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1 Introduction

In Rel-8/9, we swap measurement objects at inter-freq intra-LTE handover/re-establishment, i.e. when the serving cell is changed from one object to another one. The goal of this Email Disc is to figure out whether and how to do measurement object swapping in Rel-10.

Additionally, we also discuss how to model the agreed A1/A2/A3-SCC in Rel-10 specification.
2 Discussion

Section 2.1 is related to the measurement object swapping issues. Section 2.2 is related to the A1/A2/A3-SCC modelling in Rel-10.
2.1 Measurement object swapping
In Rel-10, the inter-freq intra-LTE handover/re-establishment would happen in the case of  Pcell change. Moreover Pcell change without handover will be re-discussed in RAN2#71. So we discuss the measurement object swapping in terms of inter-freq intra LTE Pcell change, which includes handover, re-establishment and possible reconfiguration procedure. 
As the consensus in RAN2 #70 meeting, unified behaviour should as much as possible be attempted for all handover and re-establishment cases. Also aligning to Rel8/9 is important. 
2.1.1 Whether the swapping is needed?
First general question we’d like to discuss is whether the measurement object swapping is needed. 

In Rel-8/9, at inter-freq intra-LTE handover/re-establishment, if a measObjectId value corresponding to the target carrier frequency exists in the measObjectList within VarMeasConfig, the measurement objects corresponding to the source and target carrier frequency are swapped; else UE will remove all measId values that are linked to the measObjectId value corresponding to the source carrier frequency. We appreciate if you consider the two cases above i.e. different case depends on whether any measObjectId value corresponding to the target carrier frequency exists or not.

Question: whether the measurement object swapping is needed at inter-freq intra LTE Pcell change in Rel-10? 
	Company
	Views

	Huawei
	Swapping is also needed for delta configuration and for continuing the measurement on Pcell in Rel-10. Especially for non-CA user, it is more reasonable to do swapping as Rel-8/9.  The behaviour in Rel-10 should be as same as Rel-8/9:

If a measObjectId value corresponding to the target Pcell carrier frequency exists in the measObjectList within VarMeasConfig, then UE does the measurement object swapping, otherwise, UE removes all measId values that are linked to the measObjectId value corresponding to the source Pcell carrier frequency.



	Qualcomm
	Continuing Rel-8/9 swapping behaviour for PCC makes sense.

	Hitachi
	Yes. Keeping Rel-8/9 swapping is reasonable. 

	InterDigital
	Agree with keeping Rel-8/9 swapping.

	ZTE
	Yes, measurement object swapping as in Rel-8/9 is needed also for Carrier Aggregation 

	Ericsson & ST-Ericsson
	Rel-8/9 swapping behaviour is needed for Rel-10 as well. 

	Nokia/NSN
	It would be unfortunate to change REL8/9 behaviour in REL10, which would mean that UE would need to be aware/differ its behaviour whether UE is in a cell where CA is configured or not. Thus we think that UE behaviour should be similar for Pcell as it is for the REL8/9 serving cell in order to ease incorporation of CA operation into existing implementations. Also from network point of view, we don’t see a big reason to change the Rel-8/9 behaviour. If the swapping rule gets too complicated, it is difficult even to use.

	Samsung
	Yes, the swapping should be supported for this case i.e. to be consistent with REL-8/9.

	ITRI
	Yes. The swapping method should be kept in Rel-10.

	CATT
	Yes, swapping should be supported in Rel-10.

	Panasonic
	Rel-8/9 swapping is beneficial for PCC.


2.1.2 Is the swapping bidirectional or one directional?
In Rel-8/9, the measurement object swapping includes two steps/directions. First step is remapping the source to target, and the second step is remapping the target to source object.
In Rel-10, for first direction (source->target), there is no problem to remap the measurement configuration from source Pcell carrier frequency to target Pcell carrier frequency, but for the second direction (target->source), some report configuration might be invalid as discussed in several docs [1~4]. The main reason is the SCC related events (i.e. A1/A2/ A3-SCC) can not be applicable to a NCC object. So some companies proposed only one direction swapping is done in Rel-10.

