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1. Introduction
RAN4 has lately discussed [1] the Capabilities for Support of Event Triggering and Reporting Criteria and especially what the UE requirements are concerning parallel reporting criteria (Ecat) per category. In this paper we take a close look at the sections under discussion and conclude that the current text is clear in intention.

Besides this we also discuss a possible increase of the UE Ecat requirement for inter-frequency measurement category.

2. Discussion
In this section we take a close look at the section 8.2 from 36.133. We have taken the section from 36.133 version 8.3.0 and version 12.4.0 and analysed what has been changed during the specification lifetime. Additionally we give our view on the understanding of the original and current intention of the specification text.

History of section 8.2
We first look at the details of section 8.2 of 36.133. Text changes between version 8.3.0 and 12.4.0 has been highlighted in red while additions in version 12.4.0 has been highlighted in green (Note: the table is left un-touched).
36.133 version 8.3.0:
8.2
Capabilities for Support of Event Triggering and Reporting Criteria 

8.2.1
Introduction

This section contains requirements on UE capabilities for support of event triggering and reporting criteria. As long as the measurement configuration does not exceed the requirements stated in section 8.x.2, the UE shall meet the performance requirements defined in section 9.
The UE can be requested to make measurements under different measurement identities defined in 3GPP TS 36.331 [2]. Each measurement identity corresponds to either event based reporting, periodic reporting or no reporting. In case of event based reporting, each measurement identity is associated with one or more events, each identified with an event identity. In case of periodic reporting, a measurement identity is associated with one periodic reporting criterion. In case of no reporting, a measurement identity is associated with one no reporting criterion.

The purpose of this section is to set some limits on the number of different event, periodic and no reporting criteria the UE may be requested to track in parallel. 

8.2.2
Requirements

In this section a reporting criterion corresponds to either one event (in the case of event based reporting), or one periodic reporting criterion (in case of periodic reporting), or one no reporting criterion (in case of no reporting). For event based reporting, each instance of event, with the same or different event identities, is counted as separate reporting criterion in table 8.x.2-1.
The UE shall be able to support in parallel per category up to Ecat reporting criteria according to table 8.x.2-1. For the measurement categories belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter frequency cells, and inter-RAT per supported RAT, the UE need not support more than 21 reporting criteria in total. 

Table 8.2.2-1: Requirements for reporting criteria per measurement category

	Measurement category
	Ecat
	Note

	Intra-frequency
	9
	E-UTRA intra-frequency cells

	Inter-frequency
	7
	E-UTRA inter-frequency cells

	Inter-RAT (E-UTRAN FDD or TDD, UTRAN FDD, UTRAN TDD, GSM, cdma2000 1 x RTT and HRPD)
	5
	Only applicable for UE with this (inter-RAT) capability. This requirement (Ecat = 5) is per supported RAT.


36.133 version 12.4.0:

8.2
Capabilities for Support of Event Triggering and Reporting Criteria

8.2.1
Introduction

This clause contains requirements on UE capabilities for support of event triggering and reporting criteria. As long as the measurement configuration does not exceed the requirements stated in clause 8.2.2, the UE shall meet the performance requirements defined in clause 9.
The UE can be requested to make measurements under different measurement identities defined in TS 36.331 [2]. Each measurement identity corresponds to either event based reporting, periodic reporting or no reporting. In case of event based reporting, each measurement identity is associated with an event. In case of periodic reporting, a measurement identity is associated with one periodic reporting criterion. In case of no reporting, a measurement identity is associated with one no reporting criterion.

The purpose of this clause is to set some limits on the number of different event, periodic and no reporting criteria the UE may be requested to track in parallel.

8.2.2
Requirements

In this clause a reporting criterion corresponds to either one event (in the case of event based reporting), or one periodic reporting criterion (in case of periodic reporting), or one no reporting criterion (in case of no reporting). For event based reporting, each instance of event, with the same or different event identities, is counted as separate reporting criterion in table 8.2.2-1.
The UE shall be able to support in parallel per category up to Ecat reporting criteria according to table 8.2.2-1. If the UE is not configured with SCell carrier frequency, for the measurement categories belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter-frequency cells, and inter-RAT per supported RAT, the UE need not support more than 26 reporting criteria in total. If the UE is configured with SCell carrier frequency, for the measurement categories belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter-frequency cells, and inter-RAT per supported RAT, the UE need not support more than 35 reporting criteria in total.
Table 8.2.2-1: Requirements for reporting criteria per measurement category

	Measurement category
	Ecat
	Note

	Intra-frequency Note 1
	9
	E-UTRA intra-frequency cells

	Intra-frequency UE Rx-Tx time difference
	2
	Intra-frequency UE Rx-Tx time difference measurements reported to E-UTRAN via RRC and to positioning server via LPP. Applies for UE supporting both LPP and UE Rx-Tx time difference measurement.

	Intra-frequency RSTD Note 2
	1
	Intra-frequency RSTD measurement reporting for UE supporting OTDOA; 1 report capable of minimum 16 cell measurements for the intra-frequency

	Intra-frequency RSRP and RSRQ measurements for E-CID
	1
	Intra-frequency RSRP and RSRQ measurements for E-CID reported to E-SMLC via LPP [24]. One report capable of at least in total 9 intra-frequency RSRP and RSRQ measurements. Applicable to UE capable of reporting RSRP and RSRQ to E-SMLC via LPP.

	Inter-frequency
	7
	E-UTRA inter-frequency cells

	Inter-frequency RSTD Note 2
	1
	Inter-frequency RSTD measurement reporting for UE supporting OTDOA; 1 report capable of minimum 16 cell measurements for at least one inter-frequency. Only applicable as specified in Section 8.1.2.6.

	Inter-RAT (E-UTRAN FDD or TDD, UTRAN FDD, UTRAN TDD, GSM, cdma2000 1 x RTT and HRPD)
	5
	Only applicable for UE with this (inter-RAT) capability. This requirement (Ecat = 5) is per supported RAT.

	Note 1:
When the UE is configured with SCell carrier frequency, Ecat for Intra-frequency is applied per serving frequency.

Note 2:
When the UE is configured with SCell carrier frequency, the UE shall be capable of supporting at least 2 reporting criteria for all RSTD measurements configured to be performed on PCell carrier frequency, SCell carrier frequency and inter-frequency carrier. This requirement applies when there is a single on-going LPP OTDOA location session.


When comparing the original text the difference between 8.3.0 and 12.4.0 it is observed that the changes are rather minor corrections. The additions made are due to adding CA feature in Rel-10. The table has in addition been updated to support RSTD measurement requirements.
Discussion on section 8.2 intention
In RAN4 it has been discussed how to read the current section and table. In following we will clarify how we interpret the text leading to the conclusion that the current text – although not too easy to read – is actually quite clear in its intention.

When looking at 8.2.1 it states:

‘Each measurement identity corresponds to either event based reporting, periodic reporting or no reporting. In case of event based reporting, each measurement identity is associated with an event. In case of periodic reporting, a measurement identity is associated with one periodic reporting criterion. In case of no reporting, a measurement identity is associated with one no reporting criterion.’

And the measurement identity ties the object and the reporting configuration together (combines object and event) it is clear that each event is counted as one reporting criterion in the table.

When looking at 8.2.2 it states:

‘In this clause a reporting criterion corresponds to either one event (in the case of event based reporting), or one periodic reporting criterion (in case of periodic reporting), or one no reporting criterion (in case of no reporting). For event based reporting, each instance of event, with the same or different event identities, is counted as separate reporting criterion in table 8.2.2-1.’

If we take the event based reporting as an example - above section basically states:

· A reporting criterion corresponds to one event.

· For event based reporting, each instance of event, with the same or different event identities, is counted as separate reporting criterion in table 8.2.2-1.

Based on this we conclude that each event is counted as one reporting criteria.

Additionally the section also states:

‘The UE shall be able to support in parallel per category up to Ecat reporting criteria according to table 8.2.2-1.’

I.e. UE shall be able to support up to Ecat reporting criteria per category. As the reporting criteria equals events this states that the UE shall be able to support up to Ecat events per category. 

According to table 8.2.2-1 it is clear that inter-frequency is one measurement category. When reading the section in its full context according to above and with the clarifications – we conclude that the UE shall be able to support up to 7 events for inter-frequency measurement category (i.e. all inter-frequency carriers).

Discussion on Ecat for inter-frequency measurement category

Section 8.2 and the UE requirements concerning how many events the UE shall be able to support for inter-frequency has not changed since Rel-8. At the same time other parts of the specification have evolved and new features have been introduced. Lately – and perhaps especially – RAN4 have been working on the IncMon feature.

In the light of introducing the IncMon it seems clear that the current Ecat number for the inter-frequency measurement category is going to be a limiting factor. In fact the current Ecat number for inter-frequency category will be limiting the IncMon feature. Therefore we think RAN4 needs to discuss an increase in the current number.

Proposal 1: RAN4 should discuss an increase in the Ecat number for inter-frequency measurement category.
Current definition leads to that the UE would need to support around 2 - 3 events per inter-frequency carrier (if evenly distributed). One approach when discussing an increase would be to apply simple scaling according to what the new IncMon requirement where the UE should be able to monitor more carriers. This would mean that for the IncMon UE supporting up to 8 inter-frequency carriers (but not always) the inter-frequency Ecat could therefore be increased up to around 20.

