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1
Introduction
R3-182764 proposes to resolve many of the remaining FFSes for E-CID using similar message and IE structure as LPPa. However, there are potential issues with such an approach, which also may not be forward compatible to Rel-16 when NR measurements for E-CID may be introduced.
2
Discussion
LPPa:

In the case of LPPa, E-CID procedures terminate on the eNB which supports a single RAT (E-UTRA). The E-CID MEASUREMENT INITIATION REQUEST message is used to request:

-
intra-RAT (E-UTRA) measurements using the mandatory Measurement Quantities IE;

-
GERAN/UTRAN measurements using the optional Inter-RAT Measurement Quantities IE, only on-demand and if available in the eNB;
-
WLAN measurements using the optional WLAN Measurement Quantities IE, only on-demand and if available in the eNB.

If the Report Characteristics IE is set to “Periodic”, the eNB is expected to configure the UE to report the requested measurements which the eNB then transfers to the E-SMLC according to the periodicity specified by the Measurement Periodicity IE. Periodic is supported only for the intra-RAT (E-UTRA) measurement.

As can be seen from the above, intra-RAT measurements are treated differently than inter-RAT measurements.

NRPPa:

In case of NRPPa, E-CID procedures terminate on either the gNB or ng-eNB. Therefore, the meaning of intra-RAT (what the node is expected to provide) and inter-RAT (what the node provides only on-demand and if available) depends on the terminating node type.
It seems reasonable to continue the general approach where inter-RAT measurements (which are more “costly” due to e.g. need for measurement gaps) are provided only on-demand and if available. However, NR and E-UTRA measurements could potentiall be considered as a “special case” of inter-RAT, where e.g. a gNB can be expected to configure the UE to report E-UTRA measurements (on demand or periodic) similar to ng-eNB.
In Rel-15, only E-UTRA measurements are supported for E-CID. However, the NRPPa signaling should be future-proof for when NR measurements are introduced for E-CID.
The following is proposed:
Proposal 1:
The NG-RAN node provides requested inter-RAT measurements (e.g. GERAN, UTRAN, WLAN) only on-demand and if available.
Proposal 2:
The NG-RAN node is expected to provide (on-demand) or initiate (periodic) requested intra-RAT measurements, i.e. an ng-eNB provides/initiates requested E-UTRA measurements (same behavior as eNB in LPPa) and a gNB provides/initiates requested NR measurements.

Proposal 3:
RAN3 should discuss whether the gNB, when inter-RAT E-UTRA measurements are requested, is expected to 

a) provide the E-UTRA measurements only on-demand and if available (following the general principle of inter-RAT measurements); or
b) configure the UE to report E-UTRA measurements (on demand or periodic) similar to ng-eNB (following the general principle for intra-RAT measurements).
If the above proposals are agreed, then the E-CID messages and IEs should be structured as follows:
-
Introduce a separate “Measurement Results” IE per-RAT. The consequence is that the current E-CID Measurement Result IE (reused from LPPa) should be renamed E-UTRA Measurement Result IE.

-
The Serving Cell ID IE, Serving Cell TAC IE, and NG-RAN Access Point IE can be moved from the “Measurement Results” to the message level (where Cell Portion IE currently exists). These IEs are RAT independent and applicable to NG-RAN node.

-
There is currently no need to introduce an NR Measurement Result IE since NR measurements are not supported for E-CID in Rel-15.

-
There does not seem to be a need for GERAN/UTRAN measurement results or WLAN measurement results in Rel-15. How would such measurements be available in the NG-RAN node for a UE that is connected to 5GC and operating with 5G RRC?

-
Differentiate the two cases of E-UTRA measurements: ng-eNB (intra-RAT) and gNB (inter-RAT). The intra-RAT measurement quantities are contained in the Measurement Quantities IE (superset of NG-RAN node measurement quantities) while the Inter-RAT E-UTRA Measurement Quantities IE is used to indicate whether E-UTRA measurements are requested from the gNB (inter-RAT).
Some of the implications of the above proposals are as follows:

-
The ng-eNB can provide E-UTRA measurements either on-demand or periodic, and behavior is very similar to LPPa.

-
The ng-eNB cannot provide NR measurements (since none are supported in Rel-15).

-
The gNB can provide NR “measurements” either on-demand or periodic, but in Rel-15 this is limited to Cell-ID, NG-RAN Access Point Position (if available) and Cell Portion ID (if available).

-
The gNB can provide E-UTRA measurements (RSRP, RSRQ) only on-demand (if available).

A text proposal illustrating the above is provided in the Appendix (which tentatively assumes that gNB handles E-UTRA measurements according to Proposal 3a).

