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1
Introduction

At RAN2#85bis meeting, a way forward for Event 2x ([1]) was presented and discussed, and RAN2 agreed to use the contribution as an input to an email discussion ([2]).

This document aims at summarizing the remaining open issues and collecting companies’ views on the issues.

2
Remaing open issues of New inter-frequency event (Event 2x)

2.1
The naming of the new inter-frequency measurement event

2.1.1
Description of the issues

Currenlty there are already Event 2a, 2b, 2c, 2d, 2e and 2f, so the new event is suggested to be defined as Event 2g, e.g. change of best cell on the secondary downlink frequency.

Proposal 1: Event 2g is introduced and defined as change of best cell on the secondary downlink frequency.

2.1.2
Companies’ views

The companies’ views on the issues described in section 2.1.1 are summarized in the table below.

Table 1 views on The naming of the new inter-frequency measurement event

	Company name
	View on the open issue (e.g., whether proposal 1 in 2.1.1 is needed)
	Other comments

	Huawei, HiSilicon
	We agree.
	

	Broadcom 
	Agree
	

	NSN
	Agree
	

	Ericsson
	Agree
	Need to clarify that event 2g is defined as change of best cell on a none-used frequency, and if it could be applicable for both the single carrier and multi carrier configurations.
[Huawei, HiSilicon] For single carrier case, so far we do not see a strong use case for Event 2g so it should not be allowed to configure.

	Qualcomm
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	


2.2
Applying Event 2x

2.2.1
Description of the issues

Event 2x can be applied only to the secondary frequency, which has the configured HS-DSCH cell. Otherwise, a UE will not have any baseline, with which other cells on the same frequency can be compared and reported.

Proposal 2: Event 2x is applicable only to the secondary downlink frequency with configured HS-DSCH operation.

2.2.2
Companies’ views

The companies’ views on the issues described in section 2.2.1 are summarized in the table below.

Table 2 views on applying Event 2x

	Company name
	View on the open issue (e.g., whether proposal 2 in 2.2.1 is needed)
	Other comments

	Huawei, HiSilicon
	We agree.
	

	Broadcom
	Agree
	

	NSN
	Agree
	

	Ericsson
	Agree
	

	Qualcomm
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	


2.3
How Event 2x will work (measurement configuration)

2.3.1
Description of the issues

Since Event 2x is defined an inter-frequency measurement event, the inter-frequency measurement control IEs can be considered (defined in [3]), such as:

· 10.3.7.13
Inter-frequency cell info list

· 10.3.7.14
Inter-frequency event identity

· 10.3.7.16
Inter-frequency measurement

· 10.3.7.18
Inter-frequency measurement quantity

· 10.3.7.19
Inter-frequency measurement reporting criteria

Obervation 1: The existing inter-frequency measurement configuration could be considered for Event 2x.

2.3.2
Companies’ views

The companies’ views on the issues described in section 2.3.1 are summarized in the table below.

Table 3 views on how Event 2x will work (measurement configuration)

	Company name
	View on the open issue (e.g., whether observation 1 in 2.3.1 is needed)
	Other comments

	Huawei, HiSilicon
	We agree.
	

	Broadcom
	agree
	

	NSN
	Agree
	

	Ericsson
	Agree
	

	Qualcomm
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	


2.4
How Event 2x will work (definition and the issue of initialisation of the AS)

2.4.1
Description of the issues

Currently as defined in section 14.11 in [3], the UE shall support a single virtual active set per non-used frequency for non-CSG measurements if detected set cells are not considered for that frequency

The UE shall support two virtual active sets per non-used frequency for non-CSG measurements if detected set cells are considered for that frequency – both virtual active sets are maintained using the same rules. The first virtual active set is maintained considering only cells stored in CELL_INFO_LIST, and the second virtual active set is maintained additionally considering any detected cells (cells stored in CELL_INFO_LIST and cells not stored in CELL_INFO_LIST) and excluding cells indicated in IE "Cells to be excluded in detected set cells.

