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1   Introduction
In SA2#118 meeting, a topic about location service message size adaptation was discussed and a corresponding CR was agreed [1]. In this contribution, we analyses the potential RAN3 impacts of the topic, and give our proposal based on the analysis.
2   Discussion
2.1 Coverage level for location service
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 [2]:

	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.


In SA #118 meeting, the CR “Location service message size adaptation according to coverage level”[1] addressing this issue is approved, and for different procedures (e.g. attach request, TAU request) in the INITIAL UE MESSAGE message, it is written that
	Section 5.3.2.1 initial attach, step2 initial UE message (attach request):

To assist Location Services, the eNB indicates the UE's Coverage Level to the MME.

Section 5.3.3.1 TAU with SGW change, step3 initial UE message (TAU Request):

To assist Location Services, the eNB indicates the UE's Coverage Level to the MME.

Section 5.3.3.2 TAU without SGW change, step3 initial UE message (TAU Request):

To assist Location Services, the eNB indicates the UE's Coverage Level to the MME.

Section 5.3.4.1 UE triggered Service Request, Step2 initial UE message (Service Request):

To assist Location Services, the eNB indicates the UE's Coverage Level to the MME.

Section 5.3.4B.2 MO in CP solution Step2 initial UE message:

To assist Location Services, the eNB indicates the UE's Coverage Level to the MME.

Step9:

While the RRC connection is active, the UE may still send Uplink data and may receive Downlink data in NAS PDUs that are carried in a S1AP Uplink or (respectively) Downlink messages (not shown in the figure). At any time the UE has no user plane bearers established it may provide Release Assistance Information with the Uplink data. In this case, to assist Location Services, the eNB may indicate, if needed, the UE's Coverage Level to the MME.
Section 5.3.4B.3 MT for CP solution step6 initial UE message:

To assist Location Services, the eNB indicates the UE's Coverage Level to the MME.

Step 16:

16.
The NAS PDU with data is send to the MME in a Uplink S1-AP message.


To assist Location Services, the eNB may indicate, if changed, the UE's Coverage Level to the MME.

5.3.5A
Connection Resume procedure, step3 UE context Resume request:


To assist Location Services, the eNB indicates the UE's Coverage Level to the MME.

D.3.6 Gn/Gp SGSN to MME Tracking Area Update, step3: initial UE message (TAU):

To assist Location Services, the eNB indicates the UE's Coverage Level to the MME.


When the MME receives the coverage level, it will relay it to E-SMLC for location requirement. Then E-SMLC can configure suitable number of measurement cells and response time according to the coverage level.

While how to deliver the coverage level over the S1 interface is a RAN3 issue. In current spec, the coverage level information is carried in a RRC container in the UE CONTEXT RELEASE COMPLETE message from the eNB to MME and then provided from MME to the eNB in S1 PAGING message. If the eNB provide the same coverage level RRC container to MME in initial UE message, to be forwarded by the MME to the E-SMLC, as the MME and E-SMLC are not able to open the RRC container, the E-SMLC still not able to get the UE’s coverage level information. Thus, a new definition S1AP coverage level IE in INITIAL UE MESSAGE message is needed.
Since the eNB knows about the coverage information of UE, and the E-SMLC does not need to get the detailed NPDCCH repetition number, which is defined as an integer from 1 to 2048, it is better for RAN3 to define a new S1AP indicator of coverage level for location service, i.e. coverage level 0, 1, 2 and 3. 
Proposal 1: Introduce the coverage level information as an S1AP IE into the INITIAL UE MESSAGE message.
The corresponding CR is provided in [3].
3   Proposals
In the contribution, we analyses the delivery of coverage level for location service, and get a proposal as follows:
Proposal 1: Introduce the coverage level information as an S1AP IE into the INITIAL UE MESSAGE message.
To support this proposal, it is also proposed to agree the CR [3].
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