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Decision/action requested

Discuss the presented scenarios analysis and agree on inclusion of proposed text in to the latest draft of TR 32.851 .
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Rationale

3.1
Introduction

To enable the analysis of the impacts of network sharing on MDT, we first attempt to identify all the criteria to be evaluated while making MDT decisions. Second, we attempt to list all the decision points (e.g. whether to select a particular UE for MDT or not, retrieve the MDT log from a particular UE or not, propagate the MDT session details or not, etc…). Once the criteria and decision points are identified, we apply them to all scenarios listed in section 4.1.2 of TR 32.851 [1].

The first and obvious criterion is availability of the user consent. Most of the RAN sharing scenarios listed in the current draft TR 32.851[1] involve only two operators (operator A and operator B). However, there are certain scenarios where a 3rd operator may be involved – for simplicity, we’ll just call it a 3rd party. Here we list various possibilities for user consent availability.

1. User consent possibilities:

1.1. User has not given his consent to any operators

1.2. User has given his consent to all operators

1.3. User has given his consent to operator A only

1.4. User has given his consent to operator B only

1.5. User has given his consent to operators A and B only (not to any 3rd parties)

The second criterion that we selected is related to the SA3 requirement about data control [4] “Consent to collect MDT data is given to specific data controllers”. The data in MDT is stored at a TCE, so we list various possibilities for TCE ownership and control in a RAN sharing environment. In all these possibilities we assume that the TCE under question is directly “reachable” from the eNB that retrieved the UE data. Multiple “relay” scenarios are possible, but these add complexity and may be interpreted in a way that the first TCE in a “relay” chain has the full control over data and any forwarding decision is outside of MDT scope (e.g. similar to a case where operator “sells” the collected data to a 3rd party). Here we list various possibilities for TCE ownership and control.

2. TCE possibilities (assuming that these are all directly reachable from the eNB):

2.1. Both operators A and B have (and fully control) their own TCEs

2.2. Only operator A has his own TCE and fully controls it

2.3. Only operator B has his own TCE and fully controls it

2.4. Both operators A and B share the same TCE (share control and have access to all data)
2.5. Neither operator A nor B have their own TCEs and use a 3rd party TCE

Potentially there are multiple decision points in MDT that may be affected by the RAN sharing. We believe that there are two critical ones: UE selection in management based MDT (whether a particular UE may be selected for a particular MDT session) and MDT data retrieval. 

3. UE selection time decisions:

3.1. UE selection for immediate MDT

3.2. UE selection for logged MDT

The MDT data retrieval decision in immediate MDT cannot be logically separated from the UE selection decision (eNB configures a measurement in UE and receives the UE response in RRC message) therefore we don’t list it below.

4. Data retrieval time decisions:

4.1. Logged MDT data retrieval

The MDT propagation has been discussed in RAN3 group in great detail therefore we just identify two main cases without going into specific details (leaving them out of scope of this discussion paper): management MDT activation (which is not propagated according to the current agreements) and signaling MDT activation (which is potentially propagated but may be a subject of some checks in RAN3 space). 

5. MDT propagation time decisions:

5.1. Propagation of a management activation for immediate MDT

5.2. Propagation of a management activation for logged MDT

5.3. Propagation of a signaling activation for immediate MDT

5.4. Propagation of a signaling activation for logged MDT

3.2
Scenario analysis

In this section we try to analyze five individual RAN sharing scenarios documented in section 4.1.2 of TR 32.851[1] in a manner similar to [3].

In all scenarios only Hosting RAN Operator (the operator that manages the shared node) is able to activate a management based MDT session on the Shared RAN Node. Two cases are possible: operator A activates MDT job on its own behalf and operator A activates MDT job on behalf of operator B. The path of activation forwarding may differ case by case (e.g. request of operator B received by SRDM directly from PONM, request of operator B received by SRDM via HRNM, etc...). The discussion paper [3] shows two UEs (UE1 “belongs” to operator A and UE2 “belongs” to operator B), but for the purpose of this analysis the important aspect of UE “belongs” relationship is where user has given his consent. There is also potential difference between the five scenarios documented in [1] in terms of TCE possibilities, but currently it’s not documented – therefore we assume, that all TCE possibilities are valid in all 5 scenarios.