Question: Is the swapping bidirectional or one directional? 
	Company
	Views

	Huawei
	The swapping should be bidirectional as Rel-8/9:

If one directional swapping is used, how to handle the measId corresponding to the target Pcell carrier frequency  and the newly remapped measId from source Pcell carrier frequency at the same time? One possible solution is cleaning the measId corresponding to the target Pcell carrier frequency before the remapping, but this is not in line with Rel-8/9 behaviour.
Moreover, we note In Rel-8/9 the removal other than one direction swapping is used if the bidirectional swapping can not be done, i.e. a measObjectId value corresponding to the target carrier frequency does not exist in the measObjectList. 

	Qualcomm
	Continuing Rel-8/9 swapping behaviour for PCell makes sense. We do not see anything additional is needed in Rel-10 since the network has full control as to which configured measurement should be continued or stopped. There is only small overhead to stop measurement because it is just listing measurement identity (5 bits) in MeasConfig.

	Hitachi
	Keeping Rel-8/9 “bidirectional” swapping is reasonable. In the case of NCC, we are fine with “bidirectional” swapping with removing only non-applicable configurations. 

	InterDigital
	We have no strong opinion, but for consistency with R8/9 behaviour we think it may be preferable to keep the same behaviour as R8/9, i.e. bidirectional.

	ZTE
	Same behaviour as in Rel-8/9, i.e. bidirectional swapping. Only non-applicable events should not be involved in swapping and removed (see next section).

	Nokia/NSN
	The swapping procedure is best kept as close as possible to what is in REL8/9. Thus continuing the swapping behaviour at least for the Pcell seems the easiest way forward. If after the swapping for the Pcell there happens to be some events which are not applicable for it i.e. A1-SCC, A2-SCC or A3-SCC, network can reconfigure the measurement configuration when it reconfigure the SCell. It is the network who decides which frequency will be used for SCell after the handover. Thus the network should configure the measurements accordingly.

	Ericsson & ST-Ericsson
	The Rel 8/9 swapping behaviour needs to be kept as it is for Rel 10 as well thus should be bidirectional. This should be applicable for all the events including the one linked to the SCC but the non-applicable one needs to be cleaned as specified in section 2.1.3 option 2.

	Samsung
	Yes, the swapping should be bi-directional even if this may result in an invalid configuration (see next section).

	ITRI
	We prefer to keep the same behaviour as in Rel-8/9. Therefore, we support the bi-directional swapping. 

	CATT
	Yes, bi-directional swapping should be kept for Pcell change as in Rel-8/9.

	Panasonic
	Swapping should be bidirectional as similar to Rel-8/9 method. We don’t see big issue to change Rel-8/9 behaviour as discussed in section2.1.3


2.1.3 How to handle the non-applicable configuration?
If the bidirectional measurement swapping is done, some non-applicable events (A1/A2/A3-SCC) would exist in certain case as described in [1] [2] [4]. Several options are available to handle these non-applicable events:
Option 1: eNB clean up these measId values by measurement reconfiguration
Option 2: UE remove these measId values which can not applicable. 

Option 3: ….
Companies are invited to answer the following question for your choice: 

Question: How to handle the non-applicable measurement configuration? 
	Company
	Views

	Huawei
	Option2 is better and applicable for all handover and re-establishment cases.  

For option1, nothing new is needed for specification, but eNB is responsible for the cleanup to guarantee there is no non-applicable measurement configuration in UE. This behaviour is unique for all cases (handover, re-establishment) w.r.t specification and UE behaviour.

For option2, an additional but unified bullet would be needed after the swapping specification, which specifies that the UE should remove all measId values which link the reportConfigId corresponding to a SCC related event to the measObjectId value corresponding to a NCC carrier frequency. But the eNB’s work for cleanup can be relaxed. 
Autonomous removal already exists in Rel8/9, so there is no problem to use it in Rel-10 as well. With this autonomous removal, eNB can still try to clean up them if the eNB wants, because the UE does not consider the message as erroneous if it asks UE to remove a measId which have been removed.

