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1 Introduction

This is the summary report for RAN2 email discussion [78#49] LTE/IDC: IDC indication
The scope and intended outcome of this email discussion are as follows:

-
Discuss whether information in addition to what has been agreed at RAN2-78 needs to be provided in the IDC indication. Should also cover stage-3 aspects (36.331)

=>
Intended outcome: Email discussion report and draft 36.331 CR

As clarified during the online meeting, the drafted 36.331 CR is intended to cover all the stage-3 aspects related to the necessary specification changes to the TS36.331, i.e. including both the already agreed aspects (e.g., the IDC capability, frequencies configuration, IDC indication message, et al) and the ones that are still being discussed by the ongoing email discussions (e.g. other information, DRX details/parameters, autonomous denials). It means this Big RRC CR should be prepared/discussed/reviewed on a basis of the existing agreements as well as the progress of the ongoing email discussions. Therefore, the rapporteur is tentative to manage this email discussion in two phases: 

Phase 1: we firstly discuss whether information in addition to what has been agreed at RAN2-78 needs to be provided in the IDC indication. 

Also, the stage-3 aspects related to the IDC procedure in the RRC specification are discussed in this phase.

Phase 2: based on existing agreements and the outcome of the abovementioned phase 1, we discuss and review a drafted Big RRC CR that will try to cover all the aspects we may agree by then. 

Also note, an update may be necessary to reflect the potential progress when we have clear consensus and/or agreements in the other ongoing email discussions related to the IDC topic.
The deadline for this email discussion is Thursday, August 2, 2012, 23:59 Pacific Time.

Besides, considering the upcoming holiday sessions, the earlier inputs are highly appreciated. Especially for the Phase 1, in order to make it possible to conclude and help prepare the Big CR with a good shape in time, the rapporteur really appreciates if companies could provide their inputs before Thursday, July 14, 2012. Then we may have 3 weeks to carefully review the big CR.
In order to simplify the discussion of the above phase 1, the rapporteur would like to split it into two parts: the first part, as section 2, will focus on the information that are believed to be provided in the IDC indication in Rel-11 timeframe, and the section 3, as the second parts, will focus on the RRC procedure aspects, intending to provide a guideline for the preparation of the stage-3 CR.

2 Discussion on whether additional information needs to be provided in the IDC indication
This section will focus on whether information in addition to what has been agreed at RAN2-78 needs to be provided in the IDC indication in Rel-11 timeframe.

In the last RAN2#78 meeting, some information related to either FDM or TDM solution were agreed, e.g. the unusable carriers, the desired subframe reservation bitmap patterns, the desired cycle periodicity/length and the active time (or scheduling time) for DRX configuration [1]. While, some additional information in addition to what has been agreed at RAN2-78 remains to be discussed on whether the UE also needs to provide to the network in the IDC indication. 

Regarding what information is referred to, the rapporteur suggest basing the discussion on the already collected information items, as collected in [2]. In case companies think other information item is really needed, however, they could still be added in this email discussion.
One straightforward approach to resolve this problem is to check all these information items one by one. Companies are invited to provide input for each particular item in the following sub-clauses. 

As we did in last meeting [2], the rapporteur would suggest companies try to clearly mark the presence (i.e. Mandatory or Optional) of each discussed items well as further clarify whether each discussed item needs to be transferred between eNBs at inter-eNB handover, if applicable, since it might be helpful for the stage-3 CR works.

2.1 Available RRM measurement results
At RAN2#78 meeting, RRM measurement aspects were extensively discussed and the agreements were made regarding how the UE performs the RRM measurement in the context of IDC. However, it is still unclear how the available RRM measurement results should be provided to the network, which is also listed as FFS as follows:

FFS whether the UE should provide available RRM measurement results related to configured Measurement Objects in the IDC indication and if so, whether it should be transferred from source to target. 

In last meeting, when we summarized the email discussion [77Bis#29], the rapporteur had observed the following preference [2]:

· Absolute majority are thinking that available RRM measurement results could be contained in the IDC indication.
· Absolute majority are thinking that RRM measurement results should not be transferred from source eNB to target eNB at inter-eNB handover.
Given the latest agreements on how the UE performs the RRM measurement in the context of IDC, we would like to invite companies again to clearly show the preference regarding the similar question.

Companies are invited to provide input on this issue into the below Table 1. Please provide the detailed views or arguments in the column “comment”, if applicable.
Table 1: available RRM measurement results

	Company
	Should the UE provide available RRM measurement results related to configured Measurement Objects in the IDC indication? 
(Yes or No)
	In case UE providing available RRM measurement results in the IDC indication message is preferred, please further clarify indicate the presence, i.e. Mandatory or Optional
	In case UE providing available RRM measurement results in the IDC indication message is preferred, please further clarify whether the available RRM measurement results should be transferred from source to target eNB at inter-eNB handover?

(Yes or No)
	Comment

	Nokia, NSN
	No
	-
	-
	Given the agreements on measurements reached at the last meeting, we see little benefits with sending measurements for which the colouring is unclear. RRM measurements related to the configured Measurement Objects are available in the corresponding measurement reports, as usual anyway.

	Qualcomm
	Yes, any measurements available at UE can be included. 
	Optional
	
	This is another opportunity for eNB to get measurements from UE anyway and so could be provided. 

	Samsung
	Yes
	Optional


	
	It can help eNB perform FDM faster if measurement is available for say clean frequency.

	LGE
	Yes
	Optional
	No
	Available RRM measurement results for the cells that can be used for candidate target cell of handover can be included in IDC indication.

	Pantech
	Yes
	Mandatory
	No
	We still have a concern that RRM measurement with IDC during IDC acquisition phase-1 period interference affection is useful. And even though following agreements at the last meeting, i.e. RRM measurement with IDC acquisition during phase-1 period includes IDC interference affection, the affection is negligible because IDC interference would be low or rare. Hence, the RRM measurement could show useful information to determine an IDC avoidance scheme. We discuss the necessity of RRM measurement in R2-122914 in detail.

	Ericsson, ST-Ericsson
	Yes
	Mandatory (if available)
	No
	Having the latest available RRM measurements could help speed up any selection of a good enough frequency that is sufficiently free of IDC-interference. If there is uncertainty how measurements are performed by the UE, the eNB can also ignore results.

	Panasonic
	Yes
	Optional
	No
	Even though intra-frequency measurements might be colored by ISM interference, inclusion of all available RRM measurement results in the IDC indication is the simplest solution. Furthermore, intra-frequency measurements can be used by the network for comparison to inter-frequency situation.

	Sequans
	NO
	-
	-
	Same view as Nokia, NSN.

	ZTE
	Yes
	Optional
	No
	The available RRM measurement results carried in IDC indication specifically helps to facilitate the following FDM HO procedure.

	Intel
	Yes
	Optional
	No
	Available measurement results are helpful for eNB to make decisions e.g. for FDM.

	Fujitsu
	Yes
	Optional 
	No
	The available RRM measurement results should be after L3 filtering. 

	RIM
	Yes
	Optional 
	No
	If the UE has available RRM measurement, it could be useful for FDM solution, but it does not needed to be transferred to the T-eNB due to variation from the mobility

	Huawei & HiSilicon
	Yes
	Optional
	No
	It might help the eNB to determine the IDC solution by getting available RRM measurement results earlier in the IDC indication. 

	MediaTek
	No
	-
	-
	Existing RRM measurement mechanism is sufficient, it is unnecessary to introduce a duplicated function.

	CMCC
	Yes
	Optional
	No
	Available RRM results would be beneficial for eNB to speed up the selection of IDC solution and determine whether there is a suitable cell to perform inter-frequency HO.

	Alcatel-Lucent
	Yes
	Optional-conditional to serving frequency is unusable
	No
	Even if the inter-frequency measurement may be coloured by IDC interference (but those frequencies measured are still usable), it is still beneficial for the UE to report inter-frequency neighbour cell measurement (related to those usable frequencies) in the indication when the serving frequency is severely affected by IDC.

	NEC
	No
	-


	
	We agree with Nokia, NSN.


Rapporteur’s summary of section 2.1:

As a summary of this particular discussion regarding the available RRM measurement results, the rapporteur concluded the following observations:

· The absolute majority (15 out of 20 companies) are thinking that available RRM measurement results could be provided in the IDC indication.

· In case available RRM measurement results are provided in the IDC indication message, they should not be transferred from source eNB to target eNB at inter-eNB handover.
· In case available RRM measurement results are provided in the IDC indication message, there are still two issues that need to be discussed further, i.e.

· What measurement results should the UE report, e.g. E-UTRAN measurements only or all the configured measurements including GERAN, UTRAN and even CDMA?

· Whether should the available RRM measurement results reporting be under the control by the network? If so, what are the mechanism and procedure?
The rapporteur noticed that the above observations are aligned with what RAN2 observed in the email discussion [77Bis#29] of RAN2#77Bis meeting. Based on the above observations and majority views, the rapporteur proposes:

· Proposal 1a: Available RRM measurement results can be provided in the IDC indication.
· Proposal 1b: Available RRM measurement results should not be transferred from source eNB to target eNB at inter-eNB handover.
· Proposal 1c: RAN2 is requested to discuss what RRM measurement results should be.
· Proposal 1d: RAN2 is requested to discuss whether the available measurement results reporting should be under the control by the network and if so, what the mechanism and procedure are.
2.2 Direction of interference
The direction of interference, i.e. only LTE affected or only ISM affected or both affected, was proposed to be provided to the network for the sake of better handling the IDC problem for the concerned UEs. The rapporteur also observed from previous meetings that there was a view that the network might be able to deduce the interference direction based on the received information, e.g. unusable carriers.

Companies are invited to provide input on this issue into the below Table 2. Please provide the detailed views or arguments in the column “comment”, if applicable.
Table 2: direction of interference
	Company
	Should the UE provide the direction of interference in the IDC indication? 
(Yes or No)
	In case UE providing the direction of interference in the IDC indication message is preferred, please further indicate the presence, i.e. Mandatory or Optional
	In case UE providing the direction of interference in the IDC indication message is preferred, please further clarify whether the “direction of interference” should be transferred from source to target eNB at inter-eNB handover?
(Yes or No)
	Comment

	Nokia, NSN
	Yes
	Mandatory
	Yes (as part of the IDC indication)
	

	Qualcomm
	Yes
	Mandatory
	Yes
	The unusable carrier alone  may not indicate direction of interference, for instance for some non-edge channels in Band 40 .

	Samsung
	Yes
	Mandatory
	Yes
	

	LGE
	No
	
	
	In case of Band7, only uplink is problematic so it is not necessary to notify. In case of Band40, we assume that the interference is bidirectional so it is also unnecessary to notify to the network. 

More importantly, there seems to be no specific useful use cases for including the direction.

	Pantech
	No
	-
	-
	Same view as LGE. We do not see the case in which direction of interference is beneficial. Is it preferred that interference to LTE receiver is severer than to ISM receiver?

	Pantech2
	(Opinion is not changed)
	-
	-
	We agree with Ericssion on the fact that severity of interference can be asymmetric for band 40. However, we wonder when and how to use assistance information for asymmetric severity of interference. With same reasoning of  Fujitsu and RIM, we can hardly find the proper usage for this information.

	Ericsson, ST-Ericsson
	Yes
	Mandatory
	Yes, since “direction” is part of the unusable frequencies which is to be transferred.
	It may be so that the level of interference is not equal, and thus direction is needed. Even in Band 40, the interference can be asymmetric e.g. in BT+LTE co-existence scenario.

	Panasonic
	Yes
	Mandatory
	No
	In case of Band 40 it needs to be told whether ISM is affected or LTE is affected. In general, both RATs are affected, but for one direction the UE might be able to handle by itself.

	Sequans
	No
	
	
	Same view as  LGE. The direction of interference can be deduced from the band. Also, we should keep this solution as slim as possible in terms of overhead. As a complimentary solution to the main RF solution, it must be as low on overhead as possible to justify any NW benefit.

	ZTE
	Yes
	Mandatory
	Yes
	We agree with Ericsson that the interference could be asymmetric.

	Intel
	No
	-
	-
	We agree that interference could be asymmetric; however it is not clear how eNB can utilize such direction information. For example, for LTE+BT voice case, the HARQ reservation bitmap pattern reported by UE already reflects UE’s internal assessment on the interference situation.

	Fujitsu
	No strong opinion
	
	
	Before deciding to provide the direction of IDC interference in the IDC indication, we  first need to make clear the usefulness of this information for the eNB.

	RIM
	No
	N/A
	N/A
	It is not useful information for the eNB. FDM or TDM solution are not directed based on the direction of interference

	Huawei & HiSilicon
	Yes
	Mandatory
	Yes
	It might help the eNB to resolve the IDC problem.

	MediaTek
	Yes
	Mandatory
	Yes
	eNB may need this information to determine which IDC solutions should be used.

	CMCC
	Yes
	Mandatory
	Yes
	We agree with Ericsson. As shown in analysis results of TR 36.816, it is likely that severity of interference can be asymmetric for band 40.

	Alcatel-Lucent
	No
	
	
	It needs to first make clear how this information can help the eNB.

	NEC
	Yes
	Mandatory
	Yes
	


Rapporteur’s summary of section 2.2:

As a summary of this particular discussion regarding the direction of interference, the rapporteur concluded the following observations:

·  A simple majority (13 out of 20 companies) are thinking that the direction of interference could be provided in the IDC indication.
· Some companies (7 out of 20 companies) wonder either the necessity or usefulness of the direction of interference. 
Based on the above observations and majority views, the rapporteur proposes:

· Proposal 2: As a starting point, the direction of interference can be provided in the IDC indication.
2.3 IDC problem is over
We observed that some companies were thinking UE should be able to report to the network that IDC problem is over. The rapporteur noticed there had been a view that this issue could be solved by the stage-3 signalling design in a similar way with the direction of interference, e.g. 00 denotes “IDC issue over”, 01 denotes “only LTE affected”, 10 denotes “only ISM affected” and 11 denotes “both sides affected”, et al. 

Furthermore, there were viewpoints that the network should be able to further distinguish the different cases, i.e., the IDC problem is over due to a solution from the network or due to other case such as an aggressor/victim radio being switched off, the completion of the ISM procedure that caused the IDC problem et al.
Companies are invited to provide input on this issue into the below Table 3. Please provide the detailed views or arguments in the column “comment”, if applicable.
Table 3: IDC problem is over
	Company
	Should the UE provide the “IDC problem is over” in the IDC indication? 
(Yes or No)
	In case UE providing the “IDC problem is over” in the IDC indication message is preferred, please further clarify whether to further distinguish the different cases of “IDC problem over”?
	Comment

	Nokia, NSN
	Yes but it should mean that no IDC solutions needs to be put in place anymore i.e. it invalidates the content of the IDC indication.
	No.
	

	Qualcomm
	Yes
	No
	Indication of IDC problem being over can help improve LTE throughput. If the IDC problem is solved due to eNB’s IDC solution, there is no need to indicate this and so the only purpose of this indication should be to end the IDC solution i.e. mark a previously indicated unusable frequency as being usable now (for handover to it if needed or disabling TDM solution)

	Samsung
	Yes
	No
	We think IDC indication is provided in:

1. IDC problem start

2. IDC problem Over

3. IDC situation has changed compared to last time IDC indication was sent informing start of IDC (this is also left to UE implementation to judge the change in situation). For example UE moving from AP1 (working in channel 1) hence affecting LTE frequency F1 and F2 to AP2 (Working in channel 2) hence only affecting LTE frequency F1 and F2 is now clean.

	LGE
	Yes
	No
	“IDC problem is over” in the IDC indication is sent only when the interference disappears due to switching off, lowered power, etc. This may be implemented with the update mechanism in section 3.5. The indication of “IDC problem is over” due to the configuring a solution does not seem necessary since another IDC indication with assistant information will be sent to the network again after verifying effectiveness of the already configured solution if necessary.

	Pantech
	Yes.
	No.
	Same view as NSN and Nokia.

	Ericsson, ST-Ericsson
	Yes
	No
	We assume that the NW would be notified about any change wrt the already reported IDC interference condition that would change NW behaviour. Thus the UE may report that none of frequencies are suffering from IDC interference anymore.

	Panasonic
	Yes
	Yes, into “resolved on ISM side” and “due to solution from network”. Both cases need to be able to be explicitly indicated to the network.
	Network itself cannot distinguish between the two cases, but network reaction needs to be different, i.e. when problem is resolved on ISM side, network can restore UE to the configuration prior to the IDC problem indication, if the problem is resolved due to solution from network, network needs to keep UE in the current configuration. Note: Once ISM is switched off etc., UE needs to send the indication “resolved on ISM side” to the network even if it previously sent a “due to solution from network” indication. Otherwise the network does not know when it safe to revoke the UEs current configuration that solved the IDC problem.

	Sequans
	Yes
	No
	The DRX/TDM mechanism adds limitation and complexity to the eNB DRX setting algorithm, hence derogating the UE power consumption efficiency which is the main DRX purpose

The HO/FDM mechanism adds limitation and complexity to the eNB HO logic, hence potentially derogating spectral efficiency. To make sure the impact is minimal, the IDC mechanism should be confined to the period of time where the interference exists

	ZTE
	Yes
	No
	Agree with Qualcomm. UE should only indicate NW “IDC over” when no IDC solutions is required anymore.

	Intel
	Yes
	No
	We have similar view as Qualcomm. UE should only indicate “IDC over” when there is no IDC issues therefore IDC solutions are not needed.

	Fujitsu
	Yes
	No
	“IDC issue over” includes two cases:
Case 1: The aggressor/victim radio has been switched off, or the ISM procedure that caused the IDC problem is completed. 
In this case, the UE can send the “IDC issue over” so that the eNB could release the IDC context for such UE and stop the IDC related procedure; 
Case 2: The IDC solution is applied to solve the IDC problem 
If the applied IDC solution cannot solve the IDC problem, the UE can resend the IDC indication. Thus, the eNB can deduce whether or not the IDC issue is solved according to the subsequent IDC indication. In other words, the UE is unnecessary to send “IDC issue over” indicating such case.

	RIM
	Yes
	No
	It does need to allow “IDC request cancellation” as well as “IDC problem is over” with the same indication flag in the IDC indication message. Even thought the UE have sent an IDC indication, the UE may want to cancel the previous IDC indication before getting a solution from the eNB.

