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1 Introduction
In last RAN2 meeting, an official email discussion was allocated to discuss RRM measurement for DC:
[86#29][LTE/DC] RRM measurements (Huawei)

-
Discuss e.g. measurement gaps and measurement events for DC

-
Can discuss gap alignment based on feedback from RAN3 and RAN4 (if any)

=>
Intended outcome: Email discussion summary (and possibly a Text Proposal for running 36.331 CR)
Based on the descriptions above, it is proposed to take this email discussion in two phases:

· Phase 1: discuss the issues on measurement gaps, measurement events for DC, and gap alignment based on feedback from RAN3/RAN4; Companies are requested to provide comments before Thursday, 2014-07-31, 23:59 Pacific Time;
· Phase 2: review the Text proposal for running 36.331 CR based on the outcome of the first phase. Companies are requested to provide comments before Thursday, 2014-08-07, 23:59 Pacific Time;
This contribution summarizes the outcome of this email discussion and suggests the way forward.
2 Discussion
Several contributions [1]-[22] were available at RAN2#86 on RRM measurement related issues, however RAN2 did not have time to discuss them. In this email discussion, we plan to discuss following issues step by step:
Topic 1: Measurement procedure impact due to DC:
· Issue 1: shall all SCells include PSCell belonging to the SeNB be reported as SCell measurement result?
· Issue 2: will measurement procedure of serving cells belonging to the SeNB be impacted due to RLF of SeNB?

· Issue 3: Which DRX cycle to apply when determining the measurement accuracy (MCG, SCG, shortest, indicated)? Do we need to distinguish intra-frequency/inter-frequency measurement? In addition, shall we inform RAN4 about this?
Topic 2: Measurement events for DC:

· Issue 1: whether current measurement events are sufficient for SCells belonging to the SeNB?
· Issue 2: whether current measurement events for intra-freq are sufficient for PSCell?

· Issue 3: whether current measurement events for inter-freq are sufficient for PSCell?

· Issue 4: If current measurement events are not sufficient for PSCell, how to introduce new measurement events for PSCell?

Topic 3: Measurement gap:

· Issue 1: how to design measurement gap configuration for DC? 
· Issue 2: how to design UE measurement gap capability for DC? 

· Issue 3: is gap alignment needed between the MeNB and the SeNB?
· Issue 4: If the answer of issue 3 is yes, shall non-scheduling period of another eNB be extended from 6ms to Xms? If yes, what value is preferred? 
Following issue, we need to take the feedback from RAN3[21] and RAN4[22] into account;
· Issue 5: If the answer of issue 3 is yes, what‘s the accuracy requirement for gap alignment?

· Issue 6: If the answer of issue 3 is yes, how to achieve gap alignment? Network based solution or UE based solution?
2.1 Measurement procedure impact due to DC
2.1.1 Issue 1: shall all SCells include PSCell belonging to the SeNB be reported as SCell measurement result?

In Rel-10, the measurement result of all Scells shall be reported once measurement event is met. Is it still valid for the Scell (include PSCell) belonging to the SeNB?

	Company 
	Shall all SCells include PSCell belonging to the SeNB be reported as SCell measurement result?



	
	Yes or no
	Remark

	Samsung
	Yes
	We see no need to introduce changes

	Ericsson
	Yes
	PSCell shall be regarded as one SCell of the SeNB.

	ZTE
	Yes
	From UE viewpoint, no significant difference compared to CA case.

	CATT
	Yes
	The measurement results of PSCell shall be reported once measurement event is triggered. From ASN.1 point of view, the measurement results of PSCell reported can be regarded as a SCell, just for simplicity. But this does not mean that the measurement results or events of PSCell are SCell-like. The measurement requirements of PSCell would be PCell-like as PSCell cannot be deactivated. The measurement events of PSCell are also PCell-like as Event A6 cannot support inter-frequency.

	Fujitsu
	Yes
	All the serving cells in SCG are SCell. 

	Microsoft
	Yes
	No need to differentiate SCG cells.

	LG
	Yes
	No change is needed as all SCells including pSCell under SeNB are still SCell

	ETRI
	Yes
	Since PSCell is also SCell of SCG, measurement result of all SCells belonging to SCG should be reported.

	NEC
	Yes
	It is useful for network to be aware of all serving cells’ radio condition once there is one measurement event triggered, and there is no much overhead

	Huawei/HiSilicon
	Yes
	PSCell is one SCell. We do not see the reason to change. 

	Sharp
	Yes
	We see no need to change it.

	CMCC
	Yes
	No reason to change is identified

	Intel
	Yes
	PSCell is also one of the SCell so it should be reported as SCell measurement.

	ITRI
	Yes
	PSCell shall also be treated as an SCell for Scell measurement result.

	Qualcomm Incorporated
	Yes
	PSCell can be reported as an SCell.

	Potevio
	Yes
	We don’t see the reason to change

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Yes
	No seen significant difference compared to CA

	Nokia Networks, Nokia
	Yes
	Since the MeNB is responsible for the RRM of the connection and knows which SCell is the PSCell, there’s no clear reason to change the existing Rel-10 reporting procedure.

	NTT DOCOMO
	Yes
	No need to change

	KDDI
	Yes
	No reason to change.


Summary of topic 1-issue 1:
All companies agreed that all SCells include PSCell belonging to the SeNB shall be reported as SCell measurement result.
Therefore we propose RAN2 to agree:

Proposal 1: all SCells include PSCell belonging to the SeNB shall be reported as SCell measurement result.
2.1.2 Issue 2: will measurement procedure of serving cells belonging to the SeNB be impacted due to RLF of SeNB?

As mentioned in [2], it is unclear if the measurement for the serving cells belonging to the SeNB will be impacted when SeNB failure is detected. In details upon SeNB failure:
· Question 1: Shall the RRM measurement be continued for the serving cells belonging to the SeNB?

	Company 
	Shall the RRM measurement be continued for the serving cells belonging to the SeNB?

	
	Yes or no
	Remark

	Samsung
	Yes
	We see no need to introduce changes/ UE autonomous actions, noting also that MeNB is assumed to take any required actions

	Ericsson
	Yes
	As measurement configuration is handled by MeNB, it can be assumed that configuration is kept and measurements continued.

	ZTE
	Yes
	From RRM measurement viewpoint, the S-RLF can be treated in the same way as PSCell/Scells deactivation; and continuous RRM measurement is helpful for SeNB modification/change.

	CATT
	Yes
	The UE shall follow the network configuration, and there is no need for any UE autonomous behavior.

	Fujitsu
	Yes
	It is up to MeNB implementation to de-configure the measurement for serving cells belonging to SeNB. From the viewpoint of DC UE, the RRM measurement will be continued until MeNB de-configures it. 

	Microsoft
	Yes
	As long as SCG cells are not de-configured, UE should continue RRM measurement based on MeNB configuration.

	LG
	Yes
	No UE autonomous action seems required as MeNB is required and expected to take proper actions. 

	ETRI
	Yes
	As measurement is configured by MeNB. UE should continue to perform measurement until explicit release of measurement configuration. In addition, since RRM measurement result may provide useful information to recover S-RLF, measurement should be kept.

	NEC
	Yes
	It is better to keep independency between RRM measurement and RLF. Controlled by network, If network remove the SCG after receiving SeNB RLF, any triggered measurement evens will be deleted anyway, if not, any triggered measurement evens should be reported to MeNB to help RRM decision.

	Huawei/HiSilicon
	Yes
	RRM measurement is managed by the MeNB. Even if S-RLF is happened, the MeNB still needs RRM measurement to know the real condition. 

	Sharp
	Yes
	The UE should avoid performing autonomous actions then leave it to the MeNB implementation.

	CMCC
	Yes
	RRM measurement should continue until it is de-configured

	Intel
	Yes
	RRM measurement should be continued as it configured by MeNB. Regardless of SeNB failure, it should be continued. 

	ITRI
	Yes
	UE shall continue RRM measurement for serving cells in SCG until the MeNB de-configure the measurement. No UE autonomous behaviour is required.

	Qualcomm Incorporated
	Yes
	

	Potevio
	Yes
	The measurement behavior of UE is managed by MeNB, there is no need to change UE autonomous behavior unless the MeNB de-configure the measurement

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Yes
	During S-RLF detection, SeNB configuration is kept, there is no UE autonomous action on the SeNB configuration or measurement configuration. 

	Nokia Networks, Nokia
	Yes
	Stopping measurements on SCG SCell carriers upon failure could in worst case mean the UE does not send an RRM report that would lead to MeNB handover. Even if the UE is not continuing communication with the SeNB, measurements should still continue as if the SeNB was configured.

Once the MeNB receives the failure report, it will take appropriate actions so there would be no need to specify separate handling for a transitory phase.

	NTT DOCOMO
	Yes
	Agree with others. It should be continued until the SCG cells are removed.

	KDDI
	Yes
	


Summary of topic 1-issue 2-question1:

All companies agreed that measurement procedure of serving cells belonging to the SeNB shall not be impacted due to RLF of SeNB.
Therefore we propose RAN2 to agree:

Proposal 2: measurement procedure of serving cells belonging to the SeNB shall not be impacted due to RLF of SeNB.
· Question 2:Shall the serving cell of SeNB be treated as activated cell or deactivated cell?
	Company 
	Shall the serving cell of SeNB be treated as activated cell or deactivated cell?

	
	Activated cell or deactivated cell
	Remark

	Samsung
	Activated
	We see no need to introduce changes/ UE autonomous actions, noting also that MeNB is assumed to take any required actions

	Ericsson
	Activated
	Agree with Samsung

	ZTE
	Activated/Deactivated
	On one side, after S-RLF, SeNB seems autonomously deactivated due to no UL/DL transmission; On the other side, the MeasConfig for activation status can also be kept. 