Proposal 4:
Take into account the TS 38.455 text proposal in the Appendix below.
3
Conclusion

The following is proposed:

Proposal 1:
The NG-RAN node provides requested inter-RAT measurements (e.g. GERAN, UTRAN, WLAN) only on-demand and if available.
Proposal 2:
The NG-RAN node is expected to provide (on-demand) or initiate (periodic) requested intra-RAT measurements, i.e. an ng-eNB provides/initiates requested E-UTRA measurements (same behavior as eNB in LPPa) and a gNB provides/initiates requested NR measurements.

Proposal 3:
RAN3 should discuss whether the gNB, when inter-RAT E-UTRA measurements are requested, is expected to 

a) provide the E-UTRA measurements only on-demand and if available (following the general principle of inter-RAT measurements); or

b) configure the UE to report E-UTRA measurements (on demand or periodic) similar to ng-eNB (following the general principle for intra-RAT measurements).
Proposal 4:
Take into account the TS 38.455 text proposal in the Appendix below.

Appendix:

Text Proposal for TS 38.455 V0.6.0

Start of Text Proposal for TS 38.455
8.2.1.2
Successful Operation
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Figure 8.2.1.2-1: E-CID Measurement Initiation procedure, successful operation
The LMF initiates the procedure by sending an E-CID MEASUREMENT INITIATION REQUEST message. If the NG-RAN node is able to initiate the requested E-CID measurements, it shall reply with the E-CID MEASUREMENT INITIATION RESPONSE message.

In case of ng-eNB, the E-UTRA Measurement Result IE shall be included in the E-CID MEASUREMENT INITIATION RESPONSE message when measurement results other than the "Cell-ID" have been requested.

If the Report Characteristics IE is set to "OnDemand", the NG-RAN node shall return the result of the measurement in the E-CID MEASUREMENT INITIATION RESPONSE message including, if available, the NG-RAN Access Point Position IE, and the LMF shall consider that the E-CID measurements for the UE has been terminated by the NG-RAN node. If available, the NG-RAN node shall include the Cell Portion ID IE in the E-CID MEASUREMENT INITIATION RESPONSE message. Upon reception of the Cell Portion ID IE, the LMF may use the value as the cell portion for the measurement. 
In case of gNB, if the Report Characteristics IE is set to "OnDemand" and the Inter-RAT E-UTRA Measurement Quantities IE is included in the E-CID MEASUREMENT INITIATION REQUEST message, the NG-RAN node shall, if supported, provide the corresponding measurements, if available in the NG-RAN node, in the E-UTRA Measurement Result IE in the E-CID MEASUREMENT INITIATION RESPONSE message. 
If the Report Characteristics IE is set to "Periodic", the NG-RAN node shall initiate the requested measurements and shall reply with the E-CID MEASUREMENT INITIATION RESPONSE message without including the E-UTRA Measurement Result IE, the NG-RAN Access Point Position IE or the Cell Portion ID IE in this message. The NG-RAN node shall then periodically initiate the E-CID Measurement Report procedure for the measurements, with the requested reporting periodicity.
Next Change
8.2.3.2
Successful Operation
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Figure 8.2.3.2-1: E-CID Measurement Report procedure, successful operation
The NG-RAN node initiates the procedure by sending an E-CID MEASUREMENT REPORT message. The E-CID MEASUREMENT REPORT message contains the E-CID measurement results according to the measurement configuration in the respective E-CID MEASUREMENT INITIATION REQUEST message.

In case of ng-eNB, the E-UTRA Measurement Result IE shall be included in the E-CID MEASUREMENT REPORT message when measurement results other than the "Cell-ID" have been requested.

If available, the NG-RAN node shall include the NG-RAN Access Point Position IE which is the configured estimated serving antenna position in the E-CID MEASUREMENT REPORT message. Upon reception of this NG-RAN Access Point Position IE, the LMF may use the value as the geographical position of the NG-RAN access point.

If available, the NG-RAN node shall include the Cell Portion ID IE in the E-CID MEASUREMENT REPORT message. Upon reception of the Cell Portion ID IE, the LMF may use the value as the cell portion for the measurement.
Next Change
9.1.1.1
E-CID MEASUREMENT INITIATION REQUEST

This message is sent by LMF to initiate E-CID measurements.

Direction: LMF ( NG-RAN node.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	LMF Measurement ID
	M
	
	INTEGER(1..15,…)
	
	YES
	reject

	Report Characteristics
	M
	
	ENUMERATED(OnDemand, Periodic,…)
	
	YES
	reject

	Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED(120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min,…)
	
	YES
	reject

	Measurement Quantities
	
	1 .. <maxnoMeas>
	
	
	EACH
	reject

	>Measurement Quantities Item
	M
	
	ENUMERATED (Cell-ID, Angle of Arrival, Timing Advance Type 1, Timing Advance Type 2, RSRP, RSRQ,…)
	
	-
	-

	Inter-RAT E-UTRA Measurement Quantities
	
	0 .. <maxnoMeas>
	
	
	EACH
	ignore

	>Inter-RAT E-UTRA Measurement Quantities Item
	M
	
	ENUMERATED(E-UTRA,…)
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	Range bound
	Explanation

	maxnoMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is 63.