	Huawei & HiSilicon
	Yes
	No
	If the IDC problem being over is due to a solution from the network, there is no need to indicate it to the network.

	MediaTek
	Yes
	No
	

	CMCC
	Yes
	No
	The IDC indication update can be used to indicate that “IDC problem is over” implicitly, e.g. setting the list of “unusable frequency” as empty.

	Alcatel-Lucent
	Yes
	No.
	In the case of serving frequency, IDC problem is over means that no network assistance or intervention to solve the IDC problem is required (i.e. no TDM solutions). For non-serving frequencies, it is to indicate an unusable frequency is again usable.

	NEC
	Yes
	No
	We think that some guideline should be mentioned so that the UE knows what it can expect from such an indication: IDC solution so far can be alleviated e.g. in case the ISM procedure that caused the IDC problem is completed. In the latter case, this would avoid to have specific procedures/signaling for autonomous denial aspects i.e. the UE makes use of the IDC procedure to address temporary/rare ISM communication issues.


Rapporteur’s summary of section 2.3:

As a summary of this particular discussion regarding the IDC problem over, the rapporteur concluded the following observations:

· All companies agree that the UE should provide the “IDC problem is over” in the IDC indication.
· Almost all companies (19 out of 20) are thinking that the UE should only indicate “IDC over” when there is no IDC issues therefore IDC solutions are not needed.
Based on the above observations and majority views, the rapporteur proposes:

· Proposal 3: The UE should only indicate “IDC over” when there is no IDC issues therefore IDC solutions are not needed.
2.4 Usage scenarios
Usage scenarios (or similarly, “interference technology type”) were proposed to be provided to the network for the sake of better handling the IDC problem for the concerned UEs. However, it is not clear what detailed information is needed in case the UE needs to report the usage scenarios to the network. 

Note five usage scenarios are already specified in [3], i.e. 1a) LTE + BT earphone (VoIP service), 1b) LTE + BT earphone (Multimedia service), 2) LTE + WiFi portable router, 3) LTE + WiFi offload, and 4) LTE + GNSS Receiver. More usage scenarios are possible in the future. Besides, for the usage scenario 1a), i.e. LTE + BT earphone (VoIP service), more detailed information, e.g., “master/salve” information as well as eSCO or A2DP, were also proposed to be needed. 
Companies are invited to provide input on this issue into the below Table 4. Please provide the detailed views or arguments in the column “comment”, if applicable.
Table 4: Usage scenarios
	Company
	Should the UE provide the usage scenarios in the IDC indication? 
(Yes or No)
	In case UE providing the usage scenarios in the IDC indication message is preferred, please further clarify what detailed information is needed?

	In case UE providing the usage scenarios in the IDC indication message is preferred, please further indicate the presence, i.e. Mandatory or Optional
	In case UE providing the usage scenarios in the IDC indication message is preferred, please further clarify whether the “usage scenarios” should be transferred from source to target eNB at inter-eNB handover?
(Yes or No)
	Comment

	Nokia, NSN
	No
	
	
	
	It should be possible to rely the inactivity pattern/ratio provided by the UE. Introducing usage scenarios also poses problems w.r.t to extendibility in future releases. 

	Qualcomm
	Yes
	Interfering technology type with relevant subtypes as shown below -

1. BT 

-  Master or Slave

- eSCO6, eSCO12,   eSCO18, A2DP

2. WiFi 

-  Station or AP

3. GNSS
	Mandatory
	Yes
	This provides further information for IDC solution selection at eNB, for instance to accomodate different eNB policy depending on interferer or to aid in TDM pattern selection 

	Samsung 
	No
	
	
	
	We agree with comments from Nokia, NSN

	LGE
	No
	
	
	
	

	Pantech
	No
	-
	-
	-
	Same view as NSN and Nokia.

	Ericsson, ST-Ericsson
	No
	
	
	
	It should be possible to rely on generic parameters such as “desired sub-frame reservation bitmap” etc. Only in case that there is a real need where NW can enhance performance considerably or any required prioritisation is needed, then some indicating can be considered.

	Panasonic
	Yes
	1) Interfering technology: BT, WiFi, GNSS

2) Additional information on mode that interfering technology is operated in (e.g. BT master, WiFi AP, etc.)
	Mandatory
	Yes
	This information is beneficial in order to support correct behavior for eNBs with policies on ISM RATs

	Sequans
	No
	
	
	
	

	ZTE
	No
	-
	-
	-
	Agree with NSN. NW only cares about the available target carrier for FDM or desired TDM pattern. We don’t see any necessity for UE to provide the usage scenarios. 

	Intel
	No
	
	
	
	Agree with Nokia & NSN.

	Fujitsu
	No
	
	
	
	Share the view with Nokia,NSN

	RIM
	No
	
	
	
	The suggested parameter/solution from the UE could be interpreted to the usage scenario at the eNB.

	Huawei & HiSilicon
	No
	
	
	
	May consider it in later release.

	MediaTek
	Yes
	1. WiFi

2. BT

3. GNSS
	Mandatory
	Yes
	Operator may have different priority when resolving IDC problem 

	CMCC
	No
	
	
	
	We share the views of NSN, Nokia.

	Alcatel-Lucent
	No
	
	
	
	

	NEC
	No
	
	
	
	We agree with comments from Nokia, NSN.


Rapporteur’s summary of section 2.4:

As a summary of this particular discussion regarding the Usage scenarios, the rapporteur concluded the following observations:

·  Absolute majority (17 out of 20 companies) are thinking that usage scenarios (or similarly, “interference technology type”) should not be provided in the IDC indication.
Based on the above observations and majority views, the rapporteur proposes:

· Proposal 4: In Rel-11, usage scenarios (or “interference technology type”) should not be provided in the IDC indication.
2.5 DRX starting offset
DRX starting offset was proposed to be contained in the IDC indication for the network to appropriately configure the DRX operation in the TDM solution, especially for the reception of the WiFi beacons in the abovementioned usage scenario 3).

Companies are invited to provide input on this issue into the below Table 5. Please provide the detailed views or arguments in the column “comment”, if applicable.
Table 5: DRX starting offset
	Company
	Should the UE provide the DRX starting offset in the IDC indication? 

(Yes or No)
	In case UE providing the DRX starting offset in the IDC indication message is preferred, please further indicate the presence, i.e. Mandatory or Optional?

	In case UE providing the DRX starting offset in the IDC indication message is preferred, please further clarify whether the “DRX starting offset” should be transferred from source to target eNB at inter-eNB handover?
(Yes or No)
	Comment

	Nokia, NSN
	Yes
	Optional (since it depends on the usage scenario)
	Yes (as part of the IDC indication)
	

	Qualcomm
	Yes
	Mandatory
	Yes
	Choosing the right starting offset can minimize the collision of WLAN beacons with LTE On duration. Additionally, if we add a 102ms DRX cycle, then selecting the right offset can completely avoid beacon collision for a long time interval over tens of seconds. Finally, even to support some periodic ISM scan events, choosing the right offset for DRX is needed. 

	Samsung
	Yes
	Optional
	Yes
	

	LGE
	Yes
	Optional
	Yes
	The forwarding of this information seems to be helpful. However, sometimes this forwarding seems meaningless to the target network in terms of the configurability of exact DRX at the target eNB. In other words, even if the offset information is forwarded, the target may not configure appropriate DRX aligned with ISM due to SFN, timing difference between eNBs. This may results in QoS degradation during some period. Consequently, the UE may need to send the indication again.

	Pantech
	No
	-
	-
	In our understanding, DRX offset is used only for LTE+BT (voice) slave mode in which case exact short DRX timing offset is required. However, in that case, agreements at the last meeting suggest HARQ bitmap pattern as an TDM assistance information. It does not need DRX starting offset since having already involved the timing offset in the pattern. For other case, DRX cycle and scheduled period (on-duration time) would be sufficient.

	Pantech2
	(Opinion is not changed)
	-
	-
	We have a concern for 102ms, which value is not factorization of 10240ms. That is why DRX offset usage is not clear to us, either. Detailed reason for this is treated in another EMAIL DISC (IDC: TDM DRX Details).

	Ericsson, ST-Ericsson
	Yes
	Optional
	Yes
	Offset might be useful for WiFi+LTE scenario, where assistant information includes cycle and OnDuration. For subframe reservation bitmap case, additional offset is not needed as Pantech says.

	Panasonic
	Yes
	Optional
	No
	For some cases (BT) offset information is needed in order to set up the correct TDM solution.

	Sequans
	No
	
	
	Same view as Pantech

	ZTE
	Yes
	Mandatory
	No
	We agree with Qualcomm that the suggested offset from UE could minimize the collision between LTE on duration and WLAN beacons. For HO, since the SFN synchronization is not guaranteed, it may not help at all.

	Intel
	Yes
	Optional
	Yes
	Agree with Ericsson that it might be useful for LTE+WiFi case. For LTE+BT voice case, it is not needed since the HARQ reservation bitmap is sufficient.

	Fujitsu
	Yes
	Optional 
	Yes
	

	RIM
	Yes
	Mandatory
	Yes
	Starting offset could be related to the part of scheduling at the eNB side. Thus, it should be indicated to the UE and T-eNB if necessary

	Huawei & HiSilicon
	Yes
	Optional
	Yes
	It is beneficial for the WiFi case.

	MediaTek
	Yes
	Mandatory
	Yes
	It is necessary to let eNB know this information to align the TDM timing with interference

	CMCC
	Yes
	Optional, depending on usage scenarios.
	Yes
	It is helpful for LTE+WiFi case to reduce the collision between LTE transmission and WiFi beacon reception.

	Alcatel-Lucent
	Yes
	Optional- Conditional to LTE WiFi
	Yes
	It is useful for reducing the collision between Beacon Reception and LTE.

	NEC
	Yes
	Optional
	Yes
	


Rapporteur’s summary of section 2.5:

As a summary of this particular discussion regarding the DRX starting offset, the rapporteur concluded the following observations:

·  Absolute majority (18 out of 20 companies) are thinking that the DRX starting offset is necessary for the DRX-based TDM solution, especially for the LTE+WiFi case.
· Two companies insist that the DRX starting offset is not needed especially given that the new value 102ms is not introduced for longDRX-CycleStartOffset according to the outcome of [4], i.e. the EMAIL DISC (LTE#50 IDC: TDM DRX Details).
· In case UE providing the DRX starting offset in the IDC indication message, the DRX starting offset should be transferred from source to target eNB at inter-eNB handover.
Based on the above observations and majority views, the rapporteur proposes:

· Proposal 5a: As a starting point, the DRX starting offset can be provided in the IDC indication.
· Proposal 5b: In case UE providing the DRX starting offset in the IDC indication, the DRX starting offset should be transferred from source to target eNB at inter-eNB handover.
2.6 IDC power headroom
There were also proposals to report the IDC power headroom (or similarly, report the severity of problem per frequency) to the network. These proposals are applicable to the specific case where the direction of interference is “ISM affected”, then the UE may be able to report IDC power headroom, i.e. the LTE UL transmit power which would not cause interference to ISM radio.

Companies are invited to provide input on this issue into the below Table 6. Please provide the detailed views or arguments in the column “comment”, if applicable.
Table 6: IDC power headroom
	Company
	Should the UE provide the IDC power headroom in the IDC indication? 

(Yes or No)
	In case UE providing the IDC power headroom in the IDC indication message is preferred, please further indicate the presence, i.e. Mandatory or Optional?

	In case UE providing the IDC power headroom in the IDC indication message is preferred, please further clarify whether the “IDC power headroom” should be transferred from source to target eNB at inter-eNB handover?
(Yes or No)
	Comment

	Nokia, NSN
	Yes
	Optional
	Yes (as part of the IDC indication)
	

	Qualcomm
	No
	
	
	This is a complicated metric to report. The maximum power that does not cause interference will  depend on the RB allocation and location. The impact of different interference mechansims depends on the allocation. Additionally, other factors such as ISM received signal level are also dynamic and using an outdated or inaccurate max power for LTE sent in IDC indication can lead to ISM/LTE performance degradation. 

	LGE
	No
	
	
	This can be done through existing MAC mechanism such as PHR, power backoff. We could not see a benefit of including the power information.

	Pantech
	No
	-
	-
	We agree with LG’s opinion. If power headroom is provided, it would be independently treated with IDC indication and not included in IDC indication. In our understanding, IDC indication is only triggered at the transient time when from IDC phase-1 to phase-2. However, power headroom would be anytime (maybe, mainly during phase-1).

	Ericsson, ST-Ericsson
	Yes
	Optional
	Yes
	If the maximum UL power that is acceptable for ISM reception per frequency carrier is reported, the eNB can determine if the power level that is acceptable.. For a UE close to the eNB, lower transmission power can be acceptable than for a UE further away. Whenever interference conditions changes (or stays) the UE will send a new indication (after prohibit timer expired). This will enable better performance/capacity utilisation. Considering the power dynamics, we expect that the value provided is an appropriate and conservative value and thus valid for a certain time.

	Panasonic
	Yes
	Optional
	No
	Just MAC based mechanism of  PHR  is not sufficient  in order to solve IDC problem.

	Sequans
	No
	
	
	Same view as LG

	ZTE
	No
	-
	-
	Current PHR mechanism can cover this use case with P-MPR related trigger, hence new signaling is not needed for RAN2. To fit with power control purpose for IDC, existing use cases for P-MPR could be simply extended in RAN4(TS 36.101).

	Intel
	No
	-
	-
	Existing PHR mechanism can be used.

	Fujitsu
	No
	
	
	Agree with Qualcomm

	RIM
	No
	
	
	It is not clear why Power Head Room information is needed in IDC indication message. The IDC indication message is just to provide assistant information for the solution, FDM or TDM.

	Huawei & HiSilicon
	No
	
	
	We think it is difficult for the UE to report exact power headroom for IDC resolution. Besides, even with such IDC power headroom, the eNB might not solve the IDC problem by a corresponding power control or scheduling. Furthermore, we may not need to further standardize the power control based solution.

	MediaTek
	Yes
	Optional
	Yes
	In certain scenario, the interference from LTE to ISM is affordable if the LTE Tx power could be limited. Without allowing this, UE need to always request eNB assistance for IDC problem.

	CMCC
	No
	
	
	Agree with Huawei.

	Alcatel-Lucent
	Yes
	Optional
	Yes
	It is good for the network to know and in control of the power backoff.


Rapporteur’s summary of section 2.6:

As a summary of this particular discussion regarding the IDC power headroom report, the rapporteur concluded the following observations:

·  The majority (11 out of 18 companies) are thinking that it is not necessary for the UE to provide the IDC power headroom in the IDC indication.
· Some companies further clarify that the existing MAC mechanism could be used for the same purpose.
· There are still 7 companies who are thinking it is beneficial for the UE and network by providing the IDC power headroom in the IDC indication.
Based on the above observations and majority views, the rapporteur proposes:

· Proposal 6: In Rel-11, the UE does not need to provide the IDC power headroom in the IDC indication.
2.7 Metrics on the use of autonomous denial

The metrics on the use of autonomous denials, e.g. how many TTIs or a desired denial rate in a specified period, were proposed to be possible to include in the IDC indication. Considering there is a specific email discussion focusing on the autonomous denial aspect [5], the rapporteur suggest to firstly wait for the outcome of that particular email discussion and discuss this aspect based on it later. 

Table 7: metrics on the use of autonomous denial (void)
Please refer to the summary report of [5], i.e. the email discussion [78#51] in R2-12xxxx.
Rapporteur’s summary of section 2.7:

As referred to the Proposal 5 in the summary report of [5] regarding the metrics that may be contained in the IDC indication on the use of autonomous denials, the rapporteur concluded the following observations:

· NO company thinks the UE needs to provide any assistance information of the LTE autonomous denial in the IDC indication message. 

· Although some companies think additional feedback from UE is necessary for autonomous denials, no company stated this feedback should be contained in the IDC indication message.
Based on the above observations, the rapporteur proposes:

· Proposals 7: In Rel-11, there is no need to include any assistance information of the LTE autonomous denial in the IDC indication message. 
2.8 Other information
As pointed out above, in case companies think other information item is really needed, they could still be added in this email discussion.
Companies are invited to provide input on this issue into the below Table 8, if applicable. Please provide the detailed views or arguments in the column “comment”, if applicable.
Table 8: other information
	Company
	What is the information to be contained in the IDC indication? 
	In case this information item is proposed to contain in the IDC indication message, please further indicate the presence, i.e. Mandatory or Optional?

	In case this information item is proposed to be contain in the IDC indication, please further clarify whether it should be transferred from source to target eNB at inter-eNB handover?
(Yes or No)
	Comment

	Ericsson, ST-Ericsson
	Degradation (in dB) per frequency carrier for UE LTE reception, estimated based on ISM activities (and received signal strength/quality in LTE)
	Optional
	Yes
	Similar to the “IDC power headroom” discussed in section 2.6, the other direction ISM(LTE interference case would gain to have some more information about severity per frequency. If the network receives some guidance on the severity of the problem for the LTE receivers on the frequencies that are considered “unusable”, the network can do a better judgement which mitigation actions to perform. Examples are: choice between DRX and Handover, and also consider QoS and load aspects, since the NW can determine if the potential degradation can be compensated by e.g. increased TX power and frequency based scheduling etc.

	NEC
	Leftmost (resp. rightmost)  interfered PRB index when LTE band is lower (resp. higher) than ISM band
	Optional
	No, this information would be computed again when necessary.
	The interference is not constant in all the band (the WiFi interference in adjacent band is decreasing as we get further from ISM Tx band). Therefore it makes sense to quantize the interference per RB Groups or per RB.

On another hand, TR 36.816 introduces 2 ACLR WiFi (and similary 2 ACLR LTE) values. ACLR is parameter representing the leakage in adjacent bands. In this TR is therefore proposed a quantization by 2. 

The average power leakage in adjacent bands has been therefore computed for WiFi as -34dB and -51dB  (there are negative since they are computed with respect to the transmission power in the ISM channel) and for LTE the average leakage seems to be -32dB and -50dB (with respect to the Tx power in LTE channel). The negative dB value corresponds to an attenuation.

    It is assumed that in TR measurements were performed in order to add a quantization by 2, but for better estimation quantization by more than 2 is possible.