	CATT
	Activated/Deactivated
	While continuing the measurement upon SCG RLF, the measurement requirements for SCG cells should not change. The UE should not autonomously change the measurement requirements. Then PSCell should be considered as always activated. The SCell(s) of SCG should be considered as either activated or deactivated status which has the same SCell status before the SCG RLF.

	Fujitsu
	Activated 
	No need to introduce new UE autonomous actions. Anyway, MeNB can deactivate SCells belonging to SeNB via DL link between MeNB and UE if MeNB wants to do it. 

	Microsoft
	Activated
	No need to introduce UE autonomous deactivation

	LG
	Activted/deactivated
	No UE autonomous actions seems required as MeNB is required and expected to take proper actions. UE keeps the current status.

	ETRI
	Activated cell
	As UE does not perform any action autonomously, it should consider serving cell as an activated cell.

	NEC
	No strong opinion
	In one hand, after SeNB RLF, All UL transmissions towards all cells of the SCG are stopped and the UE is not required to monitor PDCCH on any cell of the SCG, this is more close to deactivation state, then RRM measurement may adapt as well.

In the other hand, it seems no reason/much gain to change the RRM measurement requirement after SeNB RLF.

	Huawei/HiSilicon
	Activted/deactivated
	UE shall not change the cell status upon S-RLF.

	Sharp
	Activated/Deactivated 
	The UE does not have to perform autonomous actions therefore the status of SCell will not be changed by S-RLF.

	CMCC
	Activated
	Although UE stops UL transmission and PDCCH monitoring in SeNB when S-RLF occurs—a behavior similar to current deactivated Scell,  serving cells of SeNB, at least for PScell, should be considered activated and the RRM measurement requirement for activated cell is applied in order to allow quick recovery of SeNB cells. 

	Intel
	Activated/Deactivated
	UE should report as configured. 

	ITRI
	Activated/Deactivated
	Upon S-RLF, each serving cell remains its current state, e.g., activated or deactivated, i.e., no UE autonomous behaviour.

	Qualcomm Incorporated
	Deactivated
	We should consider UE autonomous deactivation for power saving purpose as it is not clear MeNB will immediately de-configure SCG.

The following is FFS.

· Handling of PSCell (as the current working assumption is that PSCell is always active)

· Glitches on MCG upon UE autonomous deactivation

	Potevio
	Activated/Deactivated
	No need to introduce UE autonomous deactivation, all cells of SCG should be considered as the same SCell status before the SCG RLF.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Activated
	Form measurement perspectives, nothing needs to be changed or no need to introduce new action.

	Nokia Networks, Nokia
	Activated/deactivated
	The UE shall treat the cell as activated or deactivated according to the cell activated/deactivated status. The S-RLF shall not autonomously change the cell status.

	NTT DOCOMO
	Activated
	Not sure the benefits to move on the deactivated state considering the RLF related agreements so far.

	KDDI
	Activated/deactivated
	Agree with Huawei.


Summary of topic 1-issue 2-question2:

21 companies (Samsung, Ericsson, ZTE, CATT, Fujitsu, Microsoft, LG, ETRI, Huawei, HiSilicon, Sharp, CMCC, Intel, ITRI, Potevio, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Nokia Network, Nokia, NTT DOCOMO, KDDI) prefer that we do not introduce UE autonomous actions (activation/deactivation), i.e. S-RLF shall not autonomously change the cell status.
1 company (NEC) has no strong opinion.
1 company (Qualcomm Incorporated,) prefers that UE is allowed to autonomously deactivate the Cells of SCG upon S-RLF for power saving purpose.
Considering the majority we propose RAN2 to agree:

Proposal 3: do not introduce UE autonomous actions (activation/deactivation), i.e. S-RLF shall not autonomously change the cell status.
2.1.3 Issue 3: Which DRX cycle to apply when determining the measurement accuracy (MCG, SCG, shortest, indicated)? Do we need to distinguish intra-frequency/inter-frequency measurement?
As mentioned in [2][3], the used DRX affects the measurement performance requirements. 
As DRX can be configured separately on MeNB and SeNB, different DRX cycles may exist in MCG and SCG serving cells. Hence,

· For intra-frequency measurement, should the DRX cycle of the serving cell on the frequency be used to determine the measurement requirement?
· For inter-frequency measurement, which DRX cycle to be used in determining the requirement of the measurement accuracy?
The questions are:
· Question 1: Which group (RAN2 or RAN4) should discuss and decide the issue 3?

	Company 
	Which group (RAN2 or RAN4) should discuss and decide the issue 3?

	
	RAN2 or RAN4
	Remark

	Samsung
	RAN4
	We would like to avoid introducing signaling (i.e. E-UTRAN indicating whether MCG or SCG cycle applies for a non-serving frequency). This means the UE would decide based on a fixed rule e.g. select the CG including a serving frequency that is closest to the non-serving frequency. We think we should ask RAN4 for input, as this is RF related.

	Ericsson
	Mainly RAN4
	It should be studied further how to specify measurement requirements (based on configured cycles) so there are opportunities for power saving but also independent DRX configurations per eNB.

	ZTE
	RAN4
	We agree that RAN4 should determine the RF module characteristics, meanwhile we share the concern for power saving.

	CATT
	RAN4
	The measurement requirement or accuracy is mainly related to RAN4. From RAN2 point of view, we may decide to prefer a fixed rule, so as to avoid extra signaling overhead.

	Fujitsu
	RAN4 
	Agree with Ericsson 

	Microsoft
	RAN4
	

	LG
	RAN4
	This issue can be better discussed in RAN4. 

	ETRI
	RAN4
	We think that RAN4 is responsible for RF related issues.

	NEC
	RAN4
	

	Huawei, HiSilicon
	RAN4
	We should give our preference, and ask RAN4 opinion.

	Sharp
	RAN4
	

	CMCC
	RAN4
	

	Intel
	RAN4
	We think further study is needed in RAN4 to determine how DRX cycle works with measurement period. 

	ITRI
	RAN4
	

	Qualcomm Incorporated
	RAN4
	We would like it to be simple. The measurement performance should always be based on either shorter or longer DRX cycle without any other conditions.

	Potevio
	RAN4
	

	Alcatel-Lucent / Alcatel-Lucent Shanghai Bell 
	RAN4
	

	Nokia Networks, Nokia
	Both
	RAN2 should make the initial decision and then inform RAN4 of the decision and ask them to consider the implications. Then, in case RAN4 discovers the RAN2 decision is not feasible, the decision can be reverted.

From RAN2 viewpoint it is important to have the signalling support available, the accuracy requirements themselves should be left to RAN4 to define.

	NTT DOCOMO
	RAN4
	

	KDDI
	RAN4
	


Summary of topic 1-issue 3-question1:

All companies agreed that the issue shall be decided by RAN4. 
Therefore we propose RAN2 to agree:
Proposal 4: The issue which DRX cycle to apply when determining the measurement accuracy (MCG, SCG, shortest, indicated) shall be discussed in RAN4.
· Question 2: if the answer of question 1 is RAN2, Which DRX cycle to apply when determining the measurement accuracy:

A: MCG’s DRX cycle;

B: SCG’s DRX cycle;

C: shortest one;

D: configured by the network;
E: CG including a serving frequency that is closest to the non-serving frequency
	Company 
	Which DRX cycle to apply when determining the measurement accuracy (A:MCG,B: SCG, C:shortest, indicated)? 

	
	Option
	Remark

	Samsung
	
	We think option E, as indicated in [3], should also be considered

	ZTE
	
	Related to RF module characteristics specified in RAN4

	CATT
	
	This should be decided by RAN4.

	Huawei/HiSilicon
	
	For intra-freq case, seems E is best solution. However for inter-freq case, E cannot work well.

	Intel
	
	Same as other companies’ opinions, it should be decided by RAN4. 

	Qualcomm Incorporated
	
	Should be decided by RAN4.

	Alcatel-Lucent / Alcatel-Lucent Shanghai Bel
	
	RAN4 to decide

	Nokia Networks, Nokia
	Intra-frequency: A for MCG, B for SCG

Inter-frequency: D
	For intra-frequency measurements, the requirements should follow the CG DRX.

For inter-frequency measurements, we prefer to allow NW to indicate whether the UE should follow MCG or SCG DRX pattern.

For option E, it is not clear what “closest” means and any such options should only be considered in RAN4.

	NTT DOCOMO
	
	Up to RAN4.

	KDDI
	
	Agree with others, it is up to RAN4.


Summary of topic 1-issue 3-question2:

Considering the majority on topic 1-issue 3-question1, we propose:

Not to discuss this issue in RAN2.
As mentioned in [3], we may have different handling for intra-freq and inter freq case, so the question is :

· Question 2a: Do we need to distinguish intra-frequency/inter-frequency measurement for DRX cycle selection as mentioned in question 1 above??
	Company 
	Do we need to distinguish intra-frequency/inter-frequency measurement?

	
	Yes or no?
	Remark

	Samsung
	Yes
	For serving frequencies the UE obviously applies the corresponding cell group

	CATT
	Not sure
	With two separate DRX configurations for two CGs, the situation is much more complicated than the single DRX configuration. RAN4 may need more evaluation on this.

	Huawei/HiSilicon
	Not sure
	For intra-freq case, seems E is best solution. However for inter-freq case, E cannot work well. Therefore for inter-freq case, A/B/C should be considered. For us, seems A is simple solution. We have no strong opinion whether E for intra/ A for inter, or A for both.

	Qualcomm Incorporated
	Yes
	As it is the case today. RAN4 should discuss this.

	Alcatel-Lucent / Alcatel-Lucent Shanghai Bell
	
	RAN4 to discuss

	Nokia Networks, Nokia
	Yes
	All serving frequencies should be measured according to intra-frequency requirements, just as in CA.

	NTT DOCOMO
	Yes
	Different handling is needed, which should be discussed by RAN4.