It is also noted that the UE maintains two virtual active sets and two variables if a measurement is configured with IE "Triggering Condition non-used frequency detected cells" for Inter-frequency reporting events. The UE shall create a variable per virtual active set for an inter-frequency measurement event.

For Event 2x, the above virtual active sets could be considered, i.e. consider or not consider detected set cells on an inter-frequency where Event 2x is configured. In addition, there is also a "CSG virtual active set", but we do not see a strong use case for Event 2x for CSG cells, so we do not prefer to consider "CSG virtual active set" for Event 2x.

Proposal 3: Virtual active sets (but not "CSG virtual active set") can be considered for creating variables (initialisation) of Event 2x.

For Event 2x, here is an example of Event 2x definition.

(1) When an inter-frequency measurement configuration event 2x is set up, the UE create a variable (e.g. TRIGGERED_2X_EVENT), which shall initially contain the best cell in the virtual active set on the indicated frequency when the measurement is initiated;

(2) When event 2x is configured in the UE, the UE could use the IE "useCIO", "Measurement quantity", "Time to trigger" for Event 2x evaluation. An example of equation is shown as below
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MNotBest is the measurement result of a cell not stored in "best cell" in the variable BEST_CELL_2X_EVENT.

CIONotBest is the cell individual offset of a cell not stored in "best cell" in the variable BEST_CELL_2X_EVENT.

MBest is the measurement result of the cell stored in "best cell" in variable BEST_CELL_2X_EVENT.

CIOBest is the cell individual offset of a cell stored in "best cell" in the variable BEST_CELL_2X_EVENT.

H2x is the hysteresis parameter for the event 2x.

(3) If all required reporting quantities are available for that cell, and if the equation has been fulfilled for a time period, the UE sends a measurement report 2x.

Obervation 2: The proposed Event 2x definition can be considered.

So far, there are CPICH Ec/N0, CPICH RSCP and Pathloss for intra-frequency measurement quantity, however there are only CPICH Ec/N0 and CPICH RSCP for inter-frequency measurement quantity. So it is an open issue that whether we need Pathloss for Event 2x. In our opinion, Pathloss can be seen as an alternative of RSCP from cell measurement point of view, so we do not prefer to consider this measurement quantity for Event 2x.

Proposal 4: It is proposed to consider CPICH Ec/N0 and RSCP as measurement quantity for Event 2x.

So far there is triggering condition 2 for some intra-frequency measurement events, e.g. Triggering condition 2 for Event 1a, 1e or 1d, and the IE indicates which cells can trigger the event, e.g. active set cells or monitored set cells. Regarding Event 2x, since there are also virtual active set cells, monitored set cells and detected set cells on non-used frequency, it is proposed to indicate which cells can trigger the Event 2x. Here is an example of triggering condition for Event 2x.

	Triggering condition 2 (currently it is mandatory for Event 1a or 1e, and it is optional for Event 1d)
	Enumerated(
	Triggering condition (for Event 2x)
	Enumerated(

	
	Active set cells
	
	Virtual Active set cells

	
	Monitored set cells
	
	Monitored set cells on non-used frequency

	
	Active set cells and monitored set cells
	
	Virtual Active set cells and monitored set cells on non-used frequency

	
	Detected set cells
	
	Detected set cells on non-used frequency

	
	Detected set cells and monitored set cells
	
	Detected set cells on non-used frequency and monitored set cells on non-used frequency

	
	)
	
	)


Proposal 5: It is proposed to introduce a new triggering condition for Event 2x.

2.4.2
Companies’ views

The companies’ views on the issues described in section 2.4.1 are summarized in the table below.

Table 4 views on how Event 2x will work (definition and the issue of initialisation of the AS)

	Company name
	View on the open issue (e.g., whether observation 2, proposal 3, 4 and 5 in 2.4.1 are needed)
	Other comments

	Huawei, HiSilicon
	We agree.
	

	Broadcom
	Proposal 3: Not OK

Proposal 4: agree

Proposal 5: not OK
	Proposal 3 & 5:

The two proposals should be discussed together .

