the e-SMLC does not request unduly large reports if the UE is in extremely poor coverage.

With the existing Release 13 stage 2 requirement (TS 23.401 [8], version 13.7.0) for the E-UTRAN to report the coverage level to the MME, the MME can relay this information onto the e-SMLC with the RAT Type.

This sub issue addresses the location information delivery problem upon Control Plane (CP) CIoT EPS optimization which is mandatory for any UE supporting NB-IoT. 
2. 
Proposal
It is proposed to update the solution part of TR 23.730 as follows.
>>>Beginning of Changes<<<
6.x
Solution B: Coverage enhancement for positioning
6.x.1
Description
This solution addresses Sub-Issue #5.8 (Message size adaptation according to coverage level). As shown in subclause 5.5.9, different UEs may have different coverage levels and this lead to very different location report transmission times. The timeliness of delivering location reports can be improved if the Enhanced Serving Mobile Location Centre (e-SMLC) knows the UE’s coverage level. In addition, this may have a significant influence on the UE power consumption, , for example, the UE is in a bad coverage and the location report size is very big. The UE will use more repetitions and more time to transmit data if it is in extremely poor coverage. Thus, it is beneficial to indicate the UE’s coverage level to the E-SMLC to perform reasonable measurement configuration to avoid the huge location report transmitting in the air interface while keeping a reasonable location accuracy.

As the mentioned above, a solution upon the enhancement of coverage level for location needs to be addressed. Since all triggered location services request will be sent to MME or triggered by the MME, and since the MME sends the location services requests to the e-SMLC via SLs, a reasonable way forward is that MME collects the UE’s coverage level from the eNB and sends it to the e-SMLC.
Two potential solutions to report the UE’s CEL to the E-SMLC are described below.

6.x.1.1 Option 1: eNB proactively transmits CEL to MME, which, in turn, relays it to E-SMLC
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Figure 6.x.1.1-1: Option 1 (marked in red the new IEs)

1.
The UE uses a certain CE level. 

2.
The UE establishes RRC Connection with the eNB. 

3.
The eNB sends S1AP: INITIAL UE MESSAGE message to the MME carrying the UE’s CE level. The MME then stores the CE level information. In case of UP resume, the S1AP: UE CONTEXT RESUME REQUEST message will be used to carry the CE level.
4.
When the MME receives or determines the need for location service request, it sends an LCS-AP: LOCATION REQUEST message to the e-SMLC including the UE’s CE level previously received from the eNB.
5.
The e-SMLC sends an LCS-AP: LOCATION RESPONSE message back to the MME.
However, in some cases, UE’s coverage level may change while in connected mode. To guarantee the e-SMLC to have accurate UE’s coverage level for reasonable configuration, a new procedure should be introduced to indicate the new coverage level to MME. Since coverage level is dynamic information different from UE radio capability, currently there is no suitable existing S1-AP message to be used. Alternatively, the eNB can indicate the UE’s coverage level in the UPLINK NAS TRANSPORT message or in the UE capability info indication message. In case a new procedure is used, the following step 6 is executed:
6.
When the eNB detects the coverage level changes, it will send the new coverage level to MME by a S1-AP message, such as UE information transport or UE coverage level transfer. Then MME will update the stored coverage level information.

7.
When the MME receives or determines the need for location service request, it sends an LCS-AP: LOCATION REQUEST message to the e-SMLC including the new UE’s CE level received from the eNB.
8.
The e-SMLC sends an LCS-AP: LOCATION RESPONSE message back to the MME.
6.x.1.2 Option 2: MME requests CEL from eNB and relays it to E-SMLC
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Figure 6.x.1.2-1: Option 2 (marked in red the new messages/IEs)
1.
The UE uses a certain CE level. 

2.
The UE establishes RRC Connection with the eNB. 
3.
The eNB sends the S1AP: INITIAL UE MESSAGE or the S1AP: UE CONTEXT RESUME REQUEST message to the MME. 

4.
When MME receives or determines the need for location service request, it retrieves the UE’s CEL from the eNB by sending a new S1AP: CE LEVEL REQUEST message.
5.
The eNB replies to the MME with a new S1AP: CE LEVEL RESPONSE message including the UE’s coverage enhancement level.

6.
The MME sends an LCS-AP: LOCATION REQUEST message to the e-SMLC including the UE’s CE level previously received from the eNB.
7.
The e-SMLC sends an LCS-AP: LOCATION RESPONSE message back to the MME.
6.X.1.3 Option 3: E-SMLC requests CEL to UE (LPP based) 
In this solution the e-SMLC, after receiving a Location Service Request from the MME, requires the CEL to the UE.
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6.x.2
Impacts on existing nodes and functionality
Table 6.x.2-1: Impacts of Option 1 and Option 2 of Solution B
	
	Option 1 (eNB proactively transmits CEL to MME)
	Option 2 (MME requests CEL to eNB)
	Option 3 (E-SMLC requests CEL to UE)

	Impacted nodes
	eNB: transmits CEL to MME in  INITIAL UE MESSAGE and UE CONTEXT RESUME REQUEST and at each CEL change.

MME: receives CEL from eNB and forwards it to the e-SLMC.

e-SLMC: receives CEL from MME and uses it for location services.
	eNB: transmits CEL to MME when requested.

MME: requests and receives CEL from eNB and forwards it to the e-SLMC.

e-SLMC: receives CEL from MME and uses it for location services.
	UE: transmits CEL to e-SMLC in LPP message

e-SLMC: receives CEL from UE in LPP message

	Impacted interfaces
	S1AP: new Coverage Enhancement Level IE in INITIAL UE MESSAGE or UE CONTEXT RESUME REQUEST messages. 
New class 2 procedure to send the coverage enhancement level to the MME when the eNB detects a change. Alternatively, the UE’s Coverage Enhancement Level IE can be inserted in the UPLINK NAS TRANSPORT message or in the UE capability info indication.
LCS-AP: new Coverage Enhancement Level IE in LOCATION REQUEST message.
	S1AP: new CE Level Request/Response procedure (two new messages)

LCS-AP: new Coverage Enhancement Level IE in LOCATION REQUEST message
	LPP: new CEL IE


6.x.3
Solution Evaluation
Both options of Solution B allow the MME to obtain the UE’s Coverage Enhancement Level and forward it to the e-SMLC. As reported in Table 6.x.2-1, with the possibility to include the UE’s Coverage Enhancement Level in existing messages, it appears that Option 1 has less impact on the current system since it does not require any new procedure and it simply enhance existing messages in S1AP and LCS-AP.
>>>End of Changes<<<[image: image4.png]
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