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1
Introduction
The RAN2 ad hoc on LTE RRC made a number of agreements on the structure of measurement configuration information. Furthermore RAN2#60bis agreed that a reporting configuration can include a single event description and a measurement object is a single carrier frequency in all but the inter-GERAN case where it is a set of carrier frequencies. These agreements are captured in the latest draft CR to 36.331. This paper discusses a number of remaining items making proposals for the way forward.
2
Measurement object handling at inter-frequency handover

The main outstanding item is whether reporting configurations, measurement objects and measurement ids are per measurement type or come from a common 'pool' for all types, and the corresponding impact on measurement handling at inter-frequency handover. 
The previous agreed handling of intra-frequency and inter-frequency measurements at inter-frequency handover is as follows:
-
Intra-frequency measurements are continued with the measurement object set to the new serving frequency and with no cell specific offsets or black listed cells. The rest of the intra-frequency measurement configuration remains unchanged.

-
Inter-frequency measurements are stopped. The measurement objects related to the frequencies other than the source and target frequency are kept unchanged. The measurement objects for the source and target frequencies are cleared. The rest of the inter-frequency measurement configuration remains unchanged.
The key aspect of this current approach is that the most critical intra-frequency measurements can continue immediately after the handover without any explicit signalling from the eNB.  Inter-frequency measurements, which are highly likely to be released or reconfigured after an inter-frequency handover are stopped until explicit signalling from the eNB is received. 
For inter-RAT measurements it is clear that the reporting configuration and measurement object definitions are going to be somewhat different for each RAT type. Therefore, the remainder of this paper focuses on intra-frequency and inter-frequency measurements - for these measurements the reporting configuration definitions will be different as there are  different events defined for intra and inter-frequency but the measurement object definition will be essentially the same. Therefore this opens to possibility to have a single pool of E-UTRA measurement objects that can be linked, by a measurement identity, to either intra or inter-frequency reporting configurations. The following sections consider the behaviour at inter-frequency handover firstly for the case of a common object pool for intra and inter-frequency, and secondly for the case that the objects for intra and inter-frequency separate.
2.1 Common object 'pool' for intra-freq and inter-freq
Figure 1 shows an example measurement configuration before an inter-frequency handover and after an inter-frequency handover plus a subsequent measurement reconfiguration. Initially the UE is operating on frequency F2 and there are two inter-frequencies F1 and F3 which are considered by the network RRM to be 'higher' and 'lower' priority respectively (the event configuration need to trigger handover to 'higher' and 'lower' priority frequencies are different). At inter-frequency handover the UE is moved to frequency F1.
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Figure 1: Measurement configuration before/after inter-freq handover - common objects
According to the current agreements, at inter-frequency handover the UE should perform the following actions:

1
Continue intra-frequency measurements should continue on frequency F1 but with any cell specific offset list or black list cleared. Continuing the measurements on F1 could be achieved in 3 ways:

a
The handover triggers an implicit remapping of measurement Id#1 to link RC#1 and Obj#1 (i.e. the object corresponding to the target frequency) - this is the approach most closely aligned with the current agreement.
b
The handover includes an explicit remapping of measurement Id#1 to link RC#1 and Obj#1 - it is undesirable to require the handover command to have to include this information.
c

The intra-frequency measurement stop and do not restart until the eNB sends an explicit remapping of measurement Id#1 to link RC#1 and Obj#1 - the small delay to starting intra-frequency measurements may not be desirable but could be accepted.
2
Measurement Ids #2 and #3 are stopped as they are inter-frequency measurements. Measurement object Obj#2 is cleared as it is the source frequency. The measurements restart only after the eNB sends an explicit reconfiguration of measurement Obj#2 and remapping of measurement Id#2 and Id#3. This is fully aligned with the current agreements.
Other comments/consideration with this approach:

1
With this approach it would be possible to not clear the measurement objects relating to the source and target frequency at the inter-frequency handover. 
2
This approach introduces the possibility of erroneous configurations such as an intra-frequency reporting configuration (e.g. one for event 3a) being mapped to an inter-frequency measurement object. However, this can only be caused by erroneous eNB behaviour and so should not influence the decision.

2.2 Separate objects for intra-freq and inter-freq

Figure 2 show a similar example to that in the previous section but where the measurement objects are separated into intra and inter-frequency objects. As in the previous case the UE is initially operating on frequency F2 and there are two inter-frequencies F1 and F3 which are considered by the network RRM to be 'higher' and 'lower' priority respectively (the event configuration need to trigger handover to 'higher' and 'lower' priority frequencies are different). At inter-frequency handover the UE is moved to frequency F1. 
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Figure 2: Measurement configuration before/after inter-freq handover - separate objects
According to the current agreements, at inter-frequency handover the UE should perform the following actions:

1
Continue intra-frequency measurements should continue on frequency F1 but with any cell specific offset list or black list cleared. No remapping (explicit or implicit) would be needed to achieve this. Instead, the intra-frequency reporting configurations would always be mapped onto a single object corresponding to the current serving frequency.  
2
Measurement Ids #2 and #3 are stopped as they are inter-frequency measurements. Measurement object Obj#2 is cleared as it is the source frequency. The measurements restart only after the eNB sends an explicit reconfiguration of measurement Obj#2 and remapping of measurement Id#2 and Id#3. This is fully aligned with the current agreements.
3
Object for events a1 and b1
The intra-frequency events a1 and b1 are used to detect that the serving cell quality has crossed a threshold. Therefore, as these events can only operate on the serving cell, it does not really have any meaning to map the reporting configurations for these events to a measurement object. Therefore it is proposed that the reporting configurations for these events can be mapped to a 'null' measurement object (for example, this 'null' object could be Obj#0 which could then never be used for any explicitly configured measurement object).

 4
Conclusions 
Based on the discussion above, we conclude that there is actually little significant difference between the 2 approaches. In both cases we will need to define some implicit rule at inter-frequency handover to remap the intra-frequency reporting configurations onto the new serving frequency. For the case described in 2.1 this implicit rule links intra-frequency reporting configurations to the measurement object corresponding to the new serving frequency. For the case defined in 2.2, the implicit rules changes the frequency of the intra frequency measurement object.

It is also noted that with the approach in 2.1 it would be possible to not clear the measurement objects relating to the source and target frequency at the inter-frequency handover. Based on this small benefit we have a mild preference for a common pool of measurement objects for all E-UTRA frequencies.
The following proposals are made:

1
Separate measurement objects are defined for E-UTRA(intra-freq and inter-freq) and each inter-RAT type
2
Separate reporting configurations are defined for intra-freq, inter-freq, and each inter-RAT type

3
Intra-frequency and inter-frequency reporting configurations can be mapped (via a measurement identity) to any E-UTRA measurement object

4
At inter-frequency handover intra-frequency reporting configurations are implicitly remapped to the measurement object corresponding to the new serving frequency

5
At inter-frequency handover E-UTRA measurement objects are not cleared (change in current agreement)
6
At inter-frequency handover inter-frequency measurements are stopped until explicit reconfiguration to update measurement objects and remap reporting configurations to measurement objects (fully aligned with current agreements)

7
Reporting configuration for events a1 and b1 are mapped (via a measurement identity) to a 'null' object (i.e. an object that is not associated to any particular frequency ), thereby avoiding any need to remap them at inter-frequency handover.
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