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Abstract of the contribution: Discusses issues of the bulk operation and proposes way forwards to solve the issues. 
1. Discussion
Bulk operation for LCS has been specified in clause 6.8 of TS 23.732, which the LCS Client can request location for a group. 
The bulk operation only consider authorization of LCS Client request location for a specific UE, just like MT-LR or LDR, but doesn't consider authorization of LCS Client request for a specific group. Following illustrates a case that without group authorization, information leakage may occur.
Group 1 is created by AF1, which is made of user A, B, and C. AF1 wants to keep secret of the member of Group 1 from other AFs. User A, B, and C all allow AF1 to request location. 
Group 2 is created by AF2, which is made of user A, B, and D. User A, B, and D all allow AF2 to request location.

If AF2 uses ID of Group 1 to perform bulk operation, AF2 will get location information of A and B, which means AF2 can know that Group 1 created by AF1 contains A and B. If group member of Group 1 is not a sensitive information for AF1, that’s OK, but if not, e.g. for Mission Critical AF, it will be a sever error.
In clause 7.2.1, there’s an IE named “Authorized UE List” used for group authorization, whose description is as following:

A list of SUPIs and/or groups of SUPI for which the LCS client may issue a request for a 5GC-MT-LR for immediate or deferred location.
But there’s no description in 6.8 to use this information for group authorization.

Observation 1: Information for group authorization has been defined, but how to use it is not described.
Proposal 1: Clarify that GMLC authorizes location request for a group.

The bulk operation for MT-LR or MT-LR with multiple user IDs can be highly abstracted as following:
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It is very clear that one REQUEST result in multiple RESPONSE, which breaks the rule of ONE REQUEST ONE RESPONSE.

Observation 2: Bulk operation for MT-LR or MT-LR with multiple user IDs break the rule of ONE REQUEST ONE RESPONSE.
There’re two possible ways to avoid the rule violation: 
A.
GMLC aggregates location information of all users in the group and sends them to the AF within one response; 
B.
GMLC responses to the request before query location per user, and sends location information of each user in the group to the AF within a notification, i.e. the first request for group location or multiple user’s location implicitly subscribes the event of location report.
Solution A brings complexity in GMLC, the GMLC needs to count and wait for all member’s response. The big issue of solution A is that any problem of one member will delay the location reporting for the whole group. 

Solution B is simpler and more efficient.
Proposal 2: Use event notification to report location to AF in case of bulk operation for MT-LR and MT-LR with multiple user IDs.
In clause 6.8 of bulk operation, step 5a described the GMLC performance in the case “no AMF ID is returned” from UDM as following:

-
if it is a deferred location request and the GMLC supports the storage of the LCS service request for a group of UE, the GMLC subscribes the UE reachability status to the UDM using Nudm_EventExposure_Subscribe service operation with the data key "SUPI";

While in step 9, it is described as following:

9.
GMLC initiates 5GC_MT_LR procedure (from step 2 onwards) or Deferred 5GC-MT-LR Procedure (from step 2 onwards) as described in clause 6.1.3 or clause 6.3. 

If UE reachability subscription only is triggered for LDR case in step 5a, then how MT-LR can be re-initiated without UE reachability subscription in step 9?
Observation 3: Description conflicts for the case of “no AMF ID returned” from UDM.
Proposal 3: Remove the condition of LDR in step 5a to allow MT-LR re-initiation when “no AMF ID returned” from UDM.

In clause 6.8 for LCS request with group id, the GMLC subscribed UE reachability event if needed for the sake of re-initiating the location request for the UE in a group. But when to remove the stored location request as well as when and whether the UE reachability event needs to be unsubscribed is not described. 

Observation 4: When and whether the stored LCS request needs to be removed and UE reachability event subscription needs to be unsubscribed is not specified.
Proposal 4: Specify that GMLC remove the stored LCS request and unsubscribe the UE reachability event after stored LCS request has been performed.
2. Proposal
This paper shows the following observations.
Observation 1: Information for group authorization has been defined, but how to use it is not described.
Observation 2: Bulk operation for MT-LR or MT-LR with multiple user IDs break the rule of ONE REQUEST ONE RESPONSE.
Observation 3: Description conflicts for the case of “no AMF ID returned” from UDM.
Observation 4: When and whether the stored LCS request needs to be removed and UE reachability event subscription needs to be unsubscribed is not specified.
It is proposed to accept the following proposals and agree the accompany CR S2-2001913.

Proposal 1: Allow GMLC to authorize location request for a group with LCS Client as well as for a user.

Proposal 2: Use event notification to report location to AF in case of bulk operation for MT-LR and MT-LR with multiple user IDs.

Proposal 3: Remove the condition of LDR in step 5a to allow MT-LR re-initiation when “no AMF ID returned” from UDM.

Proposal 4: Specify that GMLC remove the stored LCS request and unsubscribe the UE reachability event after stored LCS request has been performed.
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