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Introduction
This discussion paper analyzes the issue of UE provisioning "h-gmlc-address" in current 5G LCS MO-LR Procedure as mentioned in CT4 LS C1-215511/C4-214537 and proposes to resolve the issue by removing "h-gmlc-address" from LCS-MOLR invoke.
Analysis
In 5.2.2.1.2 of TS 24.571, the UE invokes a MO-LR by sending a REGISTER message to the network containing a LCS-MOLR invoke component. The LCS-MOLR invoke component can include "mlc-Number" as well as "h-gmlc-address".
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Figure 5.2.2.1.1-2: Multiple mobile originated location requests

Observation 1: In 5G MO-LR procedure, the UE can provide both "mlc-Number" as well as "h-gmlc-address" to the network.
In 5.2.2.1.1 of TS 24.171, the UE invokes a MO-LR by sending a REGISTER message to the network containing a LCS-MOLR invoke component. The LCS-MOLR invoke component can include "mlc-Number" only.
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Figure 5.2.2.1.1-2: Multiple mobile originated location requests

Observation 2: In 4G MO-LR procedure, the UE only provides "mlc-Number" to the network.
The "mlc-number" indicates the ISDN number of the GMLC (i.e. GMLC Number). The "h-gmlc-address" is type of GSN-Address. And GSN-Address actually represents IPv4 or IPv6 address as defined in TS 23.003. No further address type is defined.

Observation 3: The "mlc-number" is the ISDN number of the GMLC. The "h-gmlc-address" is the IP address of the GMLC.
According to 5.1a GMLC Discovery and Selection of TS 23.273:
"... ...

In the following scenarios, information about the GMLC instance may be provided by UE, in such case, this GMLC instance is used:

-
In the deferred MT-LR procedure, when UE reports the detected event to the AMF, it may also include the (H)GMLC address.

-
In the MO-LR procedure, when UE initiates the LCS service request, it may also include the (H)GMLC address if the location estimation is reported to the (H)GMLC.
"

Observation 4: The UE provides "information about the GMLC instance" to the network in the MO-LR procedure for GMLC selection.
Answer to Q1 in SA2 reply LS S2-2107795:

"Q1:
In 5GC-MO-LR procedure, which information (GMLC Number or H-GMLC Address) is actually provided by the UE and used by the AMF to select the (H-)GMLC?

Answer:  In TS 23.273 the term “address of the GMLC” is used. The same term is used in TS 23.271 for CS, PS and EPC MO-LR. The format of the “address” is not defined by SA2 and is to be defined by stage-3 specifications. Further SA2 has not defined any requirements that format of “address” shall be identical in different Core NW domains. 

"
Observation 5: According to the answer to Q1 in SA2 reply LS S2-2107795, the generic term "address of GMLC" used by SA2 does not mean the IP address of the GMLC. It is left to stage 3 to determine the exact format of the "information about the GMLC instance" or "address of GMLC".
Analysis:
Based on observation 1, in 5G the UE can be configured with IP address of H-GMLC, the ISDN number of GMLC or both.
It is not clear for the UE when to include either of them or both of them. And it is not clear that how the network uses the IP address of H-GMLC and the ISDN number of GMLC when receiving both of them.
Based on observation 2 and 3, IP address of the GMLC is not configured on UE in 4G LCS.
IP address of H-GMLC is not configured on UE as it is not flexible method. There may be  multiple H-GMLC for the UE. In addition, the IP address of the H-GMLC can be changed due to e.g. deployment adjustment
Based on observation 4 and 5, the network (e.g. AMF, V-GMLC, etc) can use the received "information about the GMLC instance" to query NRF to retrieve the service URI of H-GMLC.
If "h-gmlc-address" is provided as the address type (i.e. IPv4 or IPv6) defined in TS 23.003 to the network, H-GMLC IP address can not be used as query parameter in NF discovery by AMF or V-GMLC to the NRF to obtain the service URI of H-GMLC.
However, the "mlc-number" can be appropriately used by the AMF or V-GMLC to query the NRF. It is noted that this requires CT4 to extend the GmlcInfo with "mlc-number" in the GMLC NF Instance in NRF (TS 29.510).
Proposals

Based on the above, here proposes to remove "h-gmlc-address" from LCS-MOLR invoke and keep "mlc-number" in MO-LR procedure. The corresponding change is proposed in CR C1-216845 for TS 24.571. The reply LS is C1-216843.
In addition, ZTE has also prepared the corresponding CT4 29.510 CR to extend the GmlcInfo with "mlc-number" in the GMLC NF Instance in NRF service. The TS 29.510 CR C4-216063 (R16) and C1-216064 have been submitted to CT4#107-e.