Summary of topic 1-issue 3-question2a:

Considering the majority on topic 1-issue 3-question1, we propose:

Not to discuss this issue in RAN2.
· Question 3: If the answer of question 1 is RAN4, should RAN2 inform RAN4 that different DRX cycles may exist in dual connectivity and request RAN4 to determine which DRX cycle to be used in determining the requirement of the measurement accuracy?
	Company 
	Should RAN2 inform RAN4 that different DRX cycles may exist in dual connectivity and request RAN4 to determine which DRX cycle to be used in determining the requirement of the measurement accuracy?

	
	Yes or no?
	Remark

	Samsung
	Yes
	Note that we provided a draft LS in [4]

	Ericsson
	Yes
	It would be useful to inform RAN4 about different DRX configurations per eNB so that they can design measurement requirements.

	ZTE
	Yes
	Agree

	CATT
	Yes
	RAN4 has already known that the DC UE will have separate DRX configurations for each CG. RAN2 may only need to inform RAN4 that the separate DRX configurations have impacts on the measurement requirements.

	Fujitsu
	Yes
	Agree with Ericsson

	Microsoft
	Yes
	

	LG
	
	It would be beneficial to inform RAN4 that different DRX cycle can be configured per eNB, which will trigger RAN4 to define the relevant requirements. 

	ETRI
	Yes
	It is reasonable to inform RAN4 of possibility of different DRX configuration per CG to determine measurement requirement.

	NEC
	Yes
	

	Huawei/HiSilicon
	Yes
	RAN2 should give our preference, and check RAN4 opinion.

	Sharp
	Yes
	Agree.

	CMCC
	Yes
	Agree

	Intel
	Yes
	Agree with CATT, RAN4 already knows separate DRX configuration in DC. 

	ITRI
	Yes
	It would be necessary to inform RAN4 about the DRX-related agreements.

	Qualcomm Incorporated
	Yes
	Useful to inform RAN4.

	Potevio
	Yes
	Agree

	Alcatel-Lucent / Alcatel-Lucent Shanghai Bell
	Yes
	Should inform RAN4 of the agreement on different DRX configuration for MeNB and SeNB. RAN4 could take information in measurement discussion

	Nokia Networks, Nokia
	Yes
	RAN2 should first attempt to decide and inform RAN4 about the decision and assumptions.

	NTT DOCOMO
	Yes
	

	KDDI
	Yes
	


Summary of topic 1-issue 3-question3:

All companies (23) agreed that RAN2 needs to inform RAN4, however:

· 17 companies prefer that RAN2 just informs RAN4 of the agreements on separate DRX for MeNB and SeNB, and trigger their discussion on measurement requirement; 

· 2 companies (CATT, Intel) think RAN4 already knows separate DRX configuration in DC. Therefore we may only need to trigger their discussion on measurement requirement;

· 4 companies (Huawei, HiSilicon, Nokia Networks, Nokia) prefer that RAN2 should first attempt to decide and then inform RAN4 about RAN2 decision and assumptions;
Considering the majority we propose RAN2 to agree:

Proposal 5: send LS to RAN4 to inform them of the agreements on separate DRX for MeNB and SeNB, and trigger their discussion on measurement requirement.
2.2 Measurement events for DC
In Rel-10 CA, serving cell includes PCell and SCell. UE measurement events are listed as below:

· Event A1 (Serving becomes better than threshold)

· Event A2 (Serving becomes worse than threshold)

· Event A3 (Neighbour becomes offset better than PCell)

· Event A4 (Neighbour becomes better than threshold)

· Event A5 (PCell becomes worse than threshold1 and neighbour becomes better than threshold2)

· Event A6 (Neighbour becomes offset better than SCell)

· Event B1 (Inter RAT neighbour becomes better than threshold)

· Event B2 (PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2)

Event A1~A6 are used for intra/inter-frequency measurement, and Event B1~B2 are used for inter-RAT measurement.
In dual connectivity, besides PCell and SCell, a PSCell is defined. How to handle this new PSCell and SCell belonging to the SeNB?

2.2.1 Issue 1: whether current measurement events are sufficient for SCells belonging to the SeNB?
	Company 
	Whether current measurement events are sufficient for SCells belonging to the SeNB?

	
	Yes or no
	Remark

	Samsung
	Yes
	RAN2 agreed that SeNB decides the PSCell while MeNB only  provides RRM measurement results upon SCG cell addition (includes establishment). We think this implies there is no need to introduce changes

	Ericsson
	Yes
	With A6 intra-frequency comparisons between SCells (belonging to MeNB, same SeNB, or different SeNBs) can be carried out. This is sufficient.

	ZTE
	Yes
	From UE viewpoint, no significant difference compared to CA case.

	CATT
	Yes
	The SCG SCell shall be the same as the legacy SCell. Then there is no need to change or enhance measurement events for SCG SCell.

	Fujitsu
	Yes
	We understand “SCells” in this question refer to the SCells  belonging to SeNB except PSCell. Then for those SCells, as they have the same role with SCells in CA, the current measurement events are enough. 

	Microsoft
	Yes
	Agree with ZTE

	LG
	Yes
	We see no need to define new event for SCells in SCG; A1, A2, A4, and A6 are relevant for SCell management. 

	ETRI
	Yes
	We think current events are sufficient for measurement of SCells on SeNB.

	NEC
	Yes
	

	Huawei/HiSilicon
	Yes
	No difference compare with CA.

	Sharp
	Yes
	We think it is not different from legacy CA operation then current measurement events are sufficient for SCells.

	CMCC
	Yes
	For the intra-freq comparison of SCells with neighbor cells, the current A6 is sufficient, 

	Intel
	Yes
	I think our options are: (1) PSCell is also SCell, (2) add corresponding text to address PSCell can also be applied for event A3 and A5. (3) introduce new events for PSCell. Option 1 and 2 have the minimum changes.

	ITRI
	Yes
	Agree with Fujitsu

	Qualcomm Incorporated
	Yes
	

	Potevio
	Yes
	The legacy CA measurement also applies SCG SCell case by which the  existing A6 measurement event fulfills the intra-freq SCG SCell measurement. 

	Alcatel-Lucent / Alcatel-Lucent Shanghai Bell
	Yes
	From measurement point of view, no difference seen for SeNB SCells and CA

	Nokia Networks, Nokia
	Yes
	The MeNB decides and configures the events, and current events should be sufficient for SeNB cell management.

	NTT DOCOMO
	Yes
	The existing events are sufficient to handle the SCell management (add/mod/remove) including PSCell.

	KDDI
	Yes
	Agree with CATT.


Summary of topic 2-issue 1:

All companies agreed that current measurement events are sufficient for SCells belonging to the SeNB.
Therefore we propose RAN2 to agree:

Proposal 6: current measurement events are sufficient for SCells belonging to the SeNB.
2.2.2 Issue 2: whether current measurement events for intra-freq are sufficient for PSCell?
	Company 
	Whether current measurement events for intra-freq are sufficient for PSCell?

	
	Yes or no
	Remark

	Samsung
	Yes
	See our remark to the question in 2.2.1

	Ericsson
	Yes
	As PSCell can be regarded as one SCell of the SeNB, intra-frequency measurements can be carried out with the A6 event.

	ZTE
	Yes
	Share the view from E///.

	CATT
	Yes
	Even A6 which is currently only specified for SCell may need to be clarified for the PSCell use. On the other hand, if we clarify that Even A3 can be used for PSCell, both intra and inter frequency case can be covered for PSCell. 

	Fujitsu
	Yes/No
	A6 can be applied to PSCell for relative intra-frequency comparison. A2+A4 can be used for absolute intra-frequency comparison. In the latter case, measurement report will be triggered more frequently, which will lead to more signalling overhead. This issue can be addressed by defining new event as our remark to the question 2.2.4. 

	Microsoft
	Yes
	A6 event is applicable for intra-freq measurement for PSCell

	LG
	Yes
	We see no need to define new event for PSCells in SCG; A1, A2, A4, and A6 are relevant for PSCell management.

	ETRI
	Yes
	Since PSCell is also SCell belonging to SCG, measurement event A6 could be used for intra-frequency measurement.

	NEC
	Yes
	A6 on PScell frequency is enough for intra-frequency measurement

	Huawei/HiSilicon
	Yes
	A6 is sufficient for PSCell on intra-freq measurement.

	Sharp
	Yes
	As well as SCell in CA, Event A1/A2/A4/A6 can be applied to PSCell for intra-frequency measurement purpose.

	CMCC
	Yes
	Event A6 is applicable.

	Intel
	Yes/No
	If additional text to clarify PScell is also SCell, then current measurement events for intra-freq are sufficient.

	ITRI
	Yes
	Event A6 can be used for intra-freq measurement of PSCell. No new event is needed.

	Qualcomm Incorporated
	Yes
	Event A6 can be made applicable to the frequency of PSCell.

	Potevio
	Yes
	As our answer in 2.2.1, A6 is enough.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Yes
	

	Nokia Networks, Nokia
	Yes
	All events A1-A6 can be used for intra-frequency management of PSCells.

	NTT DOCOMO
	Yes
	A6-PSCC is enough.

	KDDI
	Yes
	


Summary of topic 2-issue 2:

All companies (23) agreed that current measurement events for intra-freq are sufficient for PSCell, and A6 can be applied for PSCell. However:

· 2 companies (CATT, Intel) think we need to clarify that PSCell is also SCell;

Considering the majority we propose RAN2 to agree:

Proposal 7: current measurement events for intra-freq are sufficient for PSCell, and A6 can be applied for PSCell.
2.2.3 Issue 3: whether current measurement events for inter-freq are sufficient for PSCell?
	Company 
	Whether current measurement events for inter-freq are sufficient for PSCell?