Proposal 3

1) We are not sure of the need to consider detected set as the size limitation of the NCL should no longer be an issue with the extension of NCL.

Proposal 5

2) Considering that the VAS is solely maintained by the UE, I am not sure what is the difference between reporting cells only in the active set or cells in the monitored set. 
Also if we agree on proposal 3, then we should allow the reporting of detected cell if configured, so we don’t see the need for having an additional configuration

Globally we think we should keep it simple and always report the best cell independently of whether in the active set or the monitored set (or detected set if allowed)

	NSN
	
	No strong opinion at the moment, but our general view is similar to Broadcom. To keep things as simple as possible, we could consider reporting the best cell regardless of whether it is in the active set or monitored set.

	Ericsson
	P3: Not OK

P4: agree

P5: Not OK
	P3: We think the legacy should be followed. Also why the CSG is excluded?
[Huawei, HiSilicon] Currently, for a CSG neighbour cell, the UE could determine (based on UE implementation) that it is near a CSG cell or not, and then measurement and handover procedures are performed. In this case, Event 2g may not be attractive.
In addition, so far it is not discussed on a cell change from a cellular cell to a CSG cell.

In general, we do not see a strong need to consider Event 2g on CSG cell, but anyway we could discuss it further (at RAN2#86 meeting).
P5: agree with Broadcom, that the virtual active set is solely maintained at UE side. Don’t see the necessity to introduce the similar triggering condition as the intra-frequency measurement events. We think the legacy should be followed. 

	Qualcomm
	Agree 3 and 4
	I think proposal 3 is proposing not use detected set cells, right?  Also, measurement on inter-frequency detected set is not mandatory for UEs. So detected set cells should not be considered.

For proposal 5, it may not be necessary to define a new one. Network does not know VASET.

	
	
	

	
	
	

	
	
	

	
	
	


2.5
How Event 2x will work (measurement reporting)

2.5.1
Description of the issues

Since Event 2x is defined an inter-frequency measurement event, the inter-frequency measurement reporting IEs can be considered (defined in [3]), such as:

· 10.3.7.15
Inter-frequency measured results list (including Frequency info, Inter-frequency cell measurement results)

· 10.3.7.17
Inter-frequency measurement event results (including event id, Cell measurement event results)

Obervation 3: The existing inter-frequency measurement reporting could be considered for Event 2x.

2.5.2
Companies’ views

The companies’ views on the issues described in section 2.5.1 are summarized in the table below.

Table 5 views on how Event 2x will work (measurement reporting)

	Company name
	View on the open issue (e.g., whether observation 3 in 2.5.1 is needed)
	Other comments

	Huawei, HiSilicon
	We agree.
	

	Broadcom
	agree
	

	NSN
	We agree
	

	Ericsson
	Observation 3: agree
	

	Qualcomm
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	


2.6
Whether new event 2X (change of best cell) can be configured on all secondary downlink frequency or at most one

2.6.1
Description of the issues

The following figure shows the differences between the two options. In case that the small cells are deployed on three frequencies (f2, f3 and f4), for the option "at most one", the network could select one downlink frequency for Event 2x configuration; for the option "all secondary downlink frequency", the network could select at most three downlink frequencies for Event 2x configurations.

For both options, the intention is the same, i.e. the UE could find an appropriate neighbour small cell and report it to the network, and then the network could make a decision on serving cell change. The differences between two options are on small cell deployments, network complexity and UE complexity. An example is provided in figure 1.

It is also noted that, in case that the small cells are only deployed on one frequency, the network will definitely select at most one frequency for Event 2x.
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Figure 1: an example of mobility procedure for Event 2x

Proposal 6a: Event 2x can be configured on more than one secondary frequency.

Currently the IE "Inter-frequency measurement reporting criteria" are considered for all configured inter-frequencies, and if proposal 3a is agreed, there is a need to add a frequency info list in this IE in order to indicate one or multiple frequencies that require Event 2x configuration.