	Qualcomm
	Support option 1. We can keep Rel-8/9 behaviour for PCC and anything beyond that can be handled by the eNB. Option 2 would require specifying and testing all the potential combinations.

	Hitachi
	We prefer option 2 since it is the simplest and well aligned with Rel-8/9. UE would be able to handle this well, so we should first look at UE autonomous removal. 

	InterDigital
	We note that it is possible to have non-applicable events even if the PCC frequency does not change. This happens for instance whenever event A1/A2/A3-SCC is configured for an SCC which is no longer part of the target configuration.

Another case of non-applicable event occurs during re-establishment. Then the UE is not configured with any Scell and thus any previously configured A1/A2/A3-SCC event for an object corresponding to an SCC prior to the re-establishment is non-applicable. This situation cannot be fixed by the network until the first reconfiguration after re-establishment is received.

Thus we think it would be preferable that the UE removes any non-applicable event (Option 2) – i.e. any A1/A2/A3-SCC on a non-configured frequency. The impact on the specifications could be rather minor, for example a few lines towards the end of section 5.5.6.1, along the following:

 2> if the triggerType is set to ‘event’ and ‘eventId’ is set to ‘eventA1’, ‘eventA2’, or ‘[eventA3-SCC]’ and the linked measObjectId [does not correspond to a frequency of a serving cell of the UE in target configuration]:

    3> remove this measId from the measIdList within VarMeasConfig;

	ZTE
	We support Option 2: the UE removes the measId values for non-applicable events, i.e. ‘SCC events’ (A1/A2/A3-SCC) for which a Scell is no longer configured on the corresponding measurement object

	Nokia/NSN
	Nothing new to our understanding is needed in the specifications i.e. we support option 1 (see the comments in ch. 2.1.2). Already in REL8/9 we have non-applicable configurations for UEs i.e. in case inter-frequency events/objects are configured but no measurement gap is done UE is not required to perform measurements/evaluation for such a events.

	Ericsson & ST-Ericsson
	We prefer Option 2.

This autonomous removal needs to be generic and does not have to be described in association with the mobility/re-establishment procedures and swapping.

For example, When SCC become non configured CC through reconfiguration, this autonomous deletion should be able to handle the non applicable linkage between measurement object to events (linkage corresponding to A1/A2/A3-SCC to SCC’s measurement object)

The proposet text could be something similar to the following.

 >  If the MeasObject of a MeasId linked to a configuration with events  A1/A2/A3-Scell no longer includes any Scell, then the corresponding MeasId shall be removed.

	Samsung
	We do not see a real problem with option 1. In case of handover, E-UTRAN can avoid the invalid measurement configuration e.g. by releasing a few measurements. In case of re-establishment, E-UTRAN can only correct the measurement configuration in the first/ subsequent reconfiguration. Until this reconfiguration the UE may have an invalid measurement configuration. The UE typically does not perform the concerned measurements because upon re-establishment SCells are not configured. The invalid measurements hence concern inter-frequency measurements, which are typically not performed until gaps are configured.

We have a slight preference for option 2, assuming that it can be handled by a simple rule. This is mainly to avoid that the UE temporarily has to deal with an invalid configuration, which in our understanding does not occur so far (i.e. we do not regard having a measurement configuration but no gap to be an invalid configuration).

	ITRI
	We slightly prefer option 2. Since swapping method is mainly to reduce the signalling overhead (saving RRC reconfiguration message), option 2 is a more reasonable solution. However, the details of removing inapplicable measID should be FFS.

	CATT
	We support option2. It is simple and no additional eNB signaling is introduced.

	Panasonic
	We support Option1 since we assume that eNB removes non-applicable event (i.e. A1/A2/A3-SCC) by sending RRCConnectionReconfiguration when Scell removes without PCC change. 

If non-applicable event is removed by UE automatically when Scell removes without PCC change, it increase test complexity. Therefore, we would like to avoid such method.


2.2 SCC events modelling
If we assume the primary serving cell (Pcell) is the measurement serving cell when the release-8 measurement configuration model is used, the entire rel8/9 event model can be applied when the Pcell is understood as serving cell, but how about the A1/A2-SCC and A3-SCC. For these events, serving cell is the Scell on SCC.
2.2.1 A1/A2-SCC modelling

Currently, we have two options as following:
· Option 1: Define new event, e.g. C1/C2 [7] 
· Option 2: No new event is needed, and the current events A1 and A2 can be configured to the object corresponding to Scell [8] 
· ….
Any other options are welcome here.

Question: How to model the event A1/A2-SCC? And please provide your reasons

	Company
	Views

	Huawei
	Option 2 is better for simplicity of the specification and the configuration. 

The A1/A2-PCC and A1/A2 SCC can be distinguished by the linked measurement object. And if the A1/A2 SCC and A1/A2 PCC can share the same report configuration/threshold, only one reportConfigId needs to be configured.

	Qualcomm
	We agree that Ax-SCC events are new event types that would require additional definition in Rel-10. We do not have a strong opinion as to how this new definition is specified, but slightly prefer option 1 for better addressability.

	Hitachi
	This is a definition issue and we don’t have strong preference on how these new events are defined. However, if C3 is agreed, C1/C2 should be also defined as in option 1. 

	InterDigital
	We prefer Option 2, as we do not see the need to label these events differently depending on whether they apply to a PCC or SCC.

	ZTE
	Preference for Option 2, since there seems to be no problem to enhance current A1 and A2 events so that they can be configured for Scells as well

	Nokia/NSN
	To us clearly separating events having SCell as a serving cell would ensure easy readability (not so error prone specification and implementation) of the specification. Already in this document very often people seem to separate A1/A2 SCC from normal A1/A2, thus it seems more natural to have separate events clearly. Unfortunately this may mean a “duplication” of procedural texts for such a events, which would require careful considerations if in future the events A1/2 are updated. But we think the readability (and also in order to ease meeting discussion) would be more important than to avoid this duplication. Also one possibility can be that CA events just refer the exact same text instead of duplicating it. And only different part is specified.

Additionally we see benefit in “separating” the CA related configurations from normal configurations in order to ease the implementation to identify easily which parts are new when considering SCCs and their configurations. 

	Ericsson & ST-Ericsson
	Both are valid options but we slightly prefer Option 2 since there is no ASN.1 change is needed for this option.

	Samsung
	Our preference is to re-use A1/ A2 (i.e. option 2) as this involves the least changes to the specification.

	ITRI
	Both options are acceptable for us. But for easy readability of specification, we slightly prefer option 1.

	CATT
	We prefer option2, since it is already supported by current R8/9 specs and no need to change it.

	Panasonic
	We don’t have strong preference. But, as we pointed out in last RAN2 meeting, it’s better to confirm that this A1/A2 modeling does not lead any issue for handover between eNBs which support different release (i.e. HO from Rel-10 eNB to Rel-8/9 eNB). In our understanding, full-config indicator is not applied to measConfig so that Rel-8/9 eNB may receive several A1/A2 events which mapped with different frequencies in Option2 as valid configuration. Therefore, it’s better to clarify this is no issue for Rel-8/9 eNB perspective. In Option1, how Rel-8/9 eNB will receive this is up to message structure of measurement configuration. Therefore, this should be bit carefully considered. For UE, we assume that applying full-config indicator to measConfig may be used to release event C1/C2.


2.2.2 A3-SCC modelling

For intra-frequency measurement event on SCC, how to model it? Currently, we have two options as following: 

· Option1: Define new event, e.g. C3 for A3-SCC [7] or A6 [6]
· Option2: A indication is used to indicate that an event a3 on a secondary frequency either compare to the Pcell or the Scell on that carrier frequency [8][9]
· …..
Any other options are welcome here.

Question: How to model the event A3-SCC? And please provide your reasons.