Proposal 2: Increase Ecat for the inter-frequency measurement category for IncMon supporting UEs.
In Appendix we have provided a text proposal for capturing the proposed change and in [ref] we have provided a CR.
3. Conclusions

This contribution discussed the Capabilities for Support of Event Triggering and Reporting Criteria and especially what the UE requirements are concerning parallel reporting criteria (Ecat) per category. We took a close look at the sections under discussion and conclude that the current text is clear in its intention.

Besides this we also discuss the UE Ecat requirement for inter-frequency measurement category in light of the development of the specifications and propose:
Proposal 1: RAN4 should discuss an increase in the Ecat number for inter-frequency measurement category.

Proposal 2: Increase Ecat for the inter-frequency measurement category for IncMon supporting UEs.
In [2] we have provided a draft CR increasing the Ecat for reporting criteria for inter-frequency measurement category.
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Appendix A
8.2
Capabilities for Support of Event Triggering and Reporting Criteria

8.2.1
Introduction

This clause contains requirements on UE capabilities for support of event triggering and reporting criteria. As long as the measurement configuration does not exceed the requirements stated in clause 8.2.2, the UE shall meet the performance requirements defined in clause 9.
The UE can be requested to make measurements under different measurement identities defined in TS 36.331 [2]. Each measurement identity corresponds to either event based reporting, periodic reporting or no reporting. In case of event based reporting, each measurement identity is associated with an event. In case of periodic reporting, a measurement identity is associated with one periodic reporting criterion. In case of no reporting, a measurement identity is associated with one no reporting criterion.

The purpose of this clause is to set some limits on the number of different event, periodic and no reporting criteria the UE may be requested to track in parallel.

8.2.2
Requirements

In this clause a reporting criterion corresponds to either one event (in the case of event based reporting), or one periodic reporting criterion (in case of periodic reporting), or one no reporting criterion (in case of no reporting). For event based reporting, each instance of event, with the same or different event identities, is counted as separate reporting criterion in table 8.2.2-1.
The UE shall be able to support in parallel per category up to Ecat reporting criteria according to table 8.2.2-1. For the measurement categories belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter-frequency cells, and inter-RAT per supported RAT, the UE need not support more than the total number of reporting criteria as follows:
-
26 reporting criteria in total if the UE is not configured with any SCell carrier frequency,

-
35 reporting criteria in total if the UE is configured with one SCell carrier frequency and

-
44 reporting criteria in total if the UE is configured with two SCell carrier frequencies.
A UE supporting increased number of carriers to monitor beyond 3 carriers shall be able to support up to 20 reporting criteria for inter-frequency measurement category according to table 8.2.2-1.
Table 8.2.2-1: Requirements for reporting criteria per measurement category

	Measurement category
	Ecat
	Note

	Intra-frequency Note 1
	9
	E-UTRA intra-frequency cells

	Intra-frequency UE Rx-Tx time difference
	2
	Intra-frequency UE Rx-Tx time difference measurements reported to E-UTRAN via RRC and to positioning server via LPP. Applies for UE supporting both LPP and UE Rx-Tx time difference measurement.

	Intra-frequency RSTD Note 2
	1
	Intra-frequency RSTD measurement reporting for UE supporting OTDOA; 1 report capable of minimum 16 cell measurements for the intra-frequency

	Intra-frequency RSRP and RSRQ measurements for E-CID
	1
	Intra-frequency RSRP and RSRQ measurements for E-CID reported to E-SMLC via LPP [24]. One report capable of at least in total 9 intra-frequency RSRP and RSRQ measurements. Applicable to UE capable of reporting RSRP and RSRQ to E-SMLC via LPP.

	Inter-frequency
	7/20
	E-UTRA inter-frequency cells

	Inter-frequency RSTD Note 2
	1
	Inter-frequency RSTD measurement reporting for UE supporting OTDOA; 1 report capable of minimum 16 cell measurements for at least one inter-frequency. Only applicable as specified in Section 8.1.2.6.

	Inter-RAT (E-UTRAN FDD or TDD, UTRAN FDD, UTRAN TDD, GSM, cdma2000 1 x RTT and HRPD)
	5
	Only applicable for UE with this (inter-RAT) capability. This requirement (Ecat = 5) is per supported RAT.

	Note 1:
When the UE is configured with SCell carrier frequency, Ecat for Intra-frequency is applied per serving frequency.

Note 2:
When the UE is configured with SCell carrier frequency, the UE shall be capable of supporting at least 2 reporting criteria for all RSTD measurements configured to be performed on PCell carrier frequency, SCell carrier frequency and inter-frequency carrier. This requirement applies when there is a single on-going LPP OTDOA location session.
Note 3: 
Support of Ecat of 20 for Measurement category Inter-frequency is applied for a UE supporting increased number of carriers to monitor beyond 3.