Proposal 6b: It is proposed to introduce a frequency info list in the inter-frequency measurement control message in order to indicate frequencies that Event 2x are configured.

Taking Proposal 2 into account, it becomes evident that for instance DC-HSDPA capable UE cannot be configured with more than one secondary frequency and thus does not have to support this new event type on other frequencies. Similarly, 3C-HSDPA capable UE does not have to support the new event type on more than two secondary frequencies, and so on. Thus, RAN2 could consider a simple approach that the maximum number of secondary frequencies with the new event event type can be governed/limited by the maximum number of configured secondary carriers supported by a UE.

One solution is that the UE could indicate the number of measured frequencies on Event 2x.

Proposal 6c: The UE could indicate the number of measured frequencies on Event 2x it supports, and the number shall not exceed the number of secondary frequencies the UE supports.

2.6.2
Companies’ views

The companies’ views on the issues described in section 2.6.1 are summarized in the table below.

Table 6 views on whether new event 2X (change of best cell) can be configured on all secondary downlink frequency or at most one

	Company name
	View on the open issue (e.g., whether proposal 6a, 6b and 6c in 2.6.1 is needed)
	Other comments

	Huawei, HiSilicon
	We agree.
	

	Broadcom
	Proposal 6a: agree

Proposal 6b: NOK

Proposal 6c: NOK
	Proposal 6b:

For me the whole idea of introducing a new inter-frequency measurement was to reuse the inter-frequency NCL and the VAS. 
To restrict the frequencies for which event 2G applies, the IE “cells for measurement” can be used . If really needed, we could slightly redefine the meaning of  “cells for measurement “if configured for this event to mean “frequencies for measurement”.

Proposal 6c:

Assuming this is dependent on the support of inter-frequency measurement w/o CM for configured DL frequency, there is no need for an indication of the number of supported frequencies. I.e. as long as the UE can measure the frequency w/o CM, it should be able to support the new event on this frequency

We could have a general capability ‘Support for event 2G’

	NSN
	
	There are two general approaches, either let the network to configure an independent measurement on every secondary frequency, or introduce a new event 2G as a single measurement object logically spanning all the secondary frequencies, whereupon the network will have a possibility to limit frequencies to measure. We do not have a strong opinion at the moment. If we want to keep things as close as possible to existing inter-frequency measurements, then 2G should be defined as a measurement object per one secondary frequency. 

	Ericsson
	Proposal 6a: agree

Proposal 6b: Not OK

Proposal 6c: Not OK
	Proposal 6a: Need to be more specific, event 2G could be possible to configure on all configured secondary carriers, but we should keep in mind that according to the current standard the UE can measure on 2 additional frequencies, then with IncMon feature 5 additional are possible.
[Huawei, HiSilicon] We agree with this comment and this can be worked out when discussing the CRs.
Proposal 6b: Does this mean that with event 2G there would be one list for all frequencies or one list per frequency?
[Huawei, HiSilicon] This proposal means one list for all frequencies.
Proposal 6c: There should be a capability indicate the support of event 2G and this capability should be optional and applicable on all secondary carriers.

	Qualcomm
	
	We need to introduce a UE capability “support for event 2g”. And this capability means the UE support 2g on secondary frequencies as long as the number of frequencies does not exceed the RAN4 requirements.

No strong opinion on 6b. Agree with Broadcom that the current signalling already allowed this.

No strong opinion for 6c. One potential concern is that we may see “too many” event 2G’s if the number of secondary freq. increases.

	
	
	

	
	
	

	
	
	

	
	
	


2.7
Whether this is linked to "Extended measurements Support"

2.7.1
Description of the issues

By introducing Event 2x, there may be multiple new measurement events reporting from different frequencies, so the network may face a challenge to find spare measurement IDs to perform all the needed RRM functions. Thus, introduction of Event 2x may require a UE to support "Extended measurements Support" feature.