	Company
	Views

	Huawei
	Both options are acceptable by Huawei. 

	Qualcomm
	We agree that Ax-SCC events are new event types that would require additional definition in Rel-10. We do not have a strong opinion as to how this new definition is specified, slightly prefer option 1 for better addressability.

	Hitachi
	Our understanding is that A3-PCC basically corresponds to A3 in Rel-8/9 and A3-SCC is a new event. Therefore we prefer option 1 from specification readability perspective.

	InterDigital
	We have a slight preference for Option 1 to avoid the need of extra indication.

	ZTE
	Option 1: new event named A3-SCC. The definition of a new event is considered as a simpler approach. For A3-SCC the reference cell is the Scell corresponding to the measurement object (which is one of the configured SCCs)

	Nokia/NSN
	See comment in 2.2.1 for events A1-SCC and A2-SCC. They are very applicable for event A3-SCC as well or even more as the event A3 would require (at least to our understanding) changes to existing measurement configurations of event A3 in order to indicate to which object the comparison is made. This could easily lead to error scenarios that would need to be specified e.g. when there are 3 measurement objects (one for PCC, one for SCC and one for other neighbour frequency) – what would this new “indication” mean in case it indicates comparison is made to SCC, but event A3 does not even point to such measurement object. Of course this could be considered as NW error behaviour but nevertheless UE implementations would need to cope with this kind of parameter setting.

	Ericsson & ST-Ericsson
	Both are valid options but we slightly prefer a new A3-SCC event (Option 1) for cleanliness and reference purpose than using the extension marker/flag on Rel 8/9 A3 event.

	Samsung
	Our preference is to re-use A3 (i.e. option 2) as this involves the least changes to the specification. If there is a general desire to have a separate term for easy reference, this may be introduced without duplicating the event e.g. A3s

	ITRI
	We prefer Option 1. A new event is more applicable since we have some confused names, i.e., A3, A3-intra, and A3-SCC, for the same event when we discuss A3-SCC in the meeting. Based on our understanding, A3-PCC re-using A3 event in Rel-8/9 and A3-SCC using a new event are more applicable.

	CATT
	Both options are acceptable for us.

	Panasonic
	We prefer Option 1 for better addressability. 

As similar to A1/A2 modeling, handover from Rel-10 eNB to Rel-8/9 eNB should be considered for message structure.


3 Summary and Conclusion

13 companies joint this email discussion. Following is a summary for measurement objects swapping and SCC events modeling separately:
Measurement objects swapping

· All companies express the swapping as similar to Rel-8/9 should be supported in Rel-10 in case of inter-frequency Pcell change, which includes handover, re-establishment and possible reconfiguration procedure.

· All companies support the swapping should be bi-directional

· Most companies support UE removes the measId values which can not be applicable. some companies support the non-applicable measId values should be cleaned up by eNB 

SCC events modeling:
· As for A1/A2-SCC, 7 companies prefer to re-use A1/A2 event for simplicity, 2 of them think both are valid options. 5 companies prefer to define new event for addressability and readability, 3 of them also express they have no strong preference.

· A majority of the companies think defining a new event e.g. A3-SCC is better for addressability and readability, so they prefer to specify the A3-SCC as a new events.  
Based on this summary we would like to ask RAN2 to agree the following proposals:

Proposal 1: The be-directional swapping as similar to Rel-8/9 should be supported in Rel-10 in case of inter-frequency Pcell change.
Proposal 2: After doing swapping, UE should autonomously remove all measID values for the non-applicable event (i.e. any measID linking A1/A2/A3-SCC to a non-configured frequency which can not be applicable)

Proposal 3: The current events A1 and A2 can be reused and configured to the object corresponding to Scell. 
Proposal 4: A new event should be defined for A3-SCC, which can be configured on an object corresponding to Scell and this Scell would be compared to as a serving cell. 

We also think the following issue can be discussed or clarified either online or offline.

· Whether the autonomous removal of non-applicable measID also can be applied in case of CC removal without Pcell change
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