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Abstract of the contribution: This contribution updates the evaluation and concludes on the reuse of location services architecture for Control Plane CIoT EPS optimization (Sub-issue 5.8 - Message size adaptation according to coverage level).
1. 
Discussion
In the SA2#117 meeting, two solutions have been proposed for sub-issue 5.8 (Message size adaptation according to coverage level): Solution 13.8 (captured in subclause 6.13.8 of TR 23.730) and Solution 18, Option 1 (captured in subclause 6.18.1.2 of the same TR). Both solutions are based on the MME providing the UE’s Coverage Enhancement Level (CEL) to the e-SMLC so that it can determine a suitable maximum message size for positioning messages to/from the UE.

While Solution 13.8 assumes that the MME can forward to the e-SMLC a previous stored UE’s CEL, Solution 18, Option 1 allows the MME to retrieve the last known UE’s CEL from the eNB and forward it to the e-SMLC. From this point of view, Solution 18 extends the concept of Solution 13.8 to the case in which the UE’s CEL stored in the MME is not valid any longer. Solution 18 allows the e-SMLC to take a better decision in determining the maximum message size, because the decision is based on a more recent value of the UE’s CEL.

We therefore propose to take Solution 18, Option 1 as baseline for the normative work.
2. 
Text Proposal
It is proposed to update the solution part of TR 23.730 as follows.
>>>Beginning of changes<<<
6.18
Solution 18: Coverage enhancement for positioning

6.18.1
Description

>>>Skip unchanged text<<<
6.18.3
Solution Evaluation

Option 1 and Option 2 of Solution 18 allow the MME to obtain the UE’s Coverage Enhancement Level and forward it to the e-SMLC. Option 3 allows the e-SMLC to obtain the CE level directly from the UE. 
Some considerations apply to all three options:

-
They allow configuring the reporting interval for periodic reports. As highlighted in proposal 8 of R2-167820, some of these times may not suitable for NB-IoT in all coverage levels (they can be configured in a range of ~1s to 60 seconds). If the UE is performing measurements in idle and high coverage levels, it will not be able to report some lower intervals.
-
The amount of information that is exchanged in the LPP messages could be adjusted according to coverage level, for example amount of assistance information. If the positioning server has the ability to change the amount of information in the messages according to coverage level it can help with the UEs power consumption in high coverage levels.
As reported in Table 6.18.2-1, 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 enhances existing messages in S1AP and LCS-AP.
>>>Next change<<<
7
Overall Evaluation
>>>Skip unchanged text<<<
7.5
Key Issue 5 - Reuse of Location Services architecture for Control Plane CIoT EPS optimization
Key issue 5 has multiple sub-issues and one or more solutions for each sub-issue. 

Sub-issue 5.1 concerns eDRX and Power Saving Mode (PSM). A solution for this involving support of last known location is combined with the solution for sub-issue 5.2.

Sub-issue 5.2 concerns support for last known location and proposes a solution based on retention by an MME of the last serving cell for a UE. The solution has limited impacts to an MME, E-SMLC and GMLC. The benefits to an external client in being provided with a last known location when a target U is in PSM would be significant (e.g. no need to wait 1-3 hours necessarily for the UE to again become available).

Sub-issue 5.3 concerns support for a deferred location for a UE that is not available for a current location and in alignment with the existing deferred location procedures for the UE availability event for GERAN and UTRAN access. The solution would require addition of a new deferred EPC-MT-LR procedure in TS 23.271 [7] for the UE availability event. However, stage 3 specification impacts are not needed. While a new procedure is not a small impact, the benefits to an external client in being able to locate a UE in PSM could be significant.

Sub-issue 5.4 concerns support of triggered and periodic location for a UE in alignment with the existing procedures in TS 23.271 [7] for a UE with GERAN and UTRAN access. Such procedure may be the only way to obtain timely location updates for a UE that spends most of its time in PSM and need only be activated when UE location is needed. For example, someone wishing to track a child, pet or asset need only activate periodic or triggered location for some limited period, thereby conserving battery. Most stage 3 support for this already exists (due to existing support for GERAN and UTRAN). However, the procedures will not be small impacts. Nevertheless, the benefits to an external client could be significant.

Sub-issue 5.5 concerns support of positioning by a UE that has very limited resources for obtaining DL position measurements (e.g. limited processing, memory and/or RF receive chain). The solution is to allow a UE to enter idle state in order to obtain requested DL location measurements. The network side impacts and very limited. The UE impacts may be more significant (though the procedure is still optional for the UE and need not be supported by a UE with sufficient resources for DL location measurements).

Sub-issue 5.6 concerns enabling an E-SMLC to determine a limited message size, limited message volume and expected (or worst case) message transfer delay for a target UE with NB-IoT access. The solution is simple and requires only that an MME provide an NB-IoT indication to an E-SMLC.

Sub-issue 5.7 concerns enabling an E-SMLC to adapt positioning when AS security is not supported for a target UE with NB-IoT access. The solution is simple and requires an MME to indicate to an E-SMLC when AS security is not available for a UE. This solution can be efficiently combined with the solution for sub-issue 5.6.

Sub-issue 5.8 concerns the provision of a coverage level by an MME to an E-SMLC for a UE with NB-IoT access in order to allow the E-SMLC to determine suitable maximum message sizes for UL and DL positioning messages. Provided a coverage level can be available to an MME, the impacts of the solution for sub-issue 5.8 (see subclause 6.13.8) are simple. Solution 18, Option 1 generalizes solution 6.13.8, because it allows the MME and the e-SMLC to retrieve the latest UE’s coverage level known at the eNB. Solution 18, Option 1 has limited impact on existing messages.
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8
Conclusions
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8.5
Key Issue 5 - Reuse of Location Services architecture for Control Plane CIoT EPS optimization
For key issue 5, as interim agreement, it is recommended to provide normative support in the specifications for the following:

For sub-issue 5.2:
 The last known location solution as described in sub-clause 6.13.2.1 without the support of additional location measurements or an indication to an external client as to when a UE may next become available.

For sub-issue 5.5:
 The use of idle state by a UE for location measurements as described in sub-clause 6.13.5.1.

NOTE: 
This solution is applicable if measurements/measurement reports in NB-IoT are defined in RAN WGs. Indication from RAN WGs is needed.

For sub-issue 5.6:
 The indication of NB-IoT access for a UE as described in sub-clause 6.13.6.1.

For sub-issue 5.7:
 The indication of AS security for a UE as described in sub-clause 6.13.7.1.

For key issue 5, sub-issue 5.8, it is recommended to provide normative support in the specification for Solution 18, option 1 (provision of the UE’s coverage enhancement level (CEL) to the MME and e-SMLC).
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