Please see the below Figure.
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Rapporteur’s summary of section 2.8:

As a summary of this particular discussion regarding other information, the rapporteur concluded the following observations:

· Two companies are thinking that the assistance information of degradation per frequency is necessary. 
· One company is thinking that the UE could also provide the leftmost (resp. rightmost) interfered PRB index when LTE band is lower (resp. higher) than ISM band to the eNB.
· No any other companies stated other information to be necessary.
Based on the above observations, the rapporteur proposes:

· Proposal 8: In Rel-11, the UE does not need to provide other assistance information in the IDC indication.
3 The stage-3 aspects for drafting 36.331 CR
This section is intended to simplify the workload and provide guideline for the preparation of the draft Big CR for RRC specification and hence will more focus on the stage-3 aspects related to the IDC procedures.

The stage-3 work should based on the existing agreements in [6] and the ones that may be achieved in [4][5]).

So far, the IDC procedure could be in general summarized as follows:
(1) The IDC capable UE sends its IDC capability to the eNB.

(2) The eNB explicitly configures by dedicated signalling whether the UE is allowed to send IDC indications. The eNB may configure measurement objects for potential target frequencies before handing over the UE to such target in the Measurement Objects.
(3) The UE may only send IDC indications for carriers (UL/DL) for which a Measurement Object is configured. 
(4) When the UE suffers from the IDC interference that it can not be solved by itself, it may send IDC indication conveying all necessary/available assistance information for both FDM and TDM solutions together.
(5) The eNB may react with additional measurement configuration of frequencies which are free from IDC interference, FDM solution and DRX-based solution.

(6) In case the IDC interference situation changes significantly or IDC interference is over, the UE may report it to update the eNB

(7) A prohibit timer is used to restrict the interval at which the UE sends the IDC indication.
(8) The LTE autonomous denial mechanism could be used to protect ISM in rare cases if other solutions cannot be used.
(9) In case of inter-eNB handover, the source eNB should transfer the assistance information to the eNB.

Based on the above procedures, the following sub-clauses will simply describe the procedures and potential signalling that may require the RRC specification changes. 

Furthermore, some working assumptions are proposed to guide the stage-3 signalling design, and companies are invited to provide comments on these working assumptions. 
3.1 IDC capability
The related agreements are as follows:

	Agreements
1
A UE that supports IDC measures will indicate this capability to the network and the networks configures by dedicated signalling whether the UE is allowed to send IDC indications. 




As discussed at RAN2#78, the rapporteur assumes that in the simplest case it could be just one bit telling the network whether it may configure the UE for sending IDC indication.
Working assumption 1: a new IE indicating whether the UE support IDC functionality or not, e.g. IDC-Parameters-r11, should be introduced to the existing IE UE-EUTRA-Capability.

Companies are invited to provide comments into the below Table 9 on this working assumption, if any. 
Table 9: IDC capability
	Company
	Comments

	Nokia, NSN
	Proposed working assumption is reasonable.

	Qualcomm
	Working assumption 1 seems fine

	Samsung
	We think one bit sufficient to indicate IDC capability so as such no need to create a group specifically for IDC in the form of new IE within UE-EUTRA-Capability. Rather just a bit within UE-EUTRA-Capability is sufficient.

	LGE
	Just one bit in UE-EUTRA-Capability seems to enough.

	Pantech
	Proposed working assumption is reasonable. Additionally, a list of frequencies with potential IDC problem should be transmitted together for NW measurement configuration.

	Pantech2
	We suggest that additional information for potential IDC problem in capability is discussed more in coming meeting.

	Ericsson, ST-Ericsson
	One bit can be sufficient for IDC capability of the UE.

	Panasonic
	Working assumption seems reasonable.

	Sequans
	Working assumption 1 seems fine

	ZTE
	Working assumption 1 is fine.

	Intel
	Working assumption 1 is fine.

	Fujitsu
	Working assumption 1 is reasonable.

	RIM
	No concern on working assumption 1. And further information may be indicated in this IE

	Huawei & HiSilicon
	In this release, we may start from working assumption 1. Any further enhancement could be considered in later release. 

	MediaTek
	Working assumption 1 is fine

	CMCC
	Working assumption 1 is fine.

	Alcatel-Lucent
	The working assumption is fine with us.

	NEC
	Working assumption is fine.


Rapporteur’s summary of section 3.1:

As a summary of this particular discussion regarding the IDC capability, the rapporteur concluded the following observations:

· Most companies are fine with the proposed working assumption 1.
· There is a proposal that UE additionally transmits a list of frequencies with potential IDC problem to NW during capability acquisition.
Based on the above observations and majority views, the rapporteur proposes:

· Proposal 9: A new IE indicating whether the UE support IDC functionality or not, e.g. IDC-Parameters-r11, should be introduced to the existing IE UE-EUTRA-Capability.
3.2 Permission for UE to send IDC indication 

The related agreements are as follows:

	Agreements
1
A UE that supports IDC measures will indicate this capability to the network and the networks configures by dedicated signalling whether the UE is allowed to send IDC indications. 




By this agreement, we captured in [6] that the network can then configure by dedicated signalling whether the UE is allowed to send an IDC indication. But so far it is not clear how the eNB indicates to the UE whether it is allowed to send IDC indications. 
Companies are invited to provide comments into the below Table 10 on this issue, i.e. how does the eNB indicate to the UE whether it is allowed to send IDC indications? 
Table 10: Permission to send IDC indication
	Company
	Comments

	NSN
	Dedicated signalling, as part of RRCConnectionReconfiguration

	Qualcomm
	RRCConnectionReconfiguration could be used for eNB indication of IDC capability

	Samsung
	Use IE ‘OtherConfig’ within RRCConnectionReconfiguration message.

	LGE
	One bit that allows the transmission of IDC indication could be included in OtherConfig in RRCConnectionReconfiguration message.

	Pantech
	Dedicated signaling, as part of RRCConnectionReconfiguration

	Ericsson, ST-Ericsson
	Dedicated signaling can be used. When existing Measurement Objects are used (as discussed in the next section), a separate bit is needed to indicate when IDC reporting is allowed.

	Panasonic
	Something like IDC-Config IE in RRCConnectionReconfiguration (including at least length of prohibit timer; see below)

	Sequans
	Dedicated signalling, as part of RRCConnectionReconfiguration

	ZTE
	Dedicated signaling, as part of RRCConnectionReconfiguration can be used. 

	Intel
	Dedicated signaling, as part of RRCConnectionReconfiguration.

	Fujitsu
	The eNB can configure whether the UE is allowed to send IDC indication in the RRCConnectionReconfiguration. The details, e.g., defining a new IE or including it in the existing IE (e.g., OtherConfig), are FFS.

	RIM
	The eNB can use dedicated RRC signaling which is RRCConnectionRecongifuration message

	Huawei & HiSilicon
	In this release, we prefer to introduce an new IE, e.g. IDC-Config in the RRCConnectionReconfiguration, to indicate all the necessary configuration related to the IDC (e.g. this IDC permission, the prohibit timer and autonomous denial, if any). Any further enhancement could be considered in later release. 

	MediaTek
	Dedicated signalling, as part of RRCConnectionReconfiguration

	CMCC
	Dedicated signalling, as part of RRCConnectionReconfiguration.

	Alcatel-Lucent
	Use IE ‘OtherConfig’ within RRCConnectionReconfiguration message.

	NEC
	Agree with Samsung to use OtherConfig


Rapporteur’s summary of section 3.2:

As a summary of this particular discussion regarding how the eNB indicates to the UE whether it is allowed to send IDC indications, the rapporteur concluded the following observations:

·  Most companies are fine to use a dedicated RRC signalling, i.e. RRCConnectionReconfiguration, to indicate whether the UE is allowed to send the IDC indication.
Based on the above observations and majority views, the rapporteur proposes:

· Proposal 10: Use the IE ‘OtherConfig’ within RRCConnectionReconfiguration message to indicate whether the UE is allowed to send the IDC indication.
3.3 Allowed frequencies configured by Measurement Objects
The related agreements are as follows:

	Agreements
2
The network indicates by dedicated signalling for which frequencies the UE may report IDC problems. 

3
If the network explicitly configured IDC indications, the UE may only send IDC indications for carriers (UL/DL) for which a Measurement Object is configured. (We assume that a NW that intends to use IDC would configure measurement objects for potential target frequencies before handing over the UE to such target. This will then allow the UE to trigger an IDC indication for that frequency)




As discussed at RAN2#78, the rapporteur assumes that the IE carrierFreq contained in IE MeasObjectEUTRA could be reused to indicate the allowed frequencies.
Working assumption 2: Reuse the IE carrierFreq contained in IE MeasObjectEUTRA to indicate the allowed frequencies for which the UE is allowed to send the IDC indication.
Companies are invited to provide comments into the below Table 11 on this working assumption, if any. 
Table 11: allowed frequencies
	Company
	Comments

	Nokia, NSN
	Proposed working assumption is reasonable.

	Qualcomm
	When eNB indicates support for IDC, the allowed frequencies for the indication are the same as carrierFreq list in MeasObjectEUTRA. If this is what working assumption 2 implies, then we’re fine with it.