	
	Yes or no
	Remark

	Samsung
	Yes
	See our remark to the question in 2.2.1

	Ericsson
	No
	With the existing measurement events, inter-frequency comparisons of PSCell and neighbor cells are not possible, i.e. it is not possible to find a better candidate PSCell with relative better RSRP or RSRQ than current PSCel, with a single measurement report [R2-142482].

Finding the best PSCell in an efficient way is however important, e.g. in a scenario with multiple carriers.  

	ZTE
	Yes/No
	Generally, we can still rely on existing events for updating PScell, e,g. with more MR messages, However, extension of existing events can be more efficient.

	CATT
	No
	While providing measurement results to the SeNB, the MeNB has to guarantee that there is one cell which can be selected as a PSCell. For the inter-frequency case, there is no relative comparison for PSCell and neighboring cell(s). Then it is difficult to select a cell with better RSRP or RSRQ as PSCell. On the other hand, the change of PSCell should be infrequent so as to avoid the data transmission interruption at the SCG. This requires a relative comparison between PSCell and neighboring cell(s).

	Fujitsu
	No 
	Using combination of current measurement report triggering events, inter-frequency relative comparison between PSCell and neighbour cells can’t be performed. For absolute inter-frequency comparison between PSCell and neighbour cell, A2&A1 or A2&A4 should be configured respectively for neighbour cell on serving or non-serving frequency cases.  With such configuration, measurement configuration is complex and measurement report will be triggered more frequently, which will lead to more signalling overhead[13 R2-142320]. All the issues for inter-frequency comparison between PSCell and neighbor cells using current measurement events  can be addressed by defining new event as our remark to the question 2.2.4.

	Microsoft
	Yes
	As mentioned in contribution R2-142189, existing measurement events A2 and A4 is sufficient for inter-freq measurement for PSCell. In our understanding, PSCell is not necessarily maintained on the best carrier because this may lead to frequent PSCell change. 

	LG
	
	We see no need to define new event for PSCells in SCG

Comparison between PSCell and inter-frequency neighbor cells are not possible by existing events. However, event A4 can be used to find and report better PSCell candidate, assuming that the A4 threshold is (re)configured to the UE properly. So, if PSCell replacement by inter-frequency neighbor cell is not frequency, we do not need to introduce new event to better assist this.  

	ETRI
	No
	In terms of measurement event, there is no way to support inter-frequency measurement of PSCell in current specification. Hence, we need either to modify current measurement events or to introduce new measurement events.

	NEC
	No
	Since SeNB have independent RRM and can update the Pscell, similar evens as A3, and A5 for Pcell should be introduced for Pscell.

	Huawei/HiSilicon
	Yes 
	SeNB decides the PSCell. Similar to initial configuration of the SCG, A2/A4 is sufficient. 

	Sharp
	No
	For inter-frequency measurements, currently it is not possible to directly compare between PSCell and neighbor cells. Then to select the best PSCell, multiple reporting configurations are required and it causes more frequency triggers for measurement reporting. So a new measurement event directly compared PSCell to neighbor cells is beneficial.

	CMCC
	No
	For CA inter-freq handover, in different scenarios event A3 and A5 is used to relatively and absolutely compare the measurement results of PCell and neighbour cells respectively. For DC case, there are two kinds of Pcells: Pcells in MeNB (still referred to as PCell) and Pcells in SeNB (referred to as PSCell). Current Event A3 and Event A5 can still be applied for handover in DC case, which compares measurement results of PCell and neighbour cells (from both MeNB and SeNB). For PSCell/SeNB change, the comparison of measurement results of PSCell and neighbour cells is required. However, such comparison can not be covered by current events A3 and A5.

	Intel
	No
	Currently there is no measurement events supporting comparison between PSCell and neighboring cells. Additional events are needed.  

	ITRI
	No
	For PSCell change or PSCell selection, the current Events are not enough.  For example, for PCell change, Event A3 and Event A5 can be used, but for PSCell change, there is no similar event. Event A6 is only applicable for intra-frequency. Therefore, the simplest solution is to introduce new Events, e.g., A7 for PSCell as A3 for PCell and A8 for PSCell as A5 for PCell.

	Qualcomm Incorporated
	No
	We believe Dual Connectivity is to have another “CA set” for SeNB and it therefore makes sense to have events A3 and A5 applicable to PSCell.

It should be noted that event A6 only allows “horizontal” comparison on the frequency of the applicable SCell.

	Potevio
	No
	For PCell inter-freq handover scenario, the event A3/A5 can be used to relatively and absolutely compare the measurement results of PCell and neighbour cells. However for PSCell change scenario, the existing measurement events can’t work, new measurement A3/A5 likely events should be defined to perform inter-freq measurement. 

	Alcatel-Lucent / Alcatel-Lucent Shanghai Bell 
	No
	We agree with Ericsson that finding the best PScell is important. Current measurement event doesn’t provide comparison between PScell and inter-frequency neighbor cell in an efficient way. 

	Nokia Networks, Nokia
	Yes
	Events A4 can be used to add suitable SCells to SeNB, after which event A2 can be used to remove the SCell.

	NTT DOCOMO
	No
	We understand the opinion that existing events can be used for inter-freq. measurements referring to PSCell. In addition to the examples provided by the other companies, The other way of A3-PSCC is that two A3-PCC events are configured for the PSCC and the target carrier, respectively. The same way can be applied for A5-PSCC. Nevertheless, we are of opinion that those existing ways are not efficient because;

1) Measurement ID is used double.

2) Threshold setting is not simple.

	KDDI
	No
	Agree with Ericsson, we think enhancements of A3 and A5 for the new PScell are necessary to select a proper PScell.


Summary of topic 2-issue 3:

7 companies (Samsung, Microsoft, LG, Huawei, HiSilicon, Nokia Network, Nokia) think A2/A4 can be used for PSCell, therefore current measurement events for inter-freq are sufficient for PSCell;
1 company (ZTE) has no strong opinion;
15 companies (Ericsson, CATT, Fujitsu, ETRI, NEC, Sharp, CMCC, Intel, ITRI, Qualcomm Incorporated, Potevio, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, NTT DOCOMO, KDDI) consider current measurement events on inter freq are not sufficient for PSCell.
Considering the majority we propose RAN2 to agree:

Proposal 8: enhance measurement events on inter freq for PSCell.
2.2.4 Issue 4: If current measurement events are not sufficient for PSCell, how to introduce new measurement events for PSCell?

As mentioned in [1][2], There are two options:

· Option 1: Modify current Event A3 and A5, introduce a new field to indicate whether it is applicable for PCell or PSCell;

· Option 2: introduce new events for PSCell, e.g. A7 for PSCell as A3 for PCell and A8 for PSCell as A5 for PCell;

	Company 
	If current measurement events are not sufficient for PSCell, how to introduce new measurement events for PSCell?

	
	option
	Remark

	Ericsson
	Option 1
	Simplest solution. Can be done with inclusion of a flag value indicating that A3 event (reportConfig) is applicable for the PSCell instead of the PCell. See CR in R2-142606.

	ZTE
	Opt1
	If necessary.

	CATT
	Slightly prefer Option 2
	Both solutions are applicable for PSCell. But Option 2 does not need an extra field to indicate if Event A3/5 is for PSCell or PSCell.

	Fujitsu
	Option 2
	Define new measurement events can address all the issues as in our comments on question 2.2.2 &2.2.3. 

As for these two options in question 2.2.4, we understand both of them can work. In release 10, RAN2 have enhanced A3 for CA scenario. At that time RAN2 faced similar dilemma when selecting whether or not to introduce new event for A3-SCC [R2-104057] and finally chose to introduce new event- A6 for better addressability. For the similar reason here we prefer option 2. 

	LG
	Option2, if required
	We see no need to define new event for PSCells in SCG

Just in case PSCell replacement by inter-frequency neighbor cell is not infrequent, PSCell version of A3 could be defined.  



	ETRI
	Option 1
	Option 1 is preferable, since it allows to avoid to introduce new measurement events with similar meaning.(i.e. A7 and A8 are similar to A3 and A5, respectively, in current specification)

	NEC
	Option2
	We slightly prefer to option2, which is in the same way as we introduced A6.

	Huawei/HiSilicon
	Option 2
	If current measurement event is not sufficient, we prefer option 2 as it is simple and straight way.

	Sharp
	Option 2
	Agree with Fujitsu.

	CMCC
	Option 2
	Option 2 is simpler

	Intel
	Option 2 prefer
	There is no extension to add new field in current A3 and A4 event. But we can add new events in existing ReportConfigEUTRA.

	ITRI
	Option 2
	The simplest solution is to introduce new Events, e.g., A7 for PSCell as A3 for PCell and A8 for PSCell as A5 for PCell.

	Qualcomm Incorporated
	Option 1
	The existing requirement in 36.331 below should apply.

for events involving a serving cell on one frequency and neighbours on another frequency, consider the serving cell on the other frequency as a neighbouring cell;
So if A3/A5 is applicable to PCell, then consider PSCell as a neighbor for evaluation. And if A3/A5 is applicable to PSCell, then consider PCell as a neighbor for evaluation.

	Potevio
	Option 1
	If A3/A5 apply to both PCell and PSCell, the measment events would be less. 

	Alcatel-Lucent / Alcatel-Lucent Shanghai Bell 
	Option 1
	Option 1 is a simple extension.

	Nokia Networks, Nokia
	Option 1
	If modifications are necessary, It is by far easier to modify existing events than to create new events.

	NTT DOCOMO
	Option 1
	Option 1 is simpler and sufficient.

	KDDI
	Slightly prefer Option 2
	Agree with Fujitsu.


Summary of topic 2-issue 4:

10 companies (Ericsson, ZTE, ETRI, Qualcomm Incorporated, Potevio, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Nokia Network, Nokia, NTT DOCOMO) prefer to reuse and modify A3/A5 for PSCell;

11 companies (CATT, Fujitsu, LG, NEC, Huawei, HiSilicon, Sharp, CMCC, Intel, ITRI, KDDI) prefer to introduce new events for PSCell.
There is no majority on this issue. In fact, there is no big difference between these two options. We provide draft TPs [24] [25] to show how these two solutions work.
Proposal 9: RAN2 is requested to discuss and decide whether “reuse and modify A3/A5 for PSCell” or “introduce new events for PSCell” based on [24], [25].

2.3 Measurement gap
2.3.1 Issue 1: how to design measurement gap configuration for DC? 
Before discuss how to design the measurement gap configuration, we should decide which scenarios shall be considered for DC first. There are 3 possible scenarios:
•
Scenario 1: MCG and SCG in the same band, 

•
Scenario 2: MCG and SCG in different bands, and 

•
Scenario 3: part of MCG and SCG DL transmission share the same band.
So the question 1 is: 

· Question 1: Which scenarios shall be considered for DC? All 3 scenarios? Or only part of them?
	Company 
	Which scenarios shall be considered for DC? All 3 scenarios? Or only part of them?

	
	Which scenarios?
	Remark

	Samsung
	All
	We see no need to limit

	Ericsson
	
	This is more for RAN4 to discuss. From RAN2 point of view, we can assume any scenario (corresponding to CA).

	ZTE
	all
	They should be all in Rel-12 DC scope.

	CATT
	All
	We shall not limit the use cases of DC by band.

	Fujitsu
	
	Agree with Ericsson

	Microsoft
	
	Agree with Ericsson that this should be discussed in RAN4.

	LG
	All
	Scenarios can be discussed in RAN2, From RAN2 point of view, we see no need of restriction. It is RAN4 to discuss this. 

	ETRI
	All
	In principle, there is no need to limit specific scenarios.

	NEC
	All
	Otherwise, operator confirmation is needed if we want to exclude certain scenario.

	Huawei/HiSilicon
	All
	From RAN2 perspective, we should consider all possible scenarios for forward compatibility reason. 

	Sharp
	All
	We see no need to limit the scenarios.

	CMCC
	All
	

	Intel
	All
	Agree with Ericsson, it is more RAN4 topic.

	ITRI
	
	Agree with Ericsson

	Qualcomm Incorporated
	All
	

	Potevio
	All
	RAN2 should not limit any of the above scenario. 

	Alcatel-Lucent / Alcatel-Lucent Shanghai Bell
	All
	We also think this is RAN4 to decide. The email discussion should consider the all three possibilities.

	Nokia Networks, Nokia
	All
	The question is more about whether the gap shall occur at the same time for both MeNB and SeNB. If we have a common gap, all possible scenarios are supported by default.

	NTT DOCOMO
	At least 1, 2
	Not sure the need of scenario restriction for the measurement gap design. Nevertheless, Scenario 1 and 2 would be likely scenarios from the deployment point of view. Not sure if Scenario 3 is a likely scenario.

	KDDI
	
	Agree with Ericsson


Summary of topic 3-issue 1-question 1:

22 companies think all scenarios shall be considered from RAN2 perspective;

1 company (NTT DOCOMO) thinks at least 1/2 shall be considered; 

10 companies (Ericsson, Fujitsu, Microsoft, LG, Intel, ITRI, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, and KDDI) think this is more for RAN4 discussion. 
Considering the majority we propose RAN2 to agree:

Proposal 10: all following scenarios shall be considered in RAN2 discussion;
•
Scenario 1: MCG and SCG in the same band, 

•
Scenario 2: MCG and SCG in different bands, and 

•
Scenario 3: part of MCG and SCG DL transmission share the same band.
Proposal 10bis: Send LS to RAN4 to ask their opinion on RAN2 assumptions of scenarios;
As mentioned by [1][5][7][8][10][12][14][16][18][19], there are mainly three options to design measurement gap configuration:

· Option 1:Common gap for the MeNB and the SeNB;

For this solution, a single gap configuration is applied to all the serving cells, which imposes scheduling restriction on the MeNB and the SeNB. That is, neither of them can schedule the UE during the gap. 
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· Option 2:Independent gap for the MeNB and the SeNB;

For this solution, two separate gap configurations are configured for the MCG and the SCG. 
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· Option 3:A single gap only for the MeNB;

For this solution, a gap configuration is only applied to the MCG RF chain; there is no gap for SCG RF chain.
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Based on question 1 and the options above, the question 2 is:
· Question 2: Are the 3 options all the possible alternatives to be considered for measurement gap configuration?
	Company 
	Are the 3 options all the possible alternatives to be considered for measurement gap configuration?

	
	Yes or no
	Remark

	Samsung
	Yes
	

	Ericsson
	Yes/No
	In principle, all 3 possible alternatives could be considered. But it should be noted that solution 2 and 3 are not necessarily sufficient as there can be frequency combinations (and RF architectures) simultaneous gaps are anyway needed e.g. due to harmonic relations.

	ZTE
	Yes/No
	For Rel-12, we think Opt1 is most critical, and Opt2 and Opt3 involve complicated discussion for RF module capabilities. We have technical concern for Opt3 without knowing the RF module characteristics.

	CATT
	Yes
	Option 1 should be considered as the baseline, because it is the legacy measurement gap configuration. Other options should only be considered as applicable when it proves its benefits compared Option 1.

	Fujitsu
	Yes
	

	Microsoft
	Yes
	

	LG
	Yes
	Agree with Ericssion that there are cases where the gap is applied to all serving cells anyway. 

	ETRI
	Yes
	Basically, all above candidates could be considered as gap configuration in Rel-12 dual connectivity. However, it seem s that there are some limitation about option 2 and option 3 in terms of RF.

	NEC
	no
	If we agree to consider all 3 Scenarios, then it is not possible to have e.g. gap only on MCG or SCG if they share the same RF.

	Huawei/HiSilicon
	No
	At least option 3 cannot work well considering one RF cannot cover all inter-frequencies measurement in practice.

	Sharp
	Yes
	

	CMCC
	Yes
	In principle, all are possible

	Intel
	Yes
	

	ITRI
	Yes
	

	Qualcomm Incorporated
	Yes
	We assume the discussion is about async operation. For sync operation we assume the UE is informed of the network operation and truly common measurement gap pattern across Cell Groups will work.

	Potevio
	Yes
	

	Alcatel-Lucent / Alcatel-Lucent Shanghai Bell
	
	Option 2 and 3 alone are not sufficient as some RF architectures may require simultaneous gaps to handle scenario 3 above. Therefore option 1 is needed. Compare to option 1 , option 2 and 3 are seen as optimizations.

	Nokia Networks, Nokia
	No
	Option 1 is the baseline since it’s the current behavior and will anyway be required, as Ericsson pointed out. Hence, options 2&3 seem to be only optimizations for specific cases and do not seem necessary.

	NTT DOCOMO
	Yes
	Agree with the other comments that Option 2/3 can work on a specific RF architecture.

	KDDI
	Yes
	


Summary of topic 3-issue 1-question 2:

17 companies (Samsung, Ericsson, ZTE, CATT, Fujitsu, Microsoft, LG, ETRI, ETRI, Sharp, CMCC, Intel, ITRI, Qualcomm Incorporated, Potevio, NTT DOCOMO, KDDI) think 3 options all are the possible alternatives to be considered for measurement gap configuration;

12 companies (Ericsson, ZTE, LG, ETRI, NEC, Huawei, HiSilicon, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Nokia Networks, Nokia, NTT DOCOMO) think some options cannot work for some scenarios and RF architecture, e.g. option3. 
Considering the majority of next question, we do not need to discuss it: However we can observe that:
Observation 1: option 1 Common gap for the MeNB and the SeNB can work for all scenarios;

· Question 3: Which option shall be adopted for the design of measurement gap configuration for DC?

	Company 
	Which option shall be adopted for the design of measurement gap configuration for DC?

	
	Option
	Remark

	Samsung
	1
	We think it is sufficient to adopt the common gap i.e. the simplest solution that creates a complete Rx/ Tx gap for the UE

	Ericsson
	1
	Option 1 should be selected due to simplicity. With this alternative there is no need to have new capability signaling which can end up to be rather complex.

	ZTE
	1
	Share above views.

	CATT
	1
	Due to the glitch issue, the separate measurement gap configuration would require lots of UE capability bits to indicate the need for gap for each band or band combination or even a subset of a band combination. And the benefit on the reduced interruption time is quite limited.

	Fujitsu
	1
	Option 1 is the simplest.

	Microsoft
	1
	This is the simplest solution for the UE.

	LG
	1
	Looking at DC as a generalization of CA, we think option1, which was sufficient for CA, is still sufficient for DC. 

Further gap enhancement that enables selective gaps per e.g. carrier can be discussed in Rel-13.

	ETRI
	1
	We think option 1 is the simplest method among above alternatives.

	NEC
	1
	Assuming there is no new measurement gap capability signaling, only option1 can work for all scenarios.

	Huawei/HiSilicon 
	1
	Agree with companies’s view that option 1 is simplest solution. 

	Sharp
	1
	We think common gap is simplest and sufficient.

	CMCC
	1
	Option 1 is the simplest way.

	Intel
	1
	As a baseline, a common aligned gap seems to be a good start. 

	ITRI
	2
	Since multiple RF chains are assumed in DC, independent gap for the MeNB and the SeNB should be considered. Comparing with Option 1, Option 2 does not need UE autonomous extension of measurement gap or gap alignment. 

	Qualcomm Incorporated
	1
	

	Potevio
	1
	We think Option 1 is the simplest scheme, the UE doesn’t need additional capabilitity bits. 

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	1
	Share above views. No need to introduce complex solutions.

	Nokia Networks, Nokia
	1
	Option 1 is the simplest way: UE-specific gap would avoid most issues with e.g. PCell glitches, and retain the Rel-8 design of a single measurement gap.

	NTT DOCOMO
	1
	Agree with the others.

	KDDI
	1
	


Summary of topic 3-issue 1-question 3:

22 companies prefer option1 as baseline, i.e. Common gap for the MeNB and the SeNB;

1 company (ITRI) prefers option2, i.e. Independent gap for the MeNB and the SeNB; 

Considering the majority we propose RAN2 to agree:

Proposal 11: Choose common gap for the MeNB and the SeNB as gap mechanism for DC;

Proposal 11 bis: send LS to RAN4 to inform them of RAN2 agreement on measurement gap .

2.3.2 Issue 2: how to design UE measurement gap capability for DC?
As specified in TS36.331, for rel-8 the UE measurement gap capability is indicated per band, and for rel-10 the UE measurement gap capability is indicated per band/bandcombination. For dual connectivity, it is unclear whether we stick to current CA mechanism or allow the UE to report gap capability dynamically based on current configuration for option a listed in 2.1 [10]?

· Option 1: stick to current CA mechanism, the UE reports measurement gap capability per band/bandcombination;

· Option 2: if independent gap is adopted, allow the UE to report gap capability dynamically based on current configuration;

	Company 
	how to design UE measurement gap capability for DC?

	
	Option
	Remark

	Samsung
	1
	We think there is no need to introduce changes to the capabilities when adopting a common gap

	Ericsson
	1
	For solution 1 (simultaneous gaps), no new capability signaling needed.

	ZTE
	1
	

	CATT
	1
	If we allow the UE to report gap capability dynamically, the measurement gap configuration cannot be sent along with the RRC configuration while adding/releasing/changing a serving cell. Then the inter-frequency measurement is delayed by the gap capability indication each time when the network adds/releases/changes a serving cell. This could cause more RLF or HOF, and more Uu signaling overhead.

	Fujitsu
	1
	Current capability signaling is enough

	Microsoft
	1
	

	LG
	1
	We also think option1 does not introduce changes to capability signaling. 

	ETRI
	1
	Considering common gap configuration, option 1 is sufficient. 

	NEC
	
	Option 1 together with common gap could be baseline.

We could discuss enhancement on the measurement gap capability report and configuration if there is gain.

	Huawei
	1
	We do not need to change capability 
ignaling if option 1 in 2.3.1 is adopted.

	Sharp
	1
	We think current gap capability signaling is sufficient.

	CMCC
	1
	Dynamic gap capability report is not necessary.

	Intel
	1
	For single aligned gap, UE does not need to change in reporting measurement gap capability. 

	ITRI
	1
	

	Qualcomm Incorporated
	1
	

	Potevio
	1
	The current gap capability signaling is sufficient.

	Alcatel-Lucent / Alcatel-Lucent Shanghai Bell
	1 
	Same as in CA

	Nokia Networks, Nokia
	1
	Option 1 is the simplest way.

	NTT DOCOMO
	1
	We don’t see any differences between DC and CA on this point.

	KDDI
	1
	No need to change.


Summary of topic 3-issue 2:

All companies prefer option1 i.e. stick to current CA mechanism, the UE reports measurement gap capability per band/bandcombination;
Considering the majority we propose RAN2 to agree:

Proposal 12: Regarding UE measurement gap capability, stick to current CA mechanism, the UE reports measurement gap capability per band/bandcombination;
2.3.3 Issue 3: is gap alignment needed between the MeNB and the SeNB?
This question is:

· Question 1: do we need to do gap coordination between the MeNB and the SeNB, i.e. shall the MeNB and the SeNB exchange SFN offset and gap configuration? For instance to avoid the gap of one eNB impact another eNB.
	Company 
	Do we need to do gap coordination between the MeNB and the SeNB, i.e.  shall the MeNB and the SeNB to exchange SFN offset and gap configuration?

	
	Yes or no
	Remark

	Samsung
	Yes
	This is obviously required when adopting a common gap

	Ericsson
	Yes
	Coordination needed for common gap.

	ZTE
	Yes
	Not only the SFN offset, but may also subframe timing difference.

	CATT
	Yes
	One common measurement gap is sufficient. The SeNB shall be able to know the gap configuration to avoid scheduling data transmission at the gap.

	Fujitsu
	Yes 
	Gap coordination between the MeNB and the SeNB is required for common gap. However, in our understanding, during the gap coordination, SeNB can also acquire SFN offset between MCG and SCG by UE reporting. In this question, it seems imply during the gap coordination, only the MeNB and SeNB exchange SFN offset. 

	Microsoft
	Yes
	We assume this needs some network coordination.

	LG
	Yes
	Gap coordination is needed for a common gap. 

	ETRI
	Yes
	Coordination of gap alignment is an essential function for common gap configuration.

	NEC
	Yes
	Coordination is necessary anyway

	Huawei/HiSilicon
	Yes
	Coordination is needed for common gap solution.

	Sharp
	Yes
	This coordination is needed for common gap.

	CMCC
	Yes
	SeNB needs to know the gap configuration as well as the SFN offset

	Intel
	Yes
	This is more efficient if the gap is aligned. 

	ITRI
	No
	For independent measurement gaps, gap alignment is not necessary.  In addition, so far, we do not see much benefit for gap coordination between MeNB and SeNb for independent measurement gap.

	Qualcomm Incorporated
	Yes
	

	Potevio
	Yes
	This coordination of gap alignment is needed for common gap.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Yes
	SFN offset and possibly subframe offset is required for the gap coordination

	Nokia Networks, Nokia
	Yes
	It is the MeNB that decides on the gaps, and will communicate this to SeNB, who can then take the decision into account.

	NTT DOCOMO
	Yes
	Agree with the others.

	KDDI
	Yes
	


Summary of topic 3-issue 3:

22 companies think that gap alignment is needed between the MeNB and the SeNB;
1 company (ITRI) thinks that gap alignment is not needed if we adopt independent measurement gap.

Considering the majority we propose RAN2 to confirm:

Proposal 13: gap alignment is needed between the MeNB and the SeNB;

2.3.4 Issue 4: If the answer of issue 3 is yes,shall non-scheduling period of another eNB to be extended from 6ms to Xms? If yes, what value is preferred? 
As mentioned in [1], for unsynchronized scenario, coordination is needed between the MCG and the SCG, e.g. exchange of the gap configuration and SFN offset. Furthermore, because the MeNB and the SeNB may not be subframe alignment, as shown in figure below, the non-scheduling period for the SCG will have to be extended to xms from 6ms.
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· Question 1: shall non-scheduling period for the SeNB to be extended from 6ms to Xms? If yes, what value is preferred?
	Company 
	Shall non-scheduling period for the SeNB to be extended from 6ms to Xms? If yes, what value is preferred?

	
	Company’s view
	Remark

	Samsung
	Yes: Rx: 7ms, Tx: 8ms
	We think in general the length of non-scheduling period for the SeNB would be Rx: 7ms, Tx: 8ms. A shorter gap (Rx: 6, Tx: 7ms) may be possible in case MCG and SCG DL timing is closely aligned. We however think it should be left to network implementation to determine which sub-frames belong to the non-scheduling period. We think that in the specification it is sufficient to introduce a general statement that the UE does not use for Tx/ Rx any sub-frame that overlaps with the measurement gap i.e. no need to specify something for each individual case

	Ericsson
	
	This should be discussed in RAN4.

	ZTE
	Yes
	Should be discussed in RAN4 and captured in RAN1.

	CATT
	Possibly Yes
	But we think the extension of the measurement gap should be decided by RAN4.

	Fujitsu
	
	This should be discussed in RAN4.

	Microsoft
	
	This should be discussed in RAN1/RAN4.

	LG
	
	This should be discussed in RAN4/RAN1

	ETRI
	
	It seems that it is necessary to extend non-scheduling period from RAN2 point of view. However, details should be discussed in RAN4.

	NEC
	
	Prefer to discuss in RAN4 first

	Huawei/HiSilicon 
	Yes, Rx/Tx 7ms
	If the accuracy of SFN offset can be guaranteed, 7ms is sufficient.

	Sharp
	
	This should be discussed in RAN4.

	CMCC
	Yes, Rx/Tx 7ms
	7ms is sufficient provided that SFN offset accuracy is enough

	Intel
	
	This should be studied and decided in RAN4. 

	ITRI
	
	This should be discussed in RAN4.

	Qualcomm Incorporated
	Yes
	7ms for DL. The need for additional one subframe gap for UL should be discussed in RAN4.

	Potvio
	
	RAN4 should make the decision

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Yes
	Exact measurement gap value can be discussed in RAN4.

	Nokia Networks, Nokia
	Yes; X = 7ms
	This is clearly more RAN1/4 discussion rather than RAN2 discussion: If neither option has signalling impacts, there is not even need to discuss this in RAN2.

It seems unavoidable that the gap pattern needs to be extended by 1ms for asynchronous scenario, but for synchronized scenario the current gap length could be retained.

	NTT DOCOMO
	
	This is the realm of RAN4.

	KDDI
	
	Up to RAN4


Summary of topic 3-issue 4-question 1:

19 companies (Ericsson, ZTE, CATT, Fujitsu, Microsoft, LG, ETRI, NEC, Sharp, Intel, ITRI, Qualcomm Incorporated, Potvio, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Nokia Networks, Nokia, NTT DOCOMO, KDDI) think that the extension of the measurement gap for the SeNB shall be discussed in RAN4;
10 companies (Samsung, ZTE, CATT, ETRI, Huawei, HiSilicon, CMCC, Qualcomm Incorporated, Nokia Networks, Nokia) thinks that extension of the measurement gap for the SeNB is needed.

Considering the majority we propose RAN2 to agree:

Proposal 14: extension of the measurement gap for the SeNB is needed;

Proposal 14 bis: send LS to RAN4 to ask them to consider the exact value on the extension of the measurement gap.
· Question 2: as discussed in [5], shall non-scheduling period for the MeNB to be extended from 6ms to Xms? If yes, what value is preferred?
	Company 
	Shall non-scheduling period for the MeNB to be extended from 6ms to Xms? If yes, what value is preferred?

	
	Company’s view
	Remark

	Samsung
	No
	The common gap is determined by the MCG DL timing

	Ericsson
	
	This should be discussed in RAN4.

	ZTE
	Yes
	Should be discussed in RAN4 and captured in RAN1.

	CATT
	Possibly Yes
	But we think the extension of the measurement gap should be decided by RAN4.

	Fujitsu
	
	This should be discussed in RAN4.

	Microsoft
	
	This should be discussed in RAN1/RAN4.

	LG
	
	This should be discussed in RAN4

	ETRI
	
	As mentioned in previous question, this issue should be discussed in RAN4.

	NEC
	
	Prefer to discuss in RAN4 first

	Huawei/HiSilicon
	No 
	Agree with Samsung.

	Sharp
	
	This should be discussed in RAN4.

	CMCC
	No
	MCG should be kept unchanged

	Intel
	
	It should be discussed in RAN4.

	ITRI
	
	This should be discussed in RAN4.

	Qualcomm Incorporated
	No
	

	Potevio
	
	This should be discussed in RAN4

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	
	This should be discussed in RAN4, same as the previous issue.

	Nokia Networks, Nokia
	No 
	Since the gaps are based on MeNB SFN, there is no need to change the 6ms gap time for MeNB.

	NTT DOCOMO
	
	This is the realm of RAN4.

	KDDI
	
	Up to RAN4.


Summary of topic 3-issue 4-question 2:

16 companies (Ericsson, ZTE, CATT, Fujitsu, Microsoft, LG, ETRI, NEC, Sharp, Intel, ITRI, Potvio, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, NTT DOCOMO, and KDDI) think that the extension of the measurement gap for the MeNB shall be discussed in RAN4;
7 companies (Samsung, Huawei, HiSilicon, CMCC, Qualcomm Incorporated, Nokia Networks, Nokia) thinks that extension of the measurement gap for the MeNB is not needed.

Considering the majority we propose RAN2 to agree:

Proposal 15: send LS to RAN4 to ask them to consider whether the extension of measurement gap for the MeNB is needed, and if yes, what the exact value should be.
2.3.5 Issue 5: If the answer of issue 3 is yes, what‘s the accuracy requirement for gap alignment?
Before discussing potential solutions, we would like to invite companies to provide the view on the accuracy requirement for the SFN offset first. Here
The accuracy indicates the difference between the SFN offset observed by UE and the SFN offset observed by the network. 
There are two Scenarios for the SeNB to acquire SFN offset:

Scenario 1: To align DRX in order to save UE power;
	Company 
	what‘s the accuracy requirement for DRX alignment?

	
	Companies view
	Remark

	Samsung
	No strict requirement
	The better the accuracy, the higher the power saving. In case of poor accuracy (several ms/10’s of ms), power saving options will be limited (UEs is active for longer time/ might even switch on twice)

	Ericsson
	No requirements
	In principle, there is no accuracy requirement. More the OnDurations are aligned, more power is saved but there is no strict requirement. 

	ZTE
	No
	Share above views.

	CATT
	No requirements
	The DRX alignment only needs to be best effort. The SeNB or MeNB does not have to know the accurate DRX cycle of another. The accuracy which is more than 1 subframe could also be acceptable. 

	Fujitsu
	No requirement
	As power saving for UE is not required mandatorily, the accuracy for DRX alignment is not required as well. 

	Microsoft
	No requirements
	

	LG
	No requirements
	

	ETRI
	No
	As accuracy becomes better, UE could obtain higher gain in term of power consumption. However, we think there seems to be no accuracy requirement for gap alignment.

	Huawei/HiSilicon
	No
	

	Sharp
	No requirements
	

	CMCC
	Yes/No
	From DRX alignment point of view, a sub-frame level accuracy may be sufficient. As we see SFN offset accuracy requirement for measurement gap alignment should be much tighter, the accuracy requirement for DRX alignment could follow requirement for gap alignment, as commented in 2.3.5.

	Intel
	
	This should be discussed in RAN4.

	ITRI
	No requirements
	Since DRX alignment is not mandatory, the accuracy requirement for DRX alignment is not needed.

	Qualcomm Incorporated
	No requirement
	

	Potevio
	No requirements
	

	Alcatel-Lucent / Alcatel-Lucent Shanghai Bell 
	No requirement
	Share above views, how much power can be saved with DRX coordination is not clear.

	Nokia Networks, Nokia
	No requirements
	The accuracy question depends on what is exchanged between UE and network and between MeNB and SeNB.

From RAN2 viewpoint the UE knows the MeNB/SeNB SFN, hence is knows when the DRX periods occur. Hence, the issue is more about network requirements than UE requirements.

	NTT DOCOMO
	No requirement
	

	KDDI
	No requirement
	


Summary of topic 3-issue 5-scenario 1:

20 companies think that there is no strict requirement on DRX alignment;
1 company (CMCC) would like to reuse the accuracy requirement for gap alignment if it is already there.

1 company (Intel) prefers to discuss it in RAN4.
Considering the majority we propose RAN2 to agree:

Proposal 16: there is no strict requirement on DRX alignment.
Scenario 2: To align Measurement gap in order to avoid mismatch between the SeNB and the UE at gap duration;
	Company 
	what‘s the accuracy requirement for gap alignment?

	
	Companies view
	Remark

	Samsung
	No strict requirement
	The better the accuracy in determining the SFN+ subframe offset, the less uncertainty the SeNB has about which sub-frames are impacted by the measurement gap applied by the UE. E.g. if accuracy is e.g. < +/-0.4ms (assuming propagation delay variation is smaller than some tens of us), uncertainty is limited to two potential sets of affected sub-frames.

	Ericsson
	No strict requirements
	The measurement gaps could be aligned in subframe level to minimize the performance impact. But there is no strict requirements.

	ZTE
	No
	Should be discussed in RAN4

	CATT
	Up to RAN4.
	From RAN2 point of view, the alignment accuracy decided by RAN2 cannot be better than 1 subframe. RAN4 may need better alignment accuracy to improve the measurement performance.

	Fujitsu
	
	The accuracy requirement should ensure the non-scheduling period extension being limited within one subframe.

	Microsoft
	
	Agree with ZTE. Should be discussed in RAN4.

	ETRI
	No
	We think that minimum coordination level for gap alignment is sub-frame level.

	HiSilicon
	Yes
	As discussed in[23],  if the SFN offset is provided by the UE, the SeNB and the UE will have the same understanding on the gap time, i.e. there is no error between the UE and the SeNB. Therefore we can guarantee 7ms un-scheduling period for the SeNB. However if the SFN offset is obtained by the eNB themselves, considering the propagation delay difference and the UE frame boundary estimation error, we may have to use 8ms un-scheduling period for the SeNB.  

	Sharp
	
	This should be discussed in RAN4.

	CMCC
	Yes
	It partly falls in RAN4’ scope, but from RAN2 point of view, we can have some suggestions on the accuracy. Generally, it is desirable that MeNB/SeNB can tell the affected subframes. Accuracy within one CP length will pinpoint exactly whether a specific subframe will be affected. Accuracy within two CP length will limit the range of affected subframe to 1. Accuracy larger than two CP length but less than 0.5ms will limit the range of affected subframe to 2.

	Intel
	
	This should be discussed in RAN4.

	ITRI
	
	This should be discussed in RAN4.

	Qualcomm Incorporated
	
	Same view as Samsung. Accuracy affects network ability to know non-schedulable subframes of SCG.

	Potevio
	
	This should be discussed in RAN4.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	
	RAN4 is better WG to discuss this issue.

	Nokia Networks, Nokia
	
	The accuracy question depends on what is exchanged between UE and network and between MeNB and SeNB.

From RAN2 viewpoint the UE knows the MeNB/SeNB SFN, hence it knows when the gaps occur. Hence, the issue is more about network requirements than UE requirements.

Finally, we would note that having asynchronous MeNB and SeNB should also not cause any additional PCell interruptions due to measurement gaps.

	NTT DOCOMO
	RAN4 issue
	RAN4 will specify the performance requirement.

	KDDI
	
	Up to RAN4.


Summary of topic 3-issue 5-scenario 2:

12 companies (ZTE, CATT, Microsoft, Sharp, CMCC, Intel, ITRI, Potevio, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, NTT DOCOMO, KDDI) think that this shall be discussed in RAN4;
5 companies (Ericsson, CATT, Fujitsu, ETRI, HiSilicon, ) think it should be sub-frame level.

No clear majority is foreseen.
In fact, the intension of this question is to check whether companies could accept that extended value of measurement gap is increased by error of gap alignment. For instance, 

The SFN offset observed by the SeNB is Zero, i.e. the MeNB and the SeNB are aligned.  However from the UE side, the SFN offset is not zero.  As shown in the following figure, if the timing difference is larger than a CP length, i.e. 160Ts =5us, it may cause the UE demodulation error in subframe 8 if the SeNB schedules the UE in that subframe. If the error reached Xms, then we have to be extended the gap during from 7ms(shall be decided by RAN4) to 7+Xms.
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In order to avoid the extended gap, it makes sense to have a sufficient accuracy.
Additional question: can we agree that a sufficient accuracy is required to avoid the gap mismatch between the eNB and UE.
	Company 
	can we agree that a sufficient accuracy is required to avoid the gap mismatch between the eNB and UE？

	
	Companies view
	Remark

	Huawei, HiSilicon
	Yes
	We do not want to further extend the gap during from 7ms to Xms due to the possible error of SFN offset.

	Qualcomm Incorporated
	Yes
	We think it is desirable to minimize mismatch between the eNB and UE on non-schedulable subframes.

	NTT DOCOMO
	Yes
	Agree with the above comments. According to the RAN4 reply LS, the UE reporting solution can guarantee the subframe level accuracy of the SFN/subframe offset. As such, we expect that the additional Xms error will not occur. This viewpoint would be related to the solution selection in Issue 6.

	Intel
	Yes
	Should it be 6ms + xms?

Higher resolution is required to minimize the gap mismatch. It is also possible that MCG keeps 6ms gap and SCG extends to 7ms gap.

	Ericsson
	No strict requirement
	In principle, there is no strict requirement. If the SeNB does not have accurate understanding of the gap, one subframe is maybe impacted as the UE cannot receive anything. This can have performance impact but it is up to NW’s implementation then to correct this. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary of topic 3-issue 5-additional question:

5 Companies (Huawei, HiSilicon, Qualcomm Incorporated, NTT DOCOMO, Intel) agreed that sufficient accuracy is required to avoid the gap mismatch between the eNB and UE;
1 company (Ericsson) thinks there is no strict requirement because the network may correct it later. 
No sufficient feedback, therefore we propose RAN2 to discuss this issue online.
Proposal 17: ask RAN2 to discuss whether sufficient accuracy is required to avoid the gap mismatch between the eNB and UE.
2.3.6 Issue 6: If the answer of issue 3 is yes, how to achieve gap alignment? Network based solution or UE based solution?
As discussed at RAN2#85bis meeting, there are two alternatives for the SeNB to acquire the SFN offset:

· Option 1: Based on UE reporting.
For option 1, UE acquires and reports to network the information which can be used by network to know the timing offset.   

· Option 2: Network based solution . 
For Alt 2, the MeNB and the SeNB could exchange the SFN timing difference in a standardized or non-standardized manner.UE reporting of timing difference is not required. . 

Note:

According to RAN4 LS[22], seems all solutions could work.


As mentioned in RAN3 LS[21],there is no standardised mechanism for option2.
	Company 
	How to achieve gap alignment? Network based solution or UE based solution?

	
	Option
	Remark

	Samsung
	2
	Given the short time left for Rel-12, we propose to rely on a network based solution (i.e. no UE reporting). Whether for REL-12 RAN3 will standardise a mechanism over X2 or leave it to OAM can be left to RAN3

	ZTE
	
	We prefer NW based non-standardized solution .

	CATT
	2
	RAN3 and RAN4 have confirmed that both Option 1 and 2 are applicable solutions. From RAN2 point of view, introducing extra signaling over Uu would be unnecessary.

	Fujitsu
	
	We have no preference, Both options can work.

	Microsoft
	2
	Agree with Samsung and prefer network based solution.

	LG
	2
	Agree with Samsung. Given the limited time lefr for Rel-12, we could rely on network based solution, e.g. OAM. 

	ETRI
	1, 2
	Both solutions are possible. In UE-based solution, it is necessary to design a message transferring SFN offset. Based on RAN3 decision regarding this issue, X2-based solution could be achieved by network implementation.

	NEC
	2
	It is simper.

	Huawei/HiSilicon
	1
	As we discussed in 2.3.5, if we adopt 2, we cannot avoid 8ms un-scheduling period for the SeNB. However if we adopt 1, 7ms can be used. Therefore we prefer 1.

	Sharp
	2
	Agree with Samsung.

	CMCC
	1 or 2
	It depends on the accuracy requirement. Solution 2 may not be suitable for tight accuracy requirement due to the error spreading.

	Intel
	2
	Option 2 minimizes signaling overhead at the UE and no standardization impact.  

	Qualcomm Incorporated
	Sync only or 1
	If it is possible for the network to obtain time difference between MCG and SCG (as RAN3 indicated), we would like to remove asynchronous operation from release-12.

Otherwise, we should define UE reporting based mechanism.

	Potevio
	2
	Both options works but we think option 2 minimizes impact of UE. 

	Nokia Networks, Nokia
	1, 2
	Option 1 should be based on NW requesting to get the SFN difference. It should still be possible to configure the DC without requesting any UE reporting for SFN (e.g. for synchronized networks).

Option 2 could be adopted for sake of simplicity. Then it would be up to RAN3 whether to standardize the procedure for exchanging the difference.

	NTT DOCOMO
	1
	Although RAN3/4 replied that the NW based solution is feasible, the SFN offset accuracy is still uncertain. Given that the UE based solution can provide the subframe level accuracy according to the RAN4 feedback in [22], we prefer the UE based solution for Rel-12 Dual Connectivity to work with sufficient accuracy.

	KDDI
	1
	Agree with Qualcomm.

	Ericsson
	2
	Agree with Samsung. Details can be discussed in RAN3 (whether to standardize a mechanism over X2 or leave it to OAM).
	2
	Given the short time left for Rel-12, we propose to rely on a network based solution (i.e. no UE reporting). Whether for REL-12 RAN3 will standardise a mechanism over X2 or leave it to OAM can be left to RAN3


Summary of topic 3-issue 6:

5 Companies (Huawei, HiSilicon, Qualcomm Incorporated, NTT DOCOMO,KDDI) prefer option 1 UE based solution;
9 companies (Samsung, ZTE, CATT, Microsoft, NEC, Sharp, Intel, Potevio, Ericsson) prefer option 2 network based solution;
5 companies (Fujitsu, ETRI, CMCC, Nokia networks, Nokia ) have no strong opinion; 
2 companies expressed that we could only consider sync scenario or UE reporting based mechanism. 
Considering there is no majority we propose:

Proposal 18: RAN2 is requested to discuss how to achieve gap alignment? Network based solution or UE based solution?
3 Summary
This contribution is report and summary of email discussion [86#29][LTE/DC] RRM measurements (Huawei). Based on the inputs of companies, we would like ask RAN2 to agree and confirm following proposals and observation:

Proposal 1: all SCells include PSCell belonging to the SeNB shall be reported as SCell measurement result.
Proposal 2: measurement procedure of serving cells belonging to the SeNB shall not be impacted due to RLF of SeNB.
Proposal 3: do not introduce UE autonomous actions (activation/deactivation), i.e. S-RLF shall not autonomously change the cell status.
Proposal 4: The issue which DRX cycle to apply when determining the measurement accuracy (MCG, SCG, shortest, indicated) shall be discussed in RAN4.

Proposal 5: send LS to RAN4 to inform them of the agreements on separate DRX for MeNB and SeNB, and trigger their discussion on measurement requirement.
Proposal 6: current measurement events are sufficient for SCells belonging to the SeNB.
Proposal 7: current measurement events for intra-freq are sufficient for PSCell, and A6 can be applied for PSCell.
Proposal 8: enhance measurement events on inter freq for PSCell.
Proposal 10: all following scenarios shall be considered in RAN2 discussion;

•
Scenario 1: MCG and SCG in the same band, 

•
Scenario 2: MCG and SCG in different bands, and 

•
Scenario 3: part of MCG and SCG DL transmission share the same band.
Proposal 10bis: Send LS to RAN4 to ask their opinion on RAN2 assumptions of scenarios;
Observation 1: option 1 Common gap for the MeNB and the SeNB can work for all scenarios;
Proposal 11: Choose common gap for the MeNB and the SeNB as gap mechanism for DC;

Proposal 11 bis: send LS to RAN4 to inform them of RAN2 agreement on measurement gap .

Proposal 12: Regarding UE measurement gap capability, stick to current CA mechanism, the UE reports measurement gap capability per band/bandcombination;
Proposal 13: gap alignment is needed between the MeNB and the SeNB;

Proposal 14: extension of the measurement gap for the SeNB is needed;

Proposal 14 bis: send LS to RAN4 to ask them to consider the exact value on the extension of the measurement gap.

Proposal 15: send LS to RAN4 to ask them to consider whether the extension of measurement gap for the MeNB is needed, and if yes, what the exact value should be.
Proposal 16: there is no strict requirement on DRX alignment.
Regarding the LS to RAN4, we would like to inform them of following agreements, and ask following questions:


Agreement 1: separate DRX for MeNB and SeNB;

Question 1: Ask RAN4 to consider which DRX cycle to be used in determining the requirement of the measurement accuracy;

Agreement 2: enhance measurement events for PSCell;
Agreement 3: RAN2 assumptions;

•
Scenario 1: MCG and SCG in the same band, 

•
Scenario 2: MCG and SCG in different bands, and 

•
Scenario 3: part of MCG and SCG DL transmission share the same band.
Question 2: ask RAN4 opinion on RAN2 assumptions of scenarios;

Agreement 4: Choose common gap for the MeNB and the SeNB as gap mechanism for DC;

Agreement 5: gap alignment is needed between the MeNB and the SeNB;

Agreement 6: extension of the measurement gap for the SeNB is needed;

Question 3: ask RAN4 to consider the exact value on the extension of the measurement gap;

Question 4: ask RAN4 to consider whether the extension of measurement gap for the MeNB is needed, and if yes, what the exact value should be.
Agreement 7: there is no strict requirement on DRX alignment.
Note: we may inform RAN4 of the accuracy requirement on gap alignment if RAN2 could have majority. 
Proposal 19: Ask RAN2 to approve draft LS [26] to RAN4/RAN1;
Open issues need to be discussed in RAN2:

Issue 1: “reuse and modify A3/A5 for PSCell” or “introduce new events for PSCell”?

We provided two draft TPs based on option 1 “reuse and modify A3/A5 for PSCell” or “introduce new events for PSCell” and option 2 “introduce new events for PSCell”. We would ask RAN 2 to discuss which option shall be chosen and approve corresponding TP.
Proposal 9: RAN2 is requested to discuss and decide whether “reuse and modify A3/A5 for PSCell” or “introduce new events for PSCell” based on [24], [25].

Issue 2: how to achieve gap alignment?

Proposal 17: RAN2 is requested to discuss whether sufficient accuracy is required to avoid the gap mismatch between the eNB and UE.
Proposal 18: RAN2 is requested to discuss how to achieve gap alignment? Network based solution or UE based solution?
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