Question 1: Are the cases where one operator activates MDT job on behalf of another operator valid or not?
Question 2: If the case outlined in question 1 is valid, how can it be expressed that the MDT job was activated on behalf of another operator?
Table 3.2.a: UE selection by shared Node for immediate MDT on behalf of the operator A
	UE selection on behalf of operator A
	TCE possibilities

	
	2.1
	2.2
	2.3
	2.4
	2.5

	Consent possibilities
	1.1
	NO
	NO
	NO
	NO
	NO

	
	1.2
	YES
	YES
	YES
	YES
	YES

	
	1.3
	YES
	YES
	NO
	NO
	NO

	
	1.4
	NO
	NO
	NO
	NO
	NO

	
	1.5
	YES
	YES
	YES
	YES
	NO


Table 3.2.b: UE selection by shared Node for immediate MDT on behalf of operator B:

	UE selection on behalf of operator B
	TCE possibilities

	
	2.1
	2.2
	2.3
	2.4
	2.5

	Consent possibilities
	1.1
	NO
	NO
	NO
	NO
	NO

	
	1.2
	YES
	YES
	YES
	YES
	YES

	
	1.3
	NO
	NO
	NO
	NO
	NO

	
	1.4
	YES
	NO
	YES
	NO
	NO

	
	1.5
	YES
	YES
	YES
	YES
	NO


The UE selection for logged MDT in general should follow the criteria used in UE selection for immediate MDT, but may potentially be relaxed depending on the area scope used for MDT job. For example, a UE may have the MDT job activated by shared Node and then continue while moving towards a non-shared Node (not shared nodes with potentially different available TCE connections).

Question 3: Shall the UE selection by a shared node for logged MDT consider the area scope (possible relaxation of selection criteria) or just follow the immediate MDT UE selection rules? 

In logged MDT data retrieval analysis, the table cells marked “N/A” indicate that this combination is not valid (e.g. if UE has not given consent to any operators there will be no logged MDT session on this UE and no logged data to be retrieved, or if UE has not given consent to a particular operator there will be no logged MDT session on this UE for that particular operator and no logged data to be retrieved, etc...).
Table 3.2.c: Logged MDT data retrieval by shared Node (MDT session “for” operator A) 
	Logged MDT data retrieval
	TCE possibilities

	
	2.1
	2.2
	2.3
	2.4
	2.5

	Consent possibilities
	1.1
	N/A
	N/A
	N/A
	N/A
	N/A

	
	1.2
	YES
	YES
	YES
	YES
	YES

	
	1.3
	YES
	YES
	NO
	NO
	NO

	
	1.4
	N/A
	N/A
	N/A
	N/A
	N/A

	
	1.5
	YES
	YES
	YES
	YES
	NO


Table 3.2.c: Logged MDT data retrieval by shared Node (MDT session “for” operator B)
	Logged MDT data retrieval
	TCE possibilities

	
	2.1
	2.2
	2.3
	2.4
	2.5

	Consent possibilities
	1.1
	N/A
	N/A
	N/A
	N/A
	N/A

	
	1.2
	YES
	YES
	YES
	YES
	YES

	
	1.3
	N/A
	N/A
	N/A
	N/A
	N/A

	
	1.4
	YES
	NO
	YES
	NO
	NO

	
	1.5
	YES
	YES
	YES
	YES
	NO


3.2.1
Scenario 1A: Shared node managed by Hosting RAN Operator
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In this scenario only operator A (Hosting RAN Operator) is able to activate a MDT session on the Shared RAN Node. Two cases are possible: operator A activates MDT job on its own behalf and operator A activates MDT job on behalf of operator B (as per request of operator B received by SRDM directly from PONM).

The UE selection rules outlined in tables 3.2.a and 3.2.b and MDT data retrieval rules outlined in tables 3.2.c and 3.2.d apply in this scenario.
Question 4: Are the cases where one operator activates MDT job on behalf of another operator (activation request is sent to SRDM by PONM directly) valid or not?
3.2.2
Scenario 1B: Shared node managed by Hosting RAN Operator (3GPP defined)
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In this scenario only operator A (Hosting RAN Operator) is able to activate a MDT session on the Shared RAN Node. Two cases are possible: operator A activates MDT job on its own behalf and operator A activates MDT job on behalf of operator B (as per request of operator B received by HRDM from PONM via HRNM).
The UE selection rules outlined in tables 3.2.a and 3.2.b and MDT data retrieval rules outlined in tables 3.2.c and 3.2.d apply in this scenario.

Question 5: Are the cases where one operator activates MDT job on behalf of another operator (activation request is forwarded from PONM to HRDM via HRNM) valid or not?
3.2.3
Scenario 1C: Master Operator – Manages all RAN
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In this scenario only the Master Operator is able to activate a MDT session on the Shared RAN Node. The only possible case - Master Operator (3rd party) activates MDT job on behalf of either operator A or operator B (as per request received by HRDM directly from PONM).

