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1 Introduction

During the RAN277bis meeting the introduction of a common UE status indication procedure was briefly discussed. This paper investigates the commonality between the existing REL-11 status indication features (MBMS interest indication, IDC indication) in order to get some idea about the benefits of introducing a common procedure.

The analysis shows that the main benefit of introducing a common UE status indication procedure is that it avoids having to specify the handling upon handover for each individual procedure. This mainly concerns the transfer from source to target as well as the criteria for when the UE should trigger a status indication in the target cell. Another potential common element might be a prohibit mechanism aiming to avoid frequent reports from the UE.

A CR was drafted for a common procedure, illustrating that use of a common procedure does not make it more difficult to specify for each part aspects that are different (e.g. related to configuration, when the UE initiates the procedure, whether this is largely up to UE implementation or not).

RAN2 is requested to conclude whether the potential improvements suggested in this section should be introduced in REL-11 before agreeing the procedures for the individual status reports.
2 Discussion

2.1 Commonality assesment
In this section we start with providing an overview of the current status for UE status reporting indications defined in REL-11, that are candidates for using a common status reporting procedure.

2.1.1 REL-11 UE indications, summary of current status 
MBMS interest indication (MBMS SC).

Config: The UE will be informed whether or not to provide interest indication. There may be no need for a separate configuration i.e. we may specify that the UE provides indications whenever MBMS assistance is provided (FFS, relates to MBMS assistance provision by CSG cells)
Trigger: If configured, the UE provides the interest indication initially and whenever there is a change. So far no need has been identified for the network to request the UE to provide a status update. The UE may provide the indication before security configuration and proactively (i.e. even when the current configuration allows MBMS reception. This is to prevent E-UTRAN from reconfiguring the UE in a manner inhibiting MBMS reception e.g. SCell addition)
Contents: When indicating MBMS interest, the UE shall respect its UE capabilities i.e. it shall indicate {f1, f2, f4} only if it can receive these frequencies simultaneously

Handover: The source provides the MBMS interest to the target during handover preparation

Interference indication (IDC)

Config: It is FSS whether E-UTRAN configures the UE to provide IDC indications via dedicated signaling. It is FFS whether the network indicates for which frequencies the UE may provide an IDC indication
Trigger: The UE provides the IDC provides the interest indication initially and whenever there is a change. The details of the conditions for triggering an IDC indication will be left to UE implementation. So far no need has been identified for the network to request the UE to provide a status update.
Prohibit: It should be possible to prevent the UE from sending IDC indications too frequently (prohibit timer)
Contents: The IDC indication covers both serving and non-serving frequencies, and includes all UE assistance information for FDM and TDM solutions
Handover: The source provides the IDC information to the target during handover preparation

Other potential features

E.g. Connection establishment failure information availability, DRX configuration preference (EDDA)

2.1.2 REL-11 UE indications, commonalities & differences
Configuration

Each feature requires seperate configuration parts i.e. independent on/ off control. Some features may also require additional configuration parameters. There might be some common configuration parameters e.g. timer to detect late change upon handover, prohibit timer. Dedicated signalling is typically used for configuration, although MBMS interest may be based on broadcast information (RAN MBMS assistance).

(
The configuration is expected to be largely feature specific

Transfer procedure

Each feature has an initial report, as well UE autonomous reporting (following a change). Upon connection establishment and handover to a new eNB, the UE may provide a report covering both features. It seems unlikely that reports due to a change will cover multiple features. For the moment there does not seem to be a need for a network initiated status request (could always be added in future).

Our understanding is that for both features the status indication need not be added to existing messages i.e. no need to transfer within the (re-) establishment and the handover complete messages. It may be possible to apply the UE information procedure (i.e. introduce an unsolicited UEInformationResponse message).
(
It seems possible to use a common transfer procedure, but the benefits may be somewhat limited (somewhat less specification)
Handling upon handover
For each feature the source provides the latest status to the target during handover preparation. This means the UE need not provide a status indication following every handover unless there is a status change during handover (late change).

The information transfer during handover, the detection of late changes, as well as the triggers for reporting following handover completion are common for all features. For further details on the procedure, see the next section.

(
The handling upon handover is common and for this part it seems beneficial to introduce a common procedure

Prohibiting frequent status updates

For each feature it seems desirable to introduce a means to avoid that every status change triggers a report i.e. a means to avoid excessive signalling. The simplest approach is to define a prohibit timer. One can debate whether it is possible to use a common prohibit timer for different features, or if separate timers are used, if it would be sufficient to configure the same value for all.

(
It seems possible to use a common prohibit mechanism, but the benefits may be limited

2.2 Handover procedural aspects
Handover procedure details

For each feature the source provides the latest status to the target during handover preparation. However, not all eNBs in the network may support a particular feature. If the UE traverses through several not-supporring eNBs, the likelihood that that the information last reported by the UE is still relevant decreases. Hence we think that the UE should always provide a status indication if the feature is configured in the target but was not configured in the source cell.
There could be a change in the status after the source provides the information to the target (late change). In such a case the information received from the source is incorrect, meaning the UE would have to initiate an update upon handover completion. The UE does not know when the source initiates handover preparation (i.e. not always triggered by a measurement report), so it seems the UE can only detect the occurance of a late change by means of a timer relative to reception of the handover command.

The discussion in this section is reflected in the following proposal:

Proposal 1
The UE provides a status indication in accordance with the following:

a. 
if the feature is configured in the target but was not configured in the source cell, the UE should provide a status indication in the target cell (i.e. assume the network does not have valid information stored)
b. 
if the feature is configured in both the source and target cells, the UE need not provide a status indication in the target cell (target receives recent information from source) unless there was a late change (see below)

c. 
Specify that if the status information changed during a short period of time before the handover command is received (late change), the UE should re-transmit the information following handover.
2.3 Summary and specification aspects

The analysis shows that the main benefit of introducing a common UE status indication procedure is that it avoids having to specify the handling upon handover for each individual procedure. This mainly concerns the transfer from source to target as well as the criteria for when the UE should trigger a status indication in the target cell. Another potential common element might be a prohibit mechanism aiming to avoid frequent reports from the UE.

A CR was drafted of a common procedure covering MBMS interest, IDC indication and connection establishment failure info availability. The draft CR illustrates that use of a common procedure does not make it more difficult to specify aspects that are different (e.g. related to configuration, when the UE initiates the procedure, whether this is largely up to UE implementation or not). It is assumed that use of a common procedure stimulates synegies, not only for REL-11 but also for future releases.
3 Conclusion & recommendation
This contribution summarises the current practice regarding the reporting of status information by the UE and suggests RAN2 to conclude on the need for introducing a common status indication procedure.

Proposal 1
RAN2 is requested to consider the analysis and the draft CR provided when concluding whether or not to introduce a common status reporting procedure in REL-11.

Furthermore, RAN2 is requested to conclude the following additional proposals:

Proposal 2
The UE provides a status indication in accordance with the following:

a. 
if the feature is configured in the target but was not configured in the source cell, the UE should provide a status indication in the target cell (i.e. assume the network does not have valid information stored)

b. if the feature is configured in both the source and target cells, the UE need not provide a status indication in the target cell (target receives recent information from source) unless there was a late change (see below)

c. Specify that if the status information changed during a short period of time before the handover command is received (late change), the UE should re-transmit the information following handover.
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A Overview of commonalities
	Aspect/ Feature
	MBMS interest indication
	IDC indication
	Comment

	Configuration on/ off
	FFS (possibly none, as based on broadcasting MBMS assistance)
	+, details FFS (dedicated signalling, frequencies)
	

	Additional configuration parts
	
	UE assistance (FDM, TDM)

Prohibit timer (FFS)
	

	Network request for UE status
	-
	-
	

	UE autonomous status indication/ triggering
	+ (constraints specified, details up to UE implementation)
	+ (details up to UE implementation)
	

	Prohibit mechansim
	FFS (not discussed so far)
	Timer (details FFS)
	

	Transfer to target upon handover
	+
	+
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