	Condition
	Explanation

	ifReportCharacteristicsPeriodic
	This IE shall be present if the Report Characteristics IE is set to the value “Periodic”.


9.1.1.2
E-CID MEASUREMENT INITIATION RESPONSE

This message is sent by NG-RAN node to indicate that the requested E-CID measurement is successfully initiated.

Direction: NG-RAN node ( LMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	LMF UE Measurement ID
	M
	
	INTEGER(1..15,…)
	
	YES
	reject

	RAN UE Measurement ID
	M
	
	INTEGER(1..15,…)
	
	YES
	reject

	Serving Cell ID
	M
	
	NG-RAN CGI
9.2.6
	NG-RAN Cell Global Identifier of the serving cell
	YES
	ignore

	Serving Cell TAC
	M
	
	TAC

9.2.11
	Tracking Area Code of the serving cell
	YES
	ignore

	E-UTRA Measurement Result
	O
	
	9.2.5
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore

	NG-RAN Access Point Position
	O
	
	9.2.10
	The configured estimated geographical position of the antenna of the cell.
	YES
	ignore

	Cell Portion ID
	O
	
	9.2.12
	
	YES
	ignore

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Next Change
9.1.1.5
E-CID MEASUREMENT REPORT

This message is sent by NG-RAN node to report the results of the requested E-CID measurement.

Direction: NG-RAN node ( LMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	ignore

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	LMF UE Measurement ID
	M
	
	INTEGER(1..15,…)
	
	YES
	reject

	RAN UE Measurement ID
	M
	
	INTEGER(1..15,…)
	
	YES
	reject

	Serving Cell ID
	M
	
	NG-RAN CGI
9.2.6
	NG-RAN Cell Global Identifier of the serving cell
	YES
	ignore

	Serving Cell TAC
	M
	
	TAC

9.2.11
	Tracking Area Code of the serving cell
	YES
	ignore

	E-UTRA Measurement Result
	O
	
	9.2.5
	
	YES
	ignore

	NG-RAN Access Point Position
	O
	
	9.2.10
	The configured estimated geographical position of the antenna of the cell.
	YES
	ignore

	Cell Portion ID
	O
	
	9.2.12
	
	YES
	ignore


Next Change
9.2.5
E-UTRA Measurement Result
The purpose of the E-UTRA Measurement Result information element is to provide the E-CID measurement result for E-UTRA.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	
	
	
	

	

	
	
	
	

	

	
	
	
	
	

	Measured Results
	
	1 .. <maxnoMeas>
	
	

	>CHOICE Measured Results Value
	M
	
	
	

	>>Value Angle of Arrival
	M
	
	INTEGER (0..719)
	According to mapping in TS 36.133 [9]

	>>Value Timing Advance Type 1
	M
	
	INTEGER (0..7690)
	According to mapping in TS 36.133 [9]

	>>Value Timing Advance Type 2
	M
	
	INTEGER (0..7690)
	According to mapping in TS 36.133 [9]

	>>Result RSRP
	
	1 .. <maxCellReport>
	
	

	>>>E-UTRA PCI
	M
	
	9.2.7
	Physical Cell Identifier of the reported cell

	>>>EARFCN
	M
	
	INTEGER (0.. 3266667). FFS
	Corresponds to NDL for FDD and NDL/UL for TDD in ref. TS 36.104 [7]

	>>>E-UTRA CGI
	O
	
	9.2.6
	E-UTRA Cell Global Identifier of the reported cell

	>>>Value RSRP
	M
	
	INTEGER(0..97, …)
	

	>>Result RSRQ
	
	1 . <maxCellReport>
	
	

	>>>E-UTRA PCI
	M
	
	9.2.7
	Physical Cell Identifier of the reported cell

	>>>EARFCN
	M
	
	INTEGER (0.. 3266667). FFS
	Corresponds to NDL for FDD and NDL/UL for TDD in ref. TS 36.104 [7]

	>>>E-UTRA CGI
	O
	
	9.2.6
	E-UTRA Cell Global Identifier of the reported cell

	>>>Value RSRQ
	M
	
	INTEGER(0..34, …)
	


	Range bound
	Explanation

	maxnoMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is 63.

	maxCellReport
	Maximum no. of cells that can be reported with one message. Value is 9.


End of Text Proposal for TS 38.413
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