The UE selection rules outlined in tables 3.2.a and 3.2.b and MDT data retrieval rules outlined in tables 3.2.c and 3.2.d apply in this scenario. There is no difference in rules table 3.2.a between scenarios 1A (operator A selects UEs on its own behalf) and 1C (3rd party selects UEs on behalf of operator A)

3.2.4
Scenario 1D: Master Operator – Manages all RAN (3GPP defined)
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In this scenario only the Master Operator is able to activate a MDT session on the Shared RAN Node. The only possible case - Master Operator (3rd party) activates MDT job on behalf of either operator A or operator B (as per request received by HRDM from PONM via HRNM).

The UE selection rules outlined in tables 3.2.a and 3.2.b and MDT data retrieval rules outlined in tables 3.2.c and 3.2.d apply in this scenario. There is no difference rules table 3.2.a between scenarios 1A (operator A selects UEs on its own behalf) and 1D (3rd party selects UEs on behalf of operator A)
3.2.5
Scenario 1E: Network sharing between operators who own independent equipment and no DM/NM sharing 
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In this scenario we focus on the UE selection by Shared node controlled by operator B. Only operator B is able to activate a MDT session on the Shared RAN Node. Two cases are possible: operator B activates MDT job on its own behalf and operator B activates MDT job on behalf of operator A (as per request of operator A received by operator’s B DM from operator’s A NM via operatror’s B NM).

The UE selection rules outlined in tables 3.2.a and 3.2.b and MDT data retrieval rules outlined in tables 3.2.c and 3.2.d apply in this scenario. The rules tables 3.2.a and 3.2.b are symmetric – the important fact is on whose behalf the UE selection is performed, not which operator performs the selection. No conceptual difference between scenario 1A (where operator A selects UEs behalf of operator B) and 1E (operator B selects UEs on behalf of operator A)

3.3
Conclusion

The important criteria for UE selection and data retrieval for MDT in RAN sharing environment are user consent availability (and specific operator details of user consent information) and control over the TCE(s) reachable from the shared node. Neither of these is documented in the current version of TR 32.851 (version 0.5.0) [1].
Different RAN sharing scenarios documented in section 4.1.2 of TR 32.851 may potentially imply different TCE connectivity and availability.
UE selection for logged MDT on shared nodes may potentially use more relaxed rules than UE selection for immediate MDT.

MDT propagation decisions in RAN sharing environment need to be addressed separately.
4
Detailed proposal

	1st Modified Section


4.1.7
MDT/Call Trace impact
4.1.7.1
UE Selection and Data Retrieval in MDT

4.1.7.1.1
Criteria of analysis

The first and obvious criterion is availability of the user consent. Most of the RAN sharing scenarios listed in the 4.1.2 involve only two operators (operator A and operator B). However, there are certain scenarios where a 3rd operator may be involved – for simplicity, we’ll just call it a 3rd party. Here we list various possibilities for user consent availability.

1. User consent possibilities:

1.1. User has not given his consent to any operators

1.2. User has given his consent to all operators

1.3. User has given his consent to operator A only

1.4. User has given his consent to operator B only

1.5. User has given his consent to operators A and B only (not to any 3rd parties)

The second criterion that is related to the SA3 requirement about data control “Consent to collect MDT data is given to specific data controllers”. The data in MDT is stored at a TCE, so we list various possibilities for TCE ownership and control in a RAN sharing environment. In all these possibilities we assume that the TCE under question is directly “reachable” from the eNB that retrieved the UE data. Multiple “relay” scenarios are possible, but these add complexity and may be interpreted in a way that the first TCE in a “relay” chain has the full control over data and any forwarding decision is outside of MDT scope (e.g. similar to a case where operator “sells” the collected data to a 3rd party). Here we list various possibilities for TCE ownership and control.

2. TCE possibilities (assuming that these are all directly reachable from the eNB):

2.1. Both operators A and B have (and fully control) their own TCEs

2.2. Only operator A has his own TCE and fully controls it

2.3. Only operator B has his own TCE and fully controls it

2.4. Both operators A and B share the same TCE (share control and have access to all data)
2.5. Neither operator A nor B have their own TCEs and use a 3rd party TCE

Potentially there are multiple decision points in MDT that may be affected by the RAN sharing. Here we list the two critical ones: UE selection in management based MDT (whether a particular UE may be selected for a particular MDT session) and MDT data retrieval. 

3. UE selection time decisions:

3.1. UE selection for immediate MDT

3.2. UE selection for logged MDT

The MDT data retrieval decision in immediate MDT cannot be logically separated from the UE selection decision (eNB configures a measurement in UE and receives the UE response in RRC message) therefore we don’t list it below.

4. Data retrieval time decisions:

4.1. Logged MDT data retrieval

4.1.7.1.2
Scenario analysis

In all scenarios documented in section 4.1.2 only Hosting RAN Operator (the operator that manages the shared node) is able to activate a management based MDT session on the Shared RAN Node. Two cases are possible: operator A activates MDT job on its own behalf and operator A activates MDT job on behalf of operator B. The path of activation forwarding may differ case by case (e.g. request of operator B received by SRDM directly from PONM, request of operator B received by SRDM via HRNM, etc...).

The important aspect of UE “belongs” relationship is where user has given his consent.

There is also potential difference between the five scenarios documented in section 4.1.2 in terms of TCE possibilities listed in section 4.1.7.1.1, but currently it’s not documented – therefore it’s assumed, that all TCE possibilities are valid in all 5 scenarios.

Table 4.1.7.1.2.a: UE selection by shared Node for immediate MDT on behalf of the operator A

	UE selection on behalf of operator A
	TCE possibilities

	
	2.1
	2.2
	2.3
	2.4
	2.5

	Consent possibilities
	1.1
	NO
	NO
	NO
	NO
	NO

	
	1.2
	YES
	YES
	YES
	YES
	YES

	
	1.3
	YES
	YES
	NO
	NO
	NO

	
	1.4
	NO
	NO
	NO
	NO
	NO

	
	1.5
	YES
	YES
	YES
	YES
	NO


Table 4.1.7.1.2.b: UE selection by shared Node for immediate MDT on behalf of operator B:

	UE selection on behalf of operator B
	TCE possibilities

	
	2.1
	2.2
	2.3
	2.4
	2.5

	Consent possibilities
	1.1
	NO
	NO
	NO
	NO
	NO

	
	1.2
	YES
	YES
	YES
	YES
	YES

	
	1.3
	NO
	NO
	NO
	NO
	NO

	
	1.4
	YES
	NO
	YES
	NO
	NO

	
	1.5
	YES
	YES
	YES
	YES
	NO


The UE selection for logged MDT in general should follow the criteria used in UE selection for immediate MDT, but may potentially be relaxed depending on the area scope used for MDT job. For example, a UE may have the MDT job activated by shared Node and then continue while moving towards a non-shared Node (not shared nodes with potentially different available TCE connections).

In logged MDT data retrieval analysis, the table cells marked “N/A” indicate that this combination is not valid (e.g. if UE has not given consent to any operators there will be no logged MDT session on this UE and no logged data to be retrieved, or if UE has not given consent to a particular operator there will be no logged MDT session on this UE for that particular operator and no logged data to be retrieved, etc...).

Table 4.1.7.1.2.c: Logged MDT data retrieval by shared Node (MDT session “for” operator A) 
	Logged MDT data retrieval
	TCE possibilities

	
	2.1
	2.2
	2.3
	2.4
	2.5

	Consent possibilities
	1.1
	N/A
	N/A
	N/A
	N/A
	N/A

	
	1.2
	YES
	YES
	YES
	YES
	YES

	
	1.3
	YES
	YES
	NO
	NO
	NO

	
	1.4
	N/A
	N/A
	N/A
	N/A
	N/A

	
	1.5
	YES
	YES
	YES
	YES
	NO


Table 4.1.7.1.2.c: Logged MDT data retrieval by shared Node (MDT session “for” operator B)
	Logged MDT data retrieval
	TCE possibilities

	
	2.1
	2.2
	2.3
	2.4
	2.5

	Consent possibilities
	1.1
	N/A
	N/A
	N/A
	N/A
	N/A

	
	1.2
	YES
	YES
	YES
	YES
	YES

	
	1.3
	N/A
	N/A
	N/A
	N/A
	N/A

	
	1.4
	YES
	NO
	YES
	NO
	NO

	
	1.5
	YES
	YES
	YES
	YES
	NO


The UE selection rules outlined in tables 4.1.7.1.2.a and 4.1.7.1.2.b and MDT data retrieval rules outlined in tables 4.1.7.1.2.c and 4.1.7.1.2.d apply to all scenarios listed in section 4.1.2.

The rules tables 4.1.7.1.2.a and 4.1.7.1.2.b are symmetric – the important fact is on whose behalf the UE selection is performed, not which operator performs the selection. 

There is no conceptual difference between scenario 1A (where operator A selects UEs behalf of operator B) and 1E (operator B selects UEs on behalf of operator A)

4.1.7.1.3
Conclusion
The important criteria for UE selection and data retrieval for MDT in RAN sharing environment are user consent availability (and specific operator details of user consent information) and control over the TCE(s) reachable from the shared node.

Different RAN sharing scenarios documented in section 4.1.2 may potentially imply different TCE connectivity and availability.

UE selection for logged MDT on shared nodes may potentially use more relaxed rules than UE selection for immediate MDT.
	End of modifications
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