	Extended measurements Support
	CV-not_iRAT_HoInfo
	
	Enumerated

(TRUE)
	TRUE means that the UE supports the extended measurement identity range 17 to 32.
	REL-9


Proposal 7: The capability of Event 2x is coupled with the capability bit "Extended measurements Support".

2.7.2
Companies’ views

The companies’ views on the issues described in section 2.7.1 are summarized in the table below.
Table 7 views on whether this is linked to "Extended measurements Support"

	Company name
	View on the open issue (e.g., whether proposal 7 in 2.7.1 is needed)
	Other comments

	Huawei, HiSilicon
	We agree.
	

	Broadcom
	Proposal 7: Not OK
	Proposal 7: 

The new event will require the use of one additional measurement Id, so, on its own does not justify to mandate the support for measurement id extension

We need a general discussion on the need for extended measurements ID support in Rel-12. We would probably need to discuss as well the requirements on the number of concurrent events configured in the UE

	NSN 
	We agree
	Referring to our considerations above, it seems that 2G might require support for extended measurement IDs. Otherwise a UE will be out of spare IDs, especially if we take an approach that each secondary frequency will need a separate 2G measurement object with a separate ID.

	Ericsson
	Proposal 7: agree 
	OK, but if extended measurements ID is agreed then no need for this proposal.

	Qualcomm
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	


2.8
Whether this is linked to inter-frequency measurement without CM capability bit

2.8.1
Description of the issues

As we discussed in the previous paper as below ([4]), currently the network has to rely on the inter-frequency measurements to find a neighbour small cell, and it normally requires compressed mode.

Based on the existing mechanism, compressed mode is needed and it will take some time for the UE to detect neighbor cells on F2. However, compressed mode has so many drawbacks, such as introducing interference and normal data transmission is impacted.

In addition, in Rel-11 there was a capability bit as below.

	Inter-frequency measurements on configured carriers without compressed mode
	CV-not_iRAT_HoInf
	
	Enumerated (TRUE)
	TRUE means that the UE does not require compressed mode for measurements on the frequencies which are configured for HS-DSCH operation and associated with the secondary serving HS-DSCH cells.
	REL-11


So there may be two options regarding Event 2x capability.

Option 1): the capability of Event 2x is coupled with Rel-11 capability bit (as shown above)

Option 2): the capability of Event 2x is not coupled with Rel-11 capability bit (as shown above), and it means that if the UE supports Event 2x but not support the above capability bit, it still needs compressed mode to perform cell measurements for Event 2x, and if the UE supports Event 2x and the above capability bit, then compressed mode is not needed on the Event 2x

It is seen that option 1) is better than option 2) as the inter-frequency measurements could be optimized.

Proposal 8: The capability of Event 2x is coupled with the capability bit "Inter-frequency measurements on configured carriers without compressed mode".

2.8.2
Companies’ views

The companies’ views on the issues described in section 2.8.1 are summarized in the table below.

Table 8 views on whether this is linked to inter-frequency measurement without CM capability bit

	Company name
	View on the open issue (e.g., whether proposal 8 in 2.8.1 is needed)
	Other comments

	Huawei, HiSilicon
	We agree.
	

	Broadcom
	Agree to have a dependency, i.e. if UE supports event 2G it shall also support “Inter-frequency measurements on configured carriers without compressed mode". 

	

	NSN
	We agree
	

	Ericsson
	Not OK
	Need to clarify, if the capability to support 2G is an optional capability, then proposal 8 is ok otherwise should be same as legacy, the other events 2a-f are not coupled to inter-frequency measurement without compressed mode.
[Huawei, HiSilicon] We think that Event 2g is an optional feature from Rel-12.

	Qualcomm
	
	No strong opinion

	
	
	

	
	
	

	
	
	

	
	
	


3
Summary

Issue 2.1: The naming of the new inter-frequency measurement event

6 companies provided a view (in order of timing): Huawei, HiSilicon, Broadcom, NSN, Ericsson, Qualcomm
All of the companies agree with proposal 1 and the wording could be discussed when discussing the CRs.

Conclusion 1: Event 2g is introduced and defined as change of best cell on the non-used frequency, and it is an optional event.
Issue 2.2: Applying Event 2x

6 companies provided a view (in order of timing): Huawei, HiSilicon, Broadcom, NSN, Ericsson, Qualcomm
All of the companies agree with proposal 2.

Conclusion 2: Event 2g is applicable only to the secondary downlink frequency with configured HS-DSCH operation.

Issue 2.3: How Event 2x will work (measurement configuration)

6 companies provided a view (in order of timing): Huawei, HiSilicon, Broadcom, NSN, Ericsson, Qualcomm
All of the companies agree with observation 1.

Conclusion 3: The existing inter-frequency measurement configuration could be considered for Event 2g.

Issue 2.4: How Event 2x will work (definition and the issue of initialisation of the AS)

6 companies provided a view (in order of timing): Huawei, HiSilicon, Broadcom, NSN, Ericsson, Qualcomm
Most of companies want to keep things as simple as possible, and one company has a concern that why the CSG is excluded (it could be further discussed). One company thinks that detected set cells should not be considered and it may not be necessary to define a new one (triggering condition). Some companies think that proposal 3 and 5 should be discussed together. In addition, all of the companies agree with proposal 4.

A possible way forward on this issue is that:
- DO NOT introduce a new triggering condition for Event 2g

- Regardless of the IE "Triggering Condition non-used frequency detected cells", the UE create only one variable, and the UE could report the best cell from virtual active set and monitored set cells on that non-used frequency (but not from detected set cell on that non-used frequency)

Conclusion 4: Consider CPICH Ec/N0 and RSCP as measurement quantity for Event 2g.

Conclusion 5: Consider the above way forward.

Issue 2.5: How Event 2x will work (measurement reporting)

6 companies provided a view (in order of timing): Huawei, HiSilicon, Broadcom, NSN, Ericsson, Qualcomm
All of the companies agree with observation 3 and stage-3 details could be discussed further.

Conclusion 6: The existing inter-frequency measurement reporting could be considered for Event 2g.

Issue 2.6: Whether new event 2X (change of best cell) can be configured on all secondary downlink frequency or at most one

6 companies provided a view (in order of timing): Huawei, HiSilicon, Broadcom, NSN, Ericsson, Qualcomm
For proposal 6a, all of the companies are ok.

For proposal 6b, different companies have different opinions. A possible way forward on this issue is that:
- the existing IEs and "Cells for measurement" and "Inter-frequency cell info list" could be used to indicate frequencies that Event 2g are configured

- if there are more than 2 frequencies configured in IE "Inter-frequency cell info list", the UE can measure on 2 additional frequencies for Event 2g (similar as the UE behaviour for other inter-frequency measurements)

For proposal 6c, most of the companies are not ok, so a possible way forward on this issue is that:
- there is an optional capability bit and it indicates the support of Event 2g

Conclusion 7: Event 2g can be configured on more than one secondary frequency.

Conclusion 8: Consider the above way forward.

Issue 2.7: Whether this is linked to "Extended measurements Support"

6 companies provided a view (in order of timing): Huawei, HiSilicon, Broadcom, NSN, Ericsson, Qualcomm
5 companies agree with proposal 7 and one company does not agree. It may need further discussion on the need for extended measurement ID support in Rel-12 (mandatory or not) and whether Event 2g is linked to this or not.
Conclusion 9: It is proposed RAN2 to discuss this capability dependency.

Issue 2.8: Whether this is linked to inter-frequency measurement without CM capability bit
6 companies provided a view (in order of timing): Huawei, HiSilicon, Broadcom, NSN, Ericsson, Qualcomm
4 companies agree with proposal 8. 1 company does not have strong opinion. 1 company has some concerns that this issue depends on whether Event 2g is an optional feature or not from Rel-12. We think that Event 2g is an optional feature from Rel-12, so this concern could be solved.
Conclusion 10: A UE supporting Event 2g shall also support the Rel-11 capability bit "Inter-frequency measurements on configured carriers without compressed mode".
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