	Samsung
	Working assumption 2 should be reworded to reflect exactly how this is captured in stage 2 i.e “The UE may only send IDC indications for carriers (UL/DL) for which a Measurement Object is configured”.

	LGE
	We agree with reusing the carrierFreq in MeasObjectEUTRA

	Pantech
	Proposed working assumption is reasonable. Additionally, in order for NW to configure proper measurement object to UE, UE should transmit a list of frequencies with potential IDC problem to NW during capability acquisition.

	Ericsson, ST-Ericsson
	Proposed working assumption is OK.

	Panasonic
	Working assumption 2 seems reasonable.

	Sequans
	Same view as Pantech

	ZTE
	Working assumption 2 is fine.

	Intel
	Working assumption 2 is OK.

	Fujitsu
	Agree with Samsung. And it should explicitly capture in the field description of “carrierFreq”in MeasObjectEUTRA like:
carrierFreq

Identifies E‑UTRA carrier frequency for which this configuration is valid. In case of the IDC indication is configured, it also identifies E-UTRA carrier frequency for which the UE is allowed to send the IDC indication
In addition, during inter-eNB handover, if the assistant information is received, the target eNB can be aware that the carrierFreq in the measObjectEUTRA of AS-config is also used by the source eNB to indicate where the IDC indication can be triggered.

	RIM
	Working assumption 2 is fine

	Huawei & HiSilicon
	In this release, we could start from the working assumption 2 with more clarification as indicated by Qualcomm, Samsung and Fujitsu. Any further enhancement could be considered in later release. Other enhancement could be considered in later release.

	MediaTek
	Working assumption is fine

	CMCC
	Working assumption 2 is reasonable.

	Alcatel-Lucent
	The working assumption is fine with us.

	Alcatel-Lucent
	The working assumption is fine with us.


Rapporteur’s summary of section 3.3:

As a summary of this particular discussion regarding how the eNB indicates to the UE for which frequency it is allowed to send IDC indications, the rapporteur concluded the following observations:

· Most companies are fine with the proposed working assumption 2.
Based on the above observations and majority views, the rapporteur proposes:

· Proposal 11: Reuse the IE carrierFreq contained in IE MeasObjectEUTRA to explicitly indicate that the UE may only send IDC indications for carriers (UL/DL) for which a Measurement Object is configured.
3.4 IDC indication
The related agreements are as follows:

	Agreements
1
All necessary/available assistant information for FDM and TDM solutions is sent together (details FFS)

1
The unusable carries should be explicitly listed in the IDC indication as the assistance information.

2a
For LTE+BT (voice), one or multiple desired subframe reservation bitmap patterns which are following HARQ timing process should be contained in the IDC indication as the assistance information for TDM solution. 

2b
For other usage scenarios, the desired cycle periodicity/length and the active time (or scheduling time) for DRX configuration should be contained in the IDC indication as the assistance information for TDM solution.

3
The IDC assistance information listed above should be transferred from source eNB to target eNB at inter-eNB handover.

???

FFS whether the UE should provide available RRM measurement results related to configured Measurement Objects in the IDC indication and if so, whether it should be transferred from source to target. 




As discussed at RAN2#78 and the above sections, the rapporteur assumes that there is a need to introduce a new dedicated RRC message, e.g., IDCIndication message, which would contain all the available/necessary assistance information. There was also a discussion on whether we need a separate IDC indication or a combined one with other feature, e.g. MBMS indication. There was no consensus but for the time being we stick to separate procedures. Therefore the rapporteur assumes that we would introduce a separate RRC message for the IDC indication.
Working assumption 3: introduce a separate dedicated RRC message, i.e., IDCIndication message to report the IDC problem and convey all the available/necessary assistance information.
Companies are invited to provide comments into the below Table 12 on this working assumption, if any. 
Table 12: IDCIndication message
	Company
	Comments

	Nokia, NSN
	Proposed working assumption is reasonable.

	Qualcomm
	Agree with Working assumption 3

	Samsung
	We should not conclude this as part of this e-mail (but for the CR we can take this assumption)

	LGE
	Since there seems to be no much commonality between IDC indication and other indication, we agree with working assumption 3

	Pantech
	Proposed working assumption is reasonable.

	Ericsson, ST-Ericsson 
	Proposed working assumption is OK, even this can be discussed further later when CR is drafted.

	Panasonic
	Working assumption 3 seems reasonable.

	Sequans
	Proposed working assumption 3 is reasonable.

	ZTE
	Working assumption 3 is fine.

	Intel
	Working assumption 3 is fine.

	Fujitsu
	Agree to use a separate dedicated RRC message. 

	RIM
	Separated and independent message would be good

	Huawei & HiSilicon
	At this moment, we could start from the working assumption 3. In case RAN2 decide to introduce a combined message, we may revise this aspect.

	MediaTek
	Working assumption 3 is fine

	CMCC
	Working assumption 3 is reasonable.

	Alcatel-Lucent
	The working assumption is fine with us.


Rapporteur’s summary 1 of section 3.4:

As a summary of this particular discussion regarding the IDC indication message, the rapporteur concluded the following observations:

· Most companies are fine to adopt the proposed working assumption 3 for the time being.
· In case RAN2 decide to introduce a combined message, we may revise this aspect.
Based on the above observations and majority views, the rapporteur proposes:

· Proposal 12: Introduce a separate UL-DCCH message, e.g., IDCIndication message to report the IDC problem and convey all the available/necessary assistance information.
With the existing agreements, it seems clear how the UE provides the unusable carries to the eNB. Regarding the assistance information related to the LTE+BT (voice) case and other usage scenarios for the DRX-based TDM solutions, however, we have not yet extensively discuss how this information should be represented in detail.

For LTE+BT (voice), RAN2 agreed that one or multiple desired subframe reservation bitmap patterns which are following HARQ timing process should be contained in the IDC indication as the assistance information for TDM solution. However, it is not clear how to represent this information. In the Study Item phase, whether the subframe reservation bitmap patterns need to be specified in the standard or left to implementation were discussed but no consensus was achieved. Note in each case the subframe reservation bitmap patterns should follow the HARQ timing process.
Companies are invited to provide comments into the below Table 13 on how to represent this assistance information for LTE+BT (voice) case, if any. 
Table 13: assistance information for LTE+BT (voice) case
	Company
	Comments

	Qualcomm
	A 10-bit bitmap can be used to represent the subframe reservation pattern. All 10 bits are used for TDD Configuration 0-5. Only 6 of 10 bits are used for TDD Configuraion 6 to indicate the HARQ processes. The pattern must not be specified in the standard since that is not a clean and future proof method to address TDM solutions for a variety of usage scenarios ex. BT eSCO6/eSCO12/eSCO18, A2DP and Master/Slave for each as well as hybrid interference scenarios and offset based optimized patterns for BT Slave.

	Samsung
	One or multiple desired subframe reservation bitmap patterns which are following HARQ timing process should be explicitly reported in the form of bitmap (certain number of bits depending on TDD config as also indicated by Qualcomm). We should not define patterns in spec as it will not be future proof and will be cumbersome process. 

	Ericsson, ST-Ericsson 
	Similar understanding as Qualcom and Samsung: a 10-bit bitmap can be sent by the UE where each bit corresponds to a subframe. No additional offset is needed.

	Sequans
	Having a fully flexible configuration is desired, but when taking practical considerations into account, such as Time to Market, and IoT in the face of vast configuration options, predefined set of patterns is preferred. 

	ZTE
	A HARQ process based bitmap should be used, offset is not needed. Specific pattern is not necessary. For TDD Configuration 0-5, 10 bits are fine. For TDD Configuration 6, 60 bits is preferred since it fits with the length of DRX pattern configured by eNB later on.

	Intel
	UE reports one or multiple HARQ reservation bitmap patterns. No need to specify patterns in standards. No need to signal offset.

	Huawei & HiSilicon
	In this release, one or multiple desired 10-bit bitmaps can be sent by the UE where each bit corresponds to a subframe and follows the HARQ process. No additional offset is needed. Other enhancement could be considered in later release.

	MediaTek
	Allowing UE to send a bitmap to eNB will be necessary for this scenario

	CMCC
	We share the views of Qualcomm and Samsung that UE can report one or multiple desired subframe reservation bitmap patterns to the eNB but it is not necessary to define the detailed patterns in the stage-3 specification. The principle that the subframe reservation bitmap patterns should follow the HARQ timing process can be captured in stage-2 specification.


Rapporteur’s summary 2 of section 3.4:

As a summary of this particular discussion regarding the assistance information for LTE+BT (voice) case, the rapporteur concluded the following observations:

· A 10-bit bitmap can be used to represent the subframe reservation pattern where all 10 bits are used for TDD Configuration 0-5 and only 6 of 10 bits are used for TDD Configuraion 6.
· Each bit in the bitmap corresponds to a subframe and follows the corresponding HARQ process.
· One or multiple desired bitmap pattern can be sent by the UE 
· No additional offset is needed.
· No need to specify the exact patterns in the standard.
Based on the above observations and majority views, the rapporteur proposes:

· Proposal 13: One or multiple bitmaps are used to represent the desired patterns where each bit corresponds to a subframe and follows the corresponding HARQ process. 
· Proposal 14: There is no need to specify the exact pattern in the standard.
For other usage scenarios, RAN2 agreed that the desired cycle periodicity/length and the active time (or scheduling time) for DRX configuration should be contained in the IDC indication as the assistance information for TDM solution. As indicated in [2], it is unclear how to represent these desired parameters, e.g. UE indicates a desired time period (Desired cycle length and OnDuration time.) or a required percentage of time every cycle for ISM/GNSS operation (desired cycle period and the percentage for active time).
Companies are invited to provide comments into the below Table 14 on how to represent this assistance information for other usage scenarios, if any. 
Table 14: assistance information for other usage scenarios
	Company
	Comments

	Qualcomm
	Desired cycle length and LTE active time in subframes must be indicated 

	Samsung
	We prefer Required percentage of time every cycle for ISM/GNSS operation (desired cycle period and the percentage for active time). It has same effect compared to cycle length and active time however it has advantage of providing flexibility for eNB implementation for band 13/14 GNSS case. 

	LGE
	We prefer to use a desired cycle period/length and onDuration since we could not see a benefit of using the percentage.

	Pantech
	Same view as LGE.

	Ericsson, ST-Ericsson
	Desired cycle length and LTE active time can be indicated.

	Panasonic
	Cycle length needs to be provided in any case, number of subframes for OnDuration is less ambiguous than percentage of time per cycle.

	ZTE
	Desired cycle length and On Duration Time can be indicated.

	Intel
	Desired cycle length and LTE active time can be indicated.

	Fujitsu
	We preferred to use the desired cycle length and LTE active time. But we would like to clarify that the desired LTE active time should specifically indicate the maximum desired LTE active time.  

	RIM
	On/Off time periodicity and, On or Off time period can be indicated

	Huawei & HiSilicon
	From simplicity point of view, we think the desired cycle length and LTE active time are clear and sufficient enough.

	MediaTek
	Desired cycle length and ON Duration time will be necessary, the existing DRX parameter format should be reused as much as possible.

	CMCC
	We prefer desired cycle length and LTE active time.

	Alcatel-Lucent
	Prefer desired cycle length and LTE active time.


Rapporteur’s summary 3 of section 3.4:

As a summary of this particular discussion regarding the assistance information for other usage scenarios, the rapporteur concluded the following observations:

· Most companies prefer to use the desired cycle length and LTE active time in subframes to indicate the desired DRX parameters.
· The existing DRX parameter format should be reused as much as possible.
· There detailed ranges and values of the desired cycle length and LTE active time need to be discussed.
Based on the above observations and majority views, the rapporteur proposes:

· Proposal 15a: Desired cycle length and LTE active time in subframes are used to indicate the desired DRX parameters.
· Proposal 15b: The ranges and values of the desired cycle length and LTE active time are FFS.
3.5 IDC indication update
The related agreements are as follows:

	Agreements
3
The IDC indication can also be reused to send the updated assistant information (including the case that there is no longer an IDC problem).




With this agreement, we captured in [6] that the IDC indication is also used to update the IDC assistance information, including for the cases when the UE no longer suffers from IDC interference. This agreement probably implies that all the assistance information may be optional presence in the IDC indication, and then a partial update of the assistance information is possible. 

Working assumption 4: all the assistance information may be optional presence in the IDC indication.
Companies are invited to provide comments into the below Table 15 on this working assumption, if any. 
Table 15: IDC indication update
	Company
	Comments

	Nokia, NSN
	Proposed working assumption is reasonable.

	Qualcomm
	The updated IDC indication may be used to report a change in unusable frequency list or desired TDM pattern. The assumption would be that the updated reports are incremental in nature. So, if either one of the TDM assistance information or a previously reported unusable frequency is not included, then eNB can assume there is no change for that information. Hence, assistance information can be optional in this respect. An explicit bit can be used to indicate whether IDC problem on a previously reported unusable frequency is over. When indicating IDC problem on serving frequency to be over, the previously indicated TDM pattern is not needed and no TDM assistance information is required to be included for this case.

	Samsung
	In LTE we don’t use delta signaling for UL messages. It is better not to introduce delta signaling just for this case as we don’t see that IDC message size to be very big to justify the gain of delta signaling considering the fact that there can be associated issues with delta signaling in UL.

We think IDC indication is provided in:

1. IDC problem start

2. IDC problem Over
3. IDC situation has changed compared to last time IDC indication was sent informing start of IDC (this is also left to UE implementation to judge the change in situation). For example UE moving from AP1 (working in channel 1) hence affecting LTE frequency F1 and F2 to AP2 (Working in channel 2) hence only affecting LTE frequency F1 and F2 is now clean.

One of the code point i.e. 00 – IDC problem over (i.e. No interference in any direction) can be used from 2 bit indicator for direction of IDC indication. 

Since in the case of IDC over there will not be the need for other info so in that sense other info are optional. 

	LGE
	We agree with the working assumption 4.

	Pantech
	Same view as LGE.

	Ericsson, ST-Ericsson
	Proposed working assumption is OK. When IDC interference situation is over, the UE may report that any of the frequencies is suffering from IDC interference, i.e., the empty frequency list. We do not see signalling as such to be delta signalling since the information in the report is explicit. Naturally, the UE is allowed to send “empty IDC indication” only when it has been reporting IDC problems earlier. This saves signalling overhead.

	Panasonic
	To avoid unclear states and to avoid additional definition for delta signaling rules, the whole information should be repeated in an IDC indication update. This is also valid for the “IDC problem over” indications.

	ZTE
	Agree with Working Assumption 4.

	Intel
	Working assumption 4 is fine. 

	Fujitsu
	We preferred to the optional presence of all the assistant information. 
However, it is not clear that when to send the IDC indication with the updated assistant information. There are the following choices:
1. The updated assistant information is transmitted immediately regardless the prohibit timer so that the eNB can obtain the assistant information in time; 
2. The updated assistant information can be only sent if the prohibit timer expires. 
Since the implementation of prohibit timer is not determined, such issue may need further joint discussion with the prohibit mechanism. 

	RIM
	There could be 4 options for the usage of IDC indication

· Option 1) IDC problem indication to get solution

· Option 2) IDC problem is over (no more solution needed)

· Assistant information can be omitted

· Option 3) IDC problem update (still need solution, but it may include updated information for the solution)

· Option 4) IDC solution is not needed (to cancel the IDC indication previously sent (it could be duplicated with option 2, the behavior of the eNB would be the same)

· Assistant information can be omitted

	Huawei & HiSilicon
	We may start with the working assumption 4. 

	MediaTek
	Working assumption 4 is fine

	CMCC
	Working assumption 4 is fine.

	Alcatel-Lucent
	The working assumption is fine with us. No delta configuration should be used for UL message. 

	NEC
	We are fine with the working assumption


Rapporteur’s summary of section 3.5:

As a summary of this particular discussion regarding the IDC indication update, the rapporteur concluded the following observations:

· Most companies agree that all the assistance information may be optional presence in the IDC indication.
· Delta signalling is not preferred for the uplink IDC indication message.
Based on the above observations and majority views, the rapporteur proposes:

· Proposal 16: All the assistance information is optional presence in the IDC indication.
3.6 DRX configuration
The related agreements are as follows:

	Agreements
1
Changes to RA triggering should be avoided

2
We will not introduce IDC specific changes to DRX (except for RRC parameters)

3
DRX is a sufficiently predictable solution to create short and long term gaps for IDC interference avoidance

4
FFS which new values to add. 




Please refer to the summary report of the email discussion [78#50] in [4]
Rapporteur’s summary of section 3.6:

As referred to the Proposal 1/2 in the summary report of [4] regarding the changes to the existing DRX mechanism, the rapporteur concluded the following observations:

· A few new DRX parameters (with exact values) need to be introduced.
Based on the outcome of the email discussion [4], the rapporteur proposes:

· Proposal 17: In Rel-11, introduce the necessary DRX parameters into stage-3 RRC specification.
3.7 Prohibit timer
The related agreements are as follows:

	Agreements
5
A prohibit mechanism is used to restrict the interval at which the UE may send IDC indications




So far there was no in-depth analysis on the prohibit mechanism; the rapporteur assumes that in a straightforward way it could be just one prohibit Timer introduced in the RRC specification.
There seems two methods to implement this prohibit timer, i.e. by broadcast or dedicated RRC signalling. Basing on the previous discussion, the rapporteur feels that this timer could be signalled to the UE in conjunction with the permission for the UE to send IDC indication.
Working assumption 5: introduce a prohibit timer into the dedicated RRC message in conjunction with the permission for the UE to send IDC indication.
Companies are invited to provide comments into the below Table 16 on this working assumption, if any. 
Table 16: prohibit mechanism
	Company
	Comments

	Nokia, NSN
	Proposed working assumption is reasonable.

	Qualcomm
	It’s fine to introduce the prohibit timer into the dedicated message for IDC indication. However, depending on prohibit timer value, there can be many situations where another IDC indication is needed before prohibit timer expires ex. BT LMP exchange for connection setup requiring long-term TDM pattern after which connection mode is known to be eSCO which requires short-term TDM pattern. Or it may be that the TDM solution granted by eNB is not the same as requested by UE and it doesn’t work at UE, so another IDC indication may be needed. Hence, a maximum number of IDC indications (ex. 1 to 3) per prohibit timer interval may also be used.

Another situation is related to IDC problem being over for which waiting up to expiration of prohibit timer to send IDC update may not be preferred.

A related aspect here is to introduce a message from eNB to UE informing whether the IDC solution is granted or not. Otherwise, the UE will have to send IDC indication every time the prohibit timer expires which is not very clean. Knowing whether an IDC solution is granted or not can also help the UE take any action on the other radios to deal with the IDC problem.

	Samsung
	Proposed working assumption is fine

	LGE
	Since this function is only necessary for UEs that are allowed to send the IDC indication, working assumption 5 is proper way to configure the function.

	Pantech
	We are fine with proposed working assumption.

	Ericsson, ST-Ericsson 
	Proposed working assumption is fine.

	Panasonic
	Working assumption 5 seems reasonable.

	ZTE
	Working Assumption 5 is fine.

	Intel
	Working assumption 5 is fine.

	Fujitsu
	Proposed working assumption is fine since the dedicated RRC message can provide the configuration flexibility. However, the prohibit timer scheme should be further evaluated by considering which IDC indication (e.g., IDC indication with unchanged assistant information or any IDC indication) is restricted. 

Moreover, we think another prohibit mechanism proposed by Qualcomm (i.e., defining a maximum number of IDC indications per prohibit timer interval) can be considered when carrying out the evaluation.


	RIM
	Working assumption is O.K

	Huawei & HiSilicon
	In this release, a simple solution on the prohibit timer mechanism may be preferred. In this sense, we could start from the working assumption 5. Any further enhancement could be considered in later release.

	MediaTek
	Working assumption 5 is fine

	CMCC
	Working Assumption 5 is reasonable.

	Alcatel-Lucent
	The working assumption is fine with us.

	NEC 
	Working assumption 5 is fine.


Rapporteur’s summary of section 3.7:

As a summary of this particular discussion regarding the prohibit mechanism, the rapporteur concluded the following observations:

· Most companies agree to introduce a prohibit timer into the dedicated RRC message in conjunction with the permission for the UE to send IDC indication.
· Few companies proposed to further consider and/or enhance the prohibit mechanism.
· NO comment is received on the possible range of the proposed prohibit timer. 
Based on the above observations and majority views, the rapporteur proposes:

· Proposal 18a: Use the IE ‘OtherConfig’ within RRCConnectionReconfiguration message to signal the prohibit timer to the UE. 
· Proposal 18b: The range of the prohibit timer is FFS. 
3.8 Autonomous denials
The related agreements are as follows:

	Agreements
Autonomous denial can be considered as solution for rare cases if other solutions cannot be used.




Please refer to the summary report of [5], i.e. the email discussion [78#51] in R2-123813.
Rapporteur’s summary of section 3.8:

As referred to Proposal 2/3/4/5 in the summary report of [5] regarding the mechanism of LTE autonomous denial, the rapporteur concluded the following observations:

· The eNB configures the LTE autonomous denial for the UE with a long-term denial rate over a long time period by the first RRC message configuring IDC.

· Some possible ranges and values for the long-term denial rate and long time period are also proposed and could be a baseline, but this issue may be further considered.
Based on the outcome of the email discussion [5], the rapporteur proposes:

· Proposal 19a: Use the IE ‘OtherConfig’ within RRCConnectionReconfiguration message to signal a long-term autonomous denial rate over a long time period to the UE.
· Proposal 19b: The range of the long-term autonomous denial rate and the long time period may be further considered.
3.9 Assistance information transfer at inter-eNB handover
The related agreements are as follows:

	Agreements
4
In case of inter-eNB handover, the assistant information is transferred from the source to the target eNB.




The rapporteur noticed that the abovementioned discussion on the available RRM measurement results needs to be taken into account.
Besides, it is not clear how to transfer the assistance information from the source eNB to the target eNB. A straightforward way to implement this agreement in RRC specification may be to introduce a new IE (e.g. IDC-Context) into the existing IE AS-Context.
Companies are invited to provide comments into the below Table 17 on how the assistance information should be transfer from the source eNB to the target eNB, if any. 
Table 17: assistance information transfer
	Company
	Comments

	Nokia, NSN
	Addition to AS-Context is logical

	Qualcomm
	A new IE within AS-Context seems fine.

	Samsung
	We are fine with suggestion from rapporteur i.e. “A straightforward way to implement this agreement in RRC specification may be to introduce a new IE (e.g. IDCContext) into the existing IE AS-Context.”

	LGE
	Similar to the forwarding of assistant information related to carrier aggregation, the information may be contained in RRM-Config IE since unusable frequencies, assistant information for TDM solution is UE specific RRM information, 

	Pantech
	Addition to AS-Context is logical.

	Ericsson, ST-Ericsson
	A new IE in AS-Context seems to be good approach.

	Panasonic
	Introduction of a new IE into the existing IE AS-Context is reasonable.

	ZTE
	A new IE in AS-Context is a straightforward solution.

	Intel
	Addition to AS-Context is fine.

	Fujitsu
	Introduce a new IE in AS-context is reasonable.

	RIM
	Additional information on AS-Context would be good

	Huawei & HiSilicon
	We may start with introducing a new IE (e.g. IDC-Context) into the existing IE AS-Context.

	MediaTek
	Agree with above comments to utilize AS-Context

	CMCC
	A new IE within AS-Context seems fine.

	Alcatel-Lucent
	A new IE in AS-Context seems fine.

	NEC
	We are ok to make use of AS-Context.


Rapporteur’s summary of section 3.9:

As a summary of this particular discussion regarding the assistance information transfer, the rapporteur concluded the following observations:

· Most companies support to introduce a new IE (e.g. IDC-Context) into the existing IE AS-Context.
Based on the above observations and majority views, the rapporteur proposes:

· Proposal 20: Introduce a new IE (e.g. IDC-Context) into the existing IE AS-Context.
4 Conclusions

Based on the above inputs and rapporteur’s summary following each question in every particular sub-clause in this report document, the rapporteur proposes the way forward as follows:
Regarding whether additional information needs to be provided in the IDC indication, the following proposals are proposed:

· Proposal 1a: Available RRM measurement results can be provided in the IDC indication.

· Proposal 1b: Available RRM measurement results should not be transferred from source eNB to target eNB at inter-eNB handover.

· Proposal 1c: RAN2 is requested to discuss what RRM measurement results should be.
· Proposal 1d: RAN2 is requested to discuss whether the available measurement results reporting should be under the control by the network and if so, what the mechanism and procedure are.
· Proposal 2: As a starting point, the direction of interference can be provided in the IDC indication.
· Proposal 3: The UE should only indicate “IDC over” when there is no IDC issues therefore IDC solutions are not needed.
· Proposal 4: In Rel-11, usage scenarios (or “interference technology type”) should not be provided in the IDC indication.
· Proposal 5a: As a starting point, the DRX starting offset can be provided in the IDC indication.
· Proposal 5b: In case UE providing the DRX starting offset in the IDC indication, the DRX starting offset should be transferred from source to target eNB at inter-eNB handover.
· Proposal 6: In Rel-11, the UE does not need to provide the IDC power headroom in the IDC indication.
· Proposal 7: In Rel-11, there is no need to include any assistance information of the LTE autonomous denial in the IDC indication message.
· Proposal 8: In Rel-11, the UE does not need to provide other assistance information in the IDC indication.
Regarding the stage-3 aspects for the RRC specification work, the following proposals are proposed:

· Proposal 9: A new IE indicating whether the UE support IDC functionality or not, e.g. IDC-Parameters-r11, should be introduced to the existing IE UE-EUTRA-Capability.
· Proposals 10: Use the IE ‘OtherConfig’ within RRCConnectionReconfiguration message to indicate whether the UE is allowed to send the IDC indication.
· Proposal 11: Reuse the IE carrierFreq contained in IE MeasObjectEUTRA to explicitly indicate that the UE may only send IDC indications for carriers (UL/DL) for which a Measurement Object is configured.
· Proposal 12: Introduce a separate UL-DCCH message, e.g., IDCIndication message to report the IDC problem and convey all the available/necessary assistance information.

· Proposal 13: One or multiple bitmaps are used to represent the desired patterns where each bit corresponds to a subframe and follows the corresponding HARQ process. 
· Proposal 14: There is no need to specify the exact pattern in the standard.
· Proposal 15a: Desired cycle length and LTE active time in subframes are used to indicate the desired DRX parameters.

· Proposal 15b: The ranges and values of the desired cycle length and LTE active time are FFS.
· Proposal 16: All the assistance information is optional presence in the IDC indication.

· Proposal 17: In Rel-11, introduce the necessary DRX parameters in the stage-3 RRC specification.
· Proposal 18a: Use the IE ‘OtherConfig’ within RRCConnectionReconfiguration message to signal the prohibit timer to the UE.
· Proposal 18b: The range of the prohibit timer is FFS. 
· Proposal 19a: Use the IE ‘OtherConfig’ within RRCConnectionReconfiguration message to signal a long-term autonomous denial rate over a long time period to the UE.
· Proposal 19b: The range of the long-term autonomous denial rate and the long time period may be further considered.
· Proposal 20: Introduce a new IE (e.g. IDC-Context) into the existing IE AS-Context.
The corresponding stage-2 and stage-3 CRs are provided in R2-123553 [9] and R2-123558 [10] 
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