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1 Discussion
Following table is to capture the views from multiple companies.
	Scenario
	Macro
	Small cell
	Comment on

	Small cell  scenario 1


	BCT
	BCT
	- No difference regardless of S-NCT

	
	BCT
	NCT
	Pantech

- In this scenario, since only one carrier frequency is available, S-NCT can be useful if wanted to enjoy the benefits and gains from S-NCT
Huawei (Note 1)
Case is macro and small cell are on the same frequency (1 carrier)
- Ideal backhaul: Only S-NCT possible in small cell
- Non-ideal backhaul: Only S-NCT possible in small cell
Ericsson/ST-Ericsson
S-NCT would be essential in this scenario (CA is not possible on the same frequency). Even with S-NCT, interference from NCT in the small cells will create coverage holes for the BCT in the vicinity of the small cell. Legacy UEs will be affected by this. If there are legacy UEs in the system, this scenario is not a robust option. If there are no legacy UEs in the system and standalone operation is allowed, the NCT-NCT (next scenario) is a better option. Therefore, this scenario is not important.
Mediatek
It’s beneficial to both legacy and R12 UEs in macrocell and R12 UEs in small cells. It may require S-NCT to enjoy the benefits. If dual connectivity can’t be applied in co-channel deployment, it would require S-NCT in small cell to provide such benefits. We think it’s the most useful scheme for NCT deployment with least impact on legacy UEs.
Sharp
-Standalone operation for NCT is necessary.

- Energy efficiency on small cell nodes is improved over BCT small cells.
Panasonic

- In case of ideal backhaul, it is same as CoMP scenario 4. It is not essential to use S-NCT. In case of non-ideal backhaul, dual-connectivity works. For the legacy UE support, when legacy UE is close to small cell, legacy UE without (f)eICIC capability is not able to access BCT/macro because small cell/NCT Tx power prevent to access BCT/macro.
KDDI

No motivation for this scenario

Qualcomm
- This scenario is not valid since support for legacy UEs is not provided, NCT carrier deployed at the same carrier frequency as BCT would create coverage holes for legacy UEs.
ALU

-In this scenario, UE at small cell suffers high interference.  Since CA is not feasible in co-channel case, the benefits of NCT (in managing interference) is only feasible using S-NCT.  Legacy support is available via the macro layer.

NSN & Nokia
- In the case of ideal backhaul this is the same as CoMP scenario 4. The benefit of NCT is unclear. 
- In the case of non-ideal backhaul, the applicability of dual-connectivity needs to be studied / clarified first.
LG
- Ideal backhaul: NS-NCT can be sufficient. 
- Non-ideal backhaul: Coverage hole for legacy UEs would be a problem for this case. Co-existence of BCT and NCT in the same frequency with non-ideal backhaul seems not a desirable scenario in our view. This case can be an effective solution to control interference in small cell offloading. The problem of coverage hole can be addressed by (f)eICIC and other techniques. To fully utilize the benefit, S-NCT is desirable. 

RIM: 

· Legacy UE would only be supported in macro-cell in this case, which would impact the offloading to small cell.  

DOCOMO

- This scenario is not attractive.

- The gain of NCT compared to backward compatible carrier and impact on the legacy UE should carefully be investigated.

Texas Instruments
- May create coverage holes for legacy UEs so this is not a useful scenario.

Renesas Mobile Europe Ltd.

Not essential scenario to use NCT. For ideal backhaul, this is same as CoMP scenario 4. Benefit to use NCT for small cell is not justified yet. For non-ideal backhaul, when dual connectivity can be used, the utilization of NCT on small cell will create interference for legacy UEs.


	
	NCT
	NCT
	Pantech

- We don’t see much interesting on this scenario since it seems that macro deploying S-NCT is likely to be somewhat future deployment scenario.
Huawei (Note 1)
Case is macro and small cell are on the same frequency (1 carrier)
- Ideal backhaul: Only S-NCT possible
- Non-ideal backhaul: Only S-NCT possible
Ericsson/ST-Ericsson
Without S-NCT, the BCT-BCT deployment would have to be used even if there are no legacy UEs in the system. S-NCT can provide the following advantages. 

· Spectral efficiency gains (compared to BCT-BCT scenario) due to lower eNB-eNB interference both between and within the macro and small cell layers (potentially allowing operation with higher CSOs). 
· Energy efficiency is improved due to NCT on macro.
Mediatek
It’s beneficial to R12 UEs but backward compatibility can be an issue. It would require S-NCT to enjoy the benefits. With new frequency band, S-NCT may be deployed without impacting legacy UE’s performance. However, the new frequency band can’t be utilized to enhance legacy UE’s performance. Not sure how fast this scheme can happen in the future.
Sharp
- Standalone operation for macro NCT is necessary.

- Energy efficiency is highly improved over BCT macro.
Panasonic
- This scenario does not support legacy UEs. Macro should be basically BCT for the support of legacy UEs.
KDDI

· Backward compatibility is very important. S-NCT is available after no legacy UEs are present. 

· Effect of energy saving depends on traffic load. 

· Thus, the introduction of S-NCT depends on the achievable gain in the far future.
Qualcomm
- This scenario is not valid since support for legacy UEs is not provided, 
ALU

-If legacy support is not required, then in order to gain the benefits of NCT, S-NCT is required.  

NSN & Nokia
- This scenario is not attractive due to lack of coverage for legacy users.
LG

To support this scenario, S-NCT is essential. 

RIM

We share the similar view as Panasonic, namely, legacy UE could not be supported.  Considering the legacy UE will be in the market for a very long time, this scenario seems not benefit the smooth migration.
DOCOMO

- The legacy UE cannot receive any cellular service in this scenario at all, and thus this scenario is not attractive.

Texas Instruments
- Cannot support legacy users. Fundamental question is whether there would be a time when all legacy users have been phased out. 

Renesas Mobile Europe Ltd.

Not attractive scenario because of the lack of backward compatibility on macro cell.


	
	NCT
	BCT
	Pantech

- We don’t see much interesting on this scenario since it seems that macro deploying S-NCT is likely to be somewhat future deployment scenario.
Huawei (Note 1)
- Ideal backhaul: Only S-NCT possible on macro
- Non-ideal backhaul: Only S-NCT possible on macro
Ericsson/ST-Ericsson
S-NCT would be essential in this scenario (CA is not possible on the same frequency). If standalone operation is allowed, the NCT-NCT scenario above would be a better option if legacy UEs are not present. If legacy UEs are present, the BCT-BCT scenario is the better option to ensure coverage to legacy UEs. Therefore, this scenario is not important.
Mediatek
Not clear about the application scenario. We think it’s more practical to deploy NCT on small cell layer first.
Sharp
- Standalone operation for macro NCT is necessary.

- Energy efficiency on macro is highly improved over BCT macro.
Panasonic
- This scenario does not support legacy UEs. Macro should be basically BCT for the support of legacy UEs.
KDDI
· No motivation for this scenario

Qualcomm
- This scenario does not support legacy UEs. Macro should be BCT for the support of legacy UEs.
ALU

-Perhaps a scenario that is only useful when legacy UE is the minority.  Nevertheless, only S-NCT can be deployed here.

NSN & Nokia
- This scenario is not attractive due to lack of coverage for legacy users.
LG

We did not find a good usecase for this option.
RIM:

Not sure the motivation of such deployment as macro-cell has the larger coverage and use NCT would make the legacy UE only be supported in small cell. Also consider BCT may be used in macro-cell already, therefore, the reason to replace it with NCT is a bit odd.
DOCOMO

- The legacy UE cannot receive any cellular service from the macro cell in this scenario, and thus this scenario is not attractive.

Texas Instruments
- Our view is that macro should have a BCT. 

Renesas Mobile Europe Ltd.

Not attractive scenario because of the lack of backward compatibility on macro cell.


	Small cell  scenario 2


	BCT
	BCT
	- No difference regardless of S-NCT

	
	BCT
	NCT
	Pantech

- In this scenario, if the ideal-backhaul is assumed between macro and small cells, NS-NCT in small cells can be better solution than S-NCT. Otherwise, possibility of deploying S-NCT can be depending on network operator decision, and it could be beneficial especially for non-CA capable Rel-12 UEs.
Huawei (Note 1)
- Ideal backhaul: NS-NCT or S-NCT possible
- Non-ideal backhaul: Only S-NCT possible in small cell
Ericsson/ST-Ericsson
· S-NCT has the following advantages:

· Use of small cells for non-CA capable Rel-12 UEs. This has load balancing and offloading benefits leading to spectrum efficiency.
· Increased robustness for all Rel-12 UEs if there are coverage holes in the macro BCT. 
· Enables use of NCT in small cell layer when the backhaul is non-ideal. 
· Spectral efficiency gains (compared to BCT scenario) due to lower eNB-eNB interference between the small cells. 
· Energy efficiency of the small cells is improved when the cells are active.
Mediatek
It’s beneficial to R12 UEs in small cells. However, it doesn’t necessarily require S-NCT to enjoy the benefits.  With dual connectivity, NS-NCT still can provide the same benefits. We think it’s the most useful scheme for NCT deployment with least impact on legacy UEs.
Sharp
- S-NCT is beneficial and necessary for offloading non-CA-capable UE’s data from Macro to Small cell.

- Energy efficiency on small cell nodes is improved over BCT small cells.
Panasonic
- In case of ideal backhaul, this is same as CA. Therefore, it is not essential to use S-NCT. In case of non-ideal backhaul, dual-connectivity works even without CA capability of UEs.
From the load balancing perspective, the adaptation speed to the traffic is following order. S-NCT based scheme is the slowest among all options. It could be worst performance.
1. CA based load balancing (Network based adaptation)

2. Dual connectivity based load balancing (Network based adaptation)

3. Handover based laod balancing (Network based mobility)

4. S-NCT: cell reselection based load balancing (UE based mobility)
To support idle mode in small cell frequency increases UE battery consumption of idle mode because to read system information frequently.
KDDI

- If stand-alone operation is required, operators can choose BCT. Sufficient gain over BCT is expected.

- NS-NCT(i.e. macro-assisted NCT) is more useful for this scenario, when dual-connectivity is supported

- Energy saving by blocking legacy UEs doesn’t drive our motivation
- eNB dormancy may be considered to avoid CRS interference among small cells.

Qualcomm

-NCT can be configured as Scell. As far as dual connectivity is concerned, it is necessary to enable PUCCH feedback on both PCell and SCell.
ALU

-For non-ideal backhaul and multi-vendor deployment, NS-NCT may be challenging.  In this scenario, S-NCT beneficial.  S-NCT also allows support for non-CA capable UEs.

-It is currently unclear if dual connectivity could be applied if NS-NCT is applied for small cell.
NSN & Nokia
- In case of ideal backhaul, this corresponds to CA. S-NCT reduces spectral efficiency on the small cell compared to NS-NCT (added overhead due to EPBCH, EPDCCH CSS etc.)

- In the case of non-ideal backhaul the applicability of dual connectivity needs to be studied / clarified first.
LG

-Ideal backhaul: S-NCT is not essential

-Non-ideal backhaul: In our view, this case is the most practical and useful case to deploy NCT for data offloading. Without supporting S-NCT, practical deployment of this case seems challenging in the presence of non-CA capable UEs. 

In terms of identified S-NCT functionalities, our view is as follows:

