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1 Introduction 
At last RAN2#70 meeting it was agreed that in Rel10, during the handover procedure, the Pcell is selected by the source eNB as in Rel8/9, to ensure backwards compatibility. And, as in Rel8/9, the possibility for the target eNB to override the source eNB decision and change the Pcell is maintained. However, it was agreed that nothing is promoted to enhance this behavior, e.g. there is no need to discuss additional information to be provided to the target eNB.

RAN2 also agreed that it is up to the target eNB to decide which Scells to be configured at the handover. However, it was not clear what kind of information is needed for the target eNB to make this decision. So the email discussion will discuss the following issues [1]:

Issue1: What information does the source eNB provide to the target eNB for enabling it to make a sensible Scell selection ?  E.g. measurement information, candidate list,...

Issue2: Do we need additional UE measurement reporting for providing this information ?

2 Discussion
There are basically two kinds of information to be provided during the handover procedure: one is the candidate Scell list and another one is related to the quality of the cells within the list, e.g. some measurement results or some simplified information like the order of the candidate cells. During the last meeting, RAN2 didn’t go into a detailed discussion of these approaches. So a clarification on the information details is needed. The email discussion should also assess whether any new additional information is required.

2.1 Candidate Scell list
Since it has already been agreed that the source eNB shall provide the candidate cell for Pcell, this email discussion will focus on the candidate list for possible Scells. Many companies already proposed to include one candidate Scell list within backhaul signaling. But, from previous contributions, it is not completely clear how the candidate Scell list is really defined.  Here are some aspects for clarification:

· How many cells per SCC are allowed in the candidate Scell list [2][3]: one or more than one? 

· Are the candidate Scells always selected by the source eNB based on measurement results? Should the candidate Scells be the best ones on the corresponding carriers? or is it purely implementation dependent in the source eNB, i.e. there is no limitation on the source eNB?  

· What stage3 information is included in the list? E-CGI or other information?

· …

Companies are invited to express their views on the need/definition of the candidate Scell list, indicating possible benefits and/or the expected behaviour at the target eNB. Any new aspect should preferably be raised during the 1st week after the kickoff of the email discussion.
	Company
	Description of  candidate Scells list
	comments

	ZTE
	Cells within candidate list is expressed as E-CGI which is aligned to Rel8/9. And no more than one cell per carrier is included. Source eNB is assumed to build the candidate list mainly based on received/stored measurement report from UE, but source eNB’s behavior is purely up to its implementation.
	If no candidate Scell list is available within backhaul signaling, target eNB would have to select Scells blindly in conservative way e.g. to configure all possible Scell and then delete some of them based on measurement information e.g. MRM/CQI etc. Thus would introduce delay to apply carrier aggregation feature and more signaling overhead.

	Qualcomm Incorporated
	At least the best cell per CC should be reported from the source eNB to the target eNB so that the target does not select a suboptimal cell as the serving cell.
	The source eNB behavior should be specified. The usefulness of forwarded information becomes questionable when everything is left to eNB implementation. This is especially true in multi-vendor environment.

	Motorola
	We think that the source eNB needs to at least provide a list of candidate S-cells.
	

	Hitachi
	Source eNB should be able to indicate all possible Scell candidates. Source eNB should be able to provide sufficient information to leave the Scell selection to target eNB. Note that this is of course from specification point of view
	This would allow the target eNB to select Scells adequately.

We do not intend to force the source eNB to report everything. However some guideline can be considered.

	Samsung
	We consider it sufficient if the source indicates the best cell on each relevant frequency
	Our assumption is that on a given frequency, the decision which cell to select is primarily based on radio conditions (i.e. only when cells are of similar quality, EUTRAN may consider other factors). Considering this, we think that there is no strong need to provide information regarding multiple cells on a frequency i.e. best cell is sufficient

	NSN/Nokia
	- One SCell candidate per SCC should be enough. 

- The candidate SCell should be based on the measurement result.

- For list of the target SCells from the source eNB to target eNB, if the measurement for the cell in any carrier (not belonging to SCCs in the source) is available and exceeds certain quality, that cell also can be included in the list so that the target eNB can consider it for SCell selection.
	- SCell selection in the SCC is intra-frequency candidate. Thus best-cell principle should be applied to this case as well.

- To be the candidate of target SCell, this cell shall be over the threshold for the target cell selection like any other HO target cell selection. Otherwise, using not the best cell will create interference in that carrier.

	Huawei
	To reduce the message size, it is better to indicate one cell per frequency in HO preparation procedure. 

For candidate Scell selection, considering source and target may have different policy, source eNB should choose candidate Scell based on measurement results, i.e. source eNB should not choose candidate Scell based on HO policy itself, e.g. SPID etc.

ECGI can be used to indicate a particular Scell in candidate list.
	

	MediaTek
	The source eNB should provide a list of suggested candidate Scells, and at least one Scell per SCC should be provided. The list may not cover all CCs of the target eNB since UE may not have measurement reports on all CCs to the source eNB.
	Without such list, the target eNB has to do Scell selection based on limited information, which leads to higher chance of Scell reassignment. . 

	Alcatel-Lucent
	The source eNB should provide the target eNB with the best candidate Scell per SCC or other carriers not the SCC of the source based on measurement results from the UE.
	This candidate Scells should be deemed useable for carrier aggregation by the source eNB.

	Panasonic
	The number of Scells which are included in candidate Scell list would be decided by source eNB(i.e. no limitation on the source eNB) since if there are cells which have similar reception power in same frequency, it is good for Target eNB to be informed both cells for load balancing. Candidate Scell list is structured by ECGI　and measurement information.
	In deployment scenario 3 and 4, if there is no candidate Scell list, Target eNB could not configure the Scells to UE since Target eNB could not guess the sector or the RRH which UE belongs. In deployment scenario 1, 2 and 5, if there is no candidate Scell list, target eNB could configure applicable Scells to UE since Target eNB could guess Scells for UE. However, UE may not be able to use Scells from the beginning after receiving handover command in deployment scenario 2 and 5 since UE may be out of coverage.

	CATT
	At least the best cell on each SCC with measurement config should be provided by the source eNB.

Candidate Scells should be provided based on measurement report from UE.

	Providing at least one cell on each SCC can fully utilize the frequency information for carrier aggregation.
Whether these measurement results are event triggered or need to be fresh is FFS.

	CMCC
	The best cell for each frequency deployed in the target eNB is enough.

The choice of candidate SCells in source eNB should be based on the measurement result, such as RSRP/RSRQ. Candidate Scells are not limited to the frequency of SCells in the source eNB.
	

	Intel
	A list of candidate SCells is provided. The SCells in the list is selected by source eNB based on available measurement, i.e., their channel quality is sufficiently good so that these SCells are likely usable right after handover. For each SCC that a few Scells’ measurements are available, the best Scell should be enough.
	

	Ericsson, ST-Ericsson
	The source eNB provides a list of candidate Scells which contains one best cell per CC under the target eNB based on the UE measurement results.  
	Instead of the blind addition of Scells by the target, the candidate Scells list from the source eNB is useful for the target eNB at Scells selection.     

	NEC
	The list of potential candidates for Scells on SCC in a source eNB should be provided to a target eNB. At most one candidate is enough per SCC. 
	Scell candidate on a frequency other than SCC in a source eNB could be a candidate. This possibility should be discussed further. 

	LGE
	For Scell selection in the target eNB, no information is needed from the source eNB. The target eNB can blindly configure Scells if they are needed.
	- The measurement information of the candidate Scell before handover may be out-of-date after handover. The correct measurement information is available only after handover.

- If the CA is deployed to cover the coverage hole, the candidate Scell before handover may not be available after handover. 

- If the CA is deployed to increase the data rate (i.e. overlaying scenario), the target eNB can blindly configure Scells based on the required data rate.

	InterDigital
	The list of candidate Scells consists of at most one cell per SCC. This cell should be the best cell of the SCC.
	The best cell principle should be applied to avoid interference issues. It is not clear what the target eNB could do with the info of non-best cells.

	Pantech
	The list of candidate for Scells which are decided based on the measurement report from UE could be provided to select Scells in target eNB.
	

	DOCOMO
	At least the best cell per CC (not restricted to cells belonging to the TeNB) should be reported. Extension to “best-N” can be considered.

The list should be described as EARFCN + PCI + RSRP/ RSRQ. Use of ECID might be difficult since the UE will not report ECID in MRs and considering PCI confusion.
	Although how this information is created is up to SeNB implementation, to be able to transfer up to date information, it should be possible for the UE to report available measurement results when transmitting an MR (no need for the UE to perform additional measurements after the event has been triggered, so that handover is not delayed).
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2.2 Measurement information
Measurement information refers to actual measurement reports from the UE or to some deduced information based on the measurement reports. And measurement reports here refer to normal event triggered/event triggered periodical/periodical measurement reports which have already been agreed at last RAN2 meeting. Here are some aspects for clarification:

· Should only some ‘triggered events’ (e.g. ‘A3-PCC’) be included in the measurement information, or also the detailed measurement results (e.g. RSRP/RSRQ)?

· If RSRP/RSRQ are included, should there be any limitation on the measurement results? e.g. should the quantity be aligned among all Scells? (i.e. if e.g. RSRP is provided for one candidate Scell, shall it be provided for all the possible Scells in the list?)
· If only a deduced information - based on measurement reports - will be chosen, what should it be? E.g. would the Scells in the list be ordered in terms of some indicated measurement quantity?

·  …

Companies are invited to express their views on the need/definition of the measurement information, indicating possible benefits and/or the expected behaviour at the target eNB. Any new aspect should preferably be raised during the 1st week after the kickoff of the email discussion.
	Company
	Description of  measurement information
	comments

	ZTE
	The order of Scell within candidate Scell list based on radio link quality e.g. RSRP/RSRQ
	We assume source eNB would build the candidate Scell list mainly based on received/stored measurement report, so all the Scell within the list is applicable for carrier aggregation in terms of radio quality. And the order of Scell provide some additional information which maybe useful for target eNB e.g. eNB may decide to delete one Scell based on the order information if not all the Scell is needed. Furthermore it is for free i.e. the order itself doesn’t demand any extra bits.

	Qualcomm Incorporated
	It is important for the target eNB to be aware of link imbalance among serving CCs. Measurement results from the UE forwarded to the target eNB will help the target eNB select appropriate “serving CC set”.
	The source eNB behavior should be specified. The usefulness of forwarded information becomes questionable when everything is left to eNB implementation. This is especially true in multi-vendor environment.

	Motorola
	
	We are not sure if forwarding measurement results from source eNB to target eNB adds much value. Note that measurement configurations for different CCs can be quite different (e.g. different offset values, different quantities, different time-to-triggers etc). So measurement reports for different CCs can be received at source eNB at very different times and with different periodicities. So the information transferred from the source eNB to target eNB may not be up to date and it is unclear how useful this would be to the target eNB. Additionally, the measurement accuracy requirements are different depending on whether gaps are used for the measurements or not.

Of course the source eNB can request a new set of measurements from the UE for the multiple CCs just prior to handover. However, this can have significant problems:

1. The additional measurements and measurement reporting can delay the handover increasing the risk of handover failure. The delay can be quite significant because it can take some time to get measurements on all the CCs; measurement gaps or  switching gaps may also be needed when measurements are taken, leading to lost transmissions when radio conditions are already poor enough to require handover.

2. Given that UE is expected to provide fresh measurements across all CCs, the measurement report can be large; attempting to transmit a large measurement report when the radio conditions are poor enough to require a handover, can further increase the likelihood of handover failure.

	Hitachi
	Source eNB should be able to provide available measurement results e.g. RSRP, RSRQ for all Scell candidates.
	Our assumption is that the source eNB would construct Scell candidate list based on the cells for which measurement is configured for the concerned UE. Thus in general measurement results of any Scell candidates would be available for source eNB. Also additional reporting discussed in 2.3 is also useful.

	Samsung
	Source eNB provides the available measurement information for the best cell
	Across frequencies, radio quality need not be the prime factor for deciding sCells (although still important for optimising overall throughput). Considering this, we think that, to consider which CC to configure, it seems desirable to know the measured result of the best cell on each frequency

	NSN/Nokia
	- Source eNB doesn’t need to transfer the measurement result to the target eNB.
	- We don’t see any reason to include measurement results as such. When cells are included in the SCell list, they should be already available to be used for SCell in the target. Thus it is not clear what the reason is and how to use them in the target eNB.

	Huawei
	Source eNB provides RSRP/RSRQ per Scell and serving traffic throughput (UL/ DL) to target eNB.
	To satisfy user experience, we prefer to avoid the drop of throughput after HO due to unsuitable bandwidth configured upon HO.  So the important thing is that the target eNB can configure suitable quantity of Scell for UE upon HO. To realize it, target eNB need to know the traffic throughput , e.g. 'medium term average throughput on UL/DL' UE served in source eNB and measurement results of Scells, thus eNB can know how many Scells are needed for particular UE.

In addition, the source eNB and the target eNB are possibly provided by different vendor or operator, they may have different policy based on their RRM algorithm or operator policy. Therefore, it can provide more flexibility in the target eNB if the measurement results of the candidate Scells are provided. And RSRP and RSRQ only occupies 7 bits and 6 bits respectively, comparing with ECGI (28 bits), the additional overhead increasing on the X2/S1 is slight.

	MediaTek
	Forwarding measurement results to the target eNB may be beneficial if not much overhead is introduced. 

The list of candidate Scells could be ordered according to the channel qualities. In this case, the Scell list itself could be seen as a brief summary of UE’s measurement results on the Scells.
	Pro: Target eNB has more reference information to make more accurate Scell decision.

Con: If the source eNB does not configure extra measurements for the UE before handover and wait for some time to collect enough reports, the measurement results forwarded to the target eNB can be outdated, or may not cover all SCCs/Scells of the target eNB. 

	Alcatel-Lucent
	Only the list of candidate Scells deemed to be aggregate-able by the source eNB needs to be sent to the target eNB.
	

	Panasonic
	The order of Scell within candidate Scell list based on radio link quality is useful. Furthermore, measurement information is necessary for target eNB to select Scells among component carrier for the case that the number of configured Scell in target eNB is lower than that in source eNB.
	Within one component carrier, the order of Scell within candidate Scell list based on radio link quality would be enough since there are one or two candidates of Scell in one frequency. On the other hand, if several component carriers are considered, measurement information is helpful for target eNB to select Scells since target eNB needs to compare the quality of Scells among several frequencies.

	CATT
	It is enough to provide candidate Scells in the order of channel quality, e.g. RSRP/RSRQ.
	Target eNB does not need such detailed information about candidate Scells. Source eNB provides this list and should have guaranteed any of them could be used for Scell. Providing the ordered list does not introduce extra overhead.

	CMCC
	It is beneficial that source eNB provides measurement results (RSRP/RSPQ) to target eNB.
	Different eNB may have different policies, such as different threshold for configuring Scell, etc, and hence the measurement results may help target eNB to decide the Scells.

	Intel
	List of candidate Scells, possibly ordered by channel quality, is good enough.
	The benefit of providing detailed measurement information for the target eNB is not very convincing. The measurement itself may not be up-to-date by the time handover is completed. Target eNB will eventually use CQI report for proper scheduling on all activated Scells anyway. 
If it is really desirable to enable target eNB to apply its own policy based on measurement, source eNB would better provide full measurement report to target eNB, e.g. not just the best Scell on each SCC and possibly additional measurement reporting as discussed in 2.3, which causes lots of overhead.

	Ericsson, ST-Ericsson
	The candidate Scells list includes the measurement results from the UE. The target eNB decides itself which Scells to configure. 
	For load balancing and other possible reasons in the target eNB, the actual measurement result of each candidate cell could be useful for the target eNB to decide the suitable Scell. 

	NEC
	The list of Scells is provided in descending order with respect to the measurement results, e.g. RSRP.
	Since the source eNB should provide the list of Scells in the descending order with respect to e.g. RSRP, it should be considered carefully whether or not the measurement results is really needed. 

	LGE
	Nothing needed. See 2.1.
	

	InterDigital
	Include the measurements results along with the corresponding candidate Scell. 
	This seems beneficial to allow the target eNB to decide not to configure some low-quality Scell candidates.

	DOCOMO
	Measurement results (obtained from the UE) should be forwarded.
	If only the candidate cell ids are forwarded, the TeNB does not know how such candidates were selected by the SeNB and whether those candidates meet the policies applied in the TeNB.
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2.3 Additional measurement reporting
Additional measurement reporting from the UE is only needed if  measurement information defined so far is felt as not sufficient for the target eNB to select the Scells. So, first of all it is important to clarify the requirement on the additional measurement reports. Furthermore, any additional piece of information doesn’t come for free. RAN2 has already briefly discussed this based on [2] during the last meeting. So it is also beneficial to clarify the potential introduced complexity for the UE (e.g. how the UE gets the additional measurement results) and the impact on RRC specification (e.g. how the eNB indicates the additional measurement reports in the measurement configuration and how the UE reports them). 

Companies are then invited to express their views on the need/definition of additional measurement reports, providing a corresponding impact analysis.
	Company
	Requirement on additional measurement report
	Impact analysis on UE and RRC specification
	Do we need it ? (all companies, not only the one suggesting the enhancement, are invited to comment here)

	ZTE
	We see no requirement on additional measurement report. Please refer to comments in section 2.2
	Since no all the measurement is for mobility purpose, so eNB has to indicate within measurement configuration which measure id is related to additional measurement report. And new trigger and IE need be defined for UE to report it.
	No (reported additional measurement result is not filtered by TTT, so it is not so reliable.)

	Qualcomm Incorporated
	CA operation naturally increases the availability of measurements from multiple carriers. Reporting measurement results from all the configured CCs would be beneficial for enabling “multi-carrier” handover.  
	Reporting available measurements from the configured CCs does not lead to significant complexity.

Probably this is a natural extension of the release-8 scheme where the UE always report RSRP/RSRQ of the serving cell.

We do not see any reliability issue with TTT. The UE just reports available layer-3 filtered measurement results. It does not require any additional event trigger that needs time domain hysteresis (TTT) for reliability.
	Beneficial

	Motorola
	We do not consider making the UE send additional or larger measurement reports for the purpose of handover to be a good approach. As pointed out in our comments in section 2.2, we think this can increase the risk of handover failure.
	
	

	Hitachi
	Additional mechanism such as R2-103116 is beneficial for handover in CA operation. Availability or freshness of the measurement results may differ among frequencies, at the timing of handover decision at the source eNB. In order to enable the source eNB to provide the target eNB with sufficient information, additional reporting trigger should be introduced.
	We think the impacts on UE measurement and RRC spec development are quite limited. 
	Yes

	Samsung
	Our proposal is that e.g. within the reportConfig, a bit would be added by which EUTRAN can request the UE to report the best cell on each frequency. The reporting of this information would be similar to the available measurement reporting for RLF i.e. normal procedures apply e.g. L3 filtering, blacklisting.
	Adding the best cell on each frequency increases size of the concerned measurement report message with ~20 bits per frequency (objectId, PCI, measResult). In previous discussions the size of the measurement report was estimated to be 150- 200 bits, although a report including just the RSRP for one neighbour would just be 7 octets. If the UE is configured to measure 4 additional frequencies, the relative increase in message size, although not marginal, does not seem to be excessive. Moreover, E-UTRAN would be able to control this.
We don’t really see a real need to exclude specific frequencies i.e. we don’t really understand which for which frequencies such reporting would really be a problem
	

	NSN/Nokia
	We don’t see a clear motivation to have these measurements either.
	
	No

	Huawei
	Without additional measurement report, the source eNB may not be able to provide sufficient quantity of Scell and may provide scell based on outdated measurement result, thus target eNB can not make the exact decision. Considering this, we think the additional measurement report is useful for CC management and mobility.
	We can not see much more additional complexity to report additional available measurement report since it is only require UE to include additional available measurement results together with triggered measurement report.
	Reporting additional measurement has some benefits for CC management and mobility.

	MediaTek
	Forwarding measurement results to the target eNB should be a best-effort task so that HO process won’t be delayed. 
	Pros: Source/target eNB has more reference information to make more accurate Scell decision.

Possible impacts:

1. Additional measurement may requires the source eNB to either advance the time of handover preparation, or postpone handover execution until the source eNB has collected enough measurement results. In the former case, the threshold to trigger handover measurement may also be adjusted to trigger handover earlier. 

2. If the multi-carrier configuration at the target eNB is different from the source eNB, the source eNB may have to configure additional measurement objects for the UE to do additional measurement before HO. If this kind of additional measurement is configured before the decision of target eNB, the amount of reports may be huge since all possible candidate target eNBs need to be reported. 
	Can be beneficial if the concerns of HO delay and UE complexity could be well resolved

	Alcatel-Lucent
	The UE should provide additional measurement results to the source eNB for selecting the best candidate Scell per SCC or other carrier not part of the SCC of the source eNB. This additional measurement results should be provided by the UE at the same time when it reports the handover event. We consider stored measurement to be not useful for this.  
	We think the impact to UE and specification is limited for additional measurement information.
	Yes

	Panasonic
	In CA case, source eNB needs to make candidate Scell list as discussed in section2.2. Therefore, before making candidate Scell list, it is necessary collect some measurement reports. Thus, additional measurement result would be needed. On the other hand, to report just before handover increase the message size before handover and increase the risk of handover failure. The amount of the signalling bits should be carefully evaluated.
	If it is reported, it is necessary to specify UE action when UE combine some measurement reports to one measurement report.
	Worth to consider

	CATT
	With additional measurement reporting, source eNB will gather as much information as possible at the time of some event triggering. This will shorten the latency for handover decision. Additional measurement reporting may be very beneficial for candidate Scell provision.
	It depends on what the intended additional reporting is like. If only best effort reporting is favored, then no work needs to be introduced to eNB measurement configuration. Extending current UE measurement report seems not quite unacceptable at the cost of increased overhead, which should be tolerable given that CA is introduced.
	Yes

	CMCC
	It will be better to report additional measurement results of candidate Scells  to guarantee target eNB getting the latest measurement results
	When the event for mobility purpose (such as A3-PCC) is triggered, measurement results of candidate Scells can also be collected and reported, which does not lead to additional latency, but introducing some additional overhead. However, potential schemes could be studied to reduce the overhead.
	Yes

	Intel
	Additional measurement information is an optimization. Even though it could be beneficial, it does not seem critical. 
	While additional measurement information can be obtained without much change in the spec, the overhead and latency issues have to be addressed.
In addition, the usefulness of such optimization depends on the outcome of question 2.1 and 2.2.
	NO, unless the discussion outcome of 2.1/2.2 strongly suggests the need for this optimization.

	Ericsson, ST-Ericsson
	We can see some benefits on an additional measurements reporting from the UE attached to the measurement report triggered the handover. The UE is only required to report the measurement results that are already available.  
	The impacts in both the eNB and the UE seem manageable. And the size increase of the measurement report could be acceptable, i.e. should not increase the HO failure rate significantly. However the additional measurement reporting could be also viewed as optimization only and how useful it is in reality is not always certain. 
	

	NEC
	We do not see the strong motivation to support additional measurements. 
	
	No (negative)

	LGE
	Nothing needed. See 2.1.
	
	

	InterDigital
	The UE sends additional measurement results for the SCC’s in the report that triggers the handover.
	To ensure that the target eNB gets up to date measurement results for each candidate Scell.
Main impact on the UE is the increase of the size of the measurement report, This seems manageable, as shown by Samsung.
	Yes

	DOCOMO
	Available measurement results of CCs for which measurement has been configured should be attached to an MR, although the trigger for sending MR should remain the same. As Qualcomm commented, such measurement results should be naturally available when the UE is in CA.

As Samsung is proposing, it should be possible for the network to configure this behavior.

Whether to report only the best cell per CC or best-N can be considered.
	Although this will increase MR size, some increase in size should be tolerable since the UE is in CA.
	Yes
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3 Summary of email discussion

About 21 companies join the email discussion :

ZTE, Qualcomm Incorporated, Motorola, Hitachi, Samsung, NSN/Nokia, Huawei, MediaTek, Alcatel-Lucent, Panasonic, CATT, CMCC, Intel, Ericsson, ST-Ericsson, NEC, LGE, InterDigital, Pantech, NTT DoCoMo.
3.1 Candidate Scell list
In order to extend the discussion,  further detail aspects are raised in terms of candidate Scells list itself as following:
· How many cells per SCC are allowed in the candidate Scell list [2][3]: one or more than one? 

· Are the candidate Scells always selected by the source eNB based on measurement results? Should the candidate Scells be the best ones on the corresponding carriers? or is it purely implementation dependent in the source eNB, i.e. there is no limitation on the source eNB?  

· What stage3 information is included in the list? E-CGI or other information?

No new aspects are raised during the email discussion. And companies basically answered first 2 aspects. Few companies also considered 3rd aspects. In general except for 1 company (LGE) all other 18 companies agree to forward one candidate Scell list from source eNB to target eNB. LGE believe target eNB can add Scell blindly.
As for the 1st aspect,  13 companies agree to include the best cell of one frequency is sufficient. And 3 companies think at least the best cell of one frequency should be included. While 2 companies incline to believe no limitation is needed i.e. source eNB should forward all possible candidate of Scell to target eNB. The main reason to have only the best cell is best radio principle should be followed for intra-frequency case.
As for the 2nd aspect, 9 companies think source eNB should build the Scell candidate list based on measurement results in source eNB. But they don’t indicate this kind of source eNB’s behaviour should be specified. Other two companies (Qualcomm, Hitachi) believe source eNB’s behaviour should be specified.
As for the 3rd aspect, only 3 companies think E-CGI could be used as stage3 information for Scell in the list.
3.2 Measurement information
Similar as Scell candidate list few detail aspects are raised in the email discussion for further clarification of possible forwarded measurement result. However companies answer the question in general way. And except for measurement result, one company (Huawei) mentioned that average throughput of UE in source cell should also be forwarded. But no support is shown during the email discussion.
9 companies think it is necessary to forward measurement result of included Scell (or best cell of frquency) to the target eNB. And the measurement result is mainly referred to RSRP/RSRQ but not triggered measurement event itself. The main reason is target eNB need those detail measurement result to compare Scells vertically because target eNB may have different RRM policy.  For example a better neighbouring cell in source eNB maybe not good enough for target eNB to aggregate. Another example is target eNB may consider those measurement result when try to balance traffic load. And another 6 companies believe the order of Scell according to radio quality e.g. RSRP is sufficient.
6 companies believe no measurement result forwarding is necessary. One of the reason is target should anyway trust the decision of source eNB i.e. when one cell is included within Scell candidate cell it could be aggregated in terms of radio quality. And another reason is those forwarded measurement result might be more or less out of date because the measurement event of Scells won’t be triggered always at the same time. Some companies also express their concern on the possible signalling overhead. That is one of the reason why 6 companies prefer the order information because it is for free in terms of signalling overhead.
3.3 Additional measurement reporting
Except for the concept in [2] one companies also mentioned source eNB wait for more measurement reports after HO-triggered-one. And one company indicate the additional measurement result refers to measurement result of configured CCs. 
8 companies think additional measurement reporting is required and no big impact is foreseen. And 2 companies believe it is worthy to consider. The main motivation is to collect measurement results of potential Scell without introducing extra delay. However only 3 supporting companies explicitly indicate that additional measurement result should also be also forwarded to target eNB. At least one company said they only support it for usage in source eNB.

7 companies believe additional measurement reporting is not needed. The main concern is to extend message size of measurement report just before handover may result in failed transmission. And another concern is its reliability due to the fact additional measurement result is kind of snapshot. 
4 Way forward
Based on above summary it is proposed:

Proposal 1: Source eNB should provide one candidate Scell list to target eNB. And only best cell of one frequency is included. How does source eNB build the list is up to source eNB’s implementation i.e. nothing is specified for source eNB’s behaviour.
Proposal 2: Some measurement information related to Scell should be forwarded to target eNB
And following issues are left to be open:
Open issue 1:  Is additional measurement reporting needed? What is it ? And what is its potential usage?

Open issue 2: what measurement information will be forwarded? Normal measurement result e.g. RSRP/RSRQ or order of Scells based on radio quality?  What about additional measurement result, if supported?
5 Reference

[1] Email discussions after RAN2, chairman

[2] R2-103116 Additional measurement support
Samsung
Disc
[3] R2-103066 PCC Selection at Handover
Nokia Siemens Networks, Nokia Corporation






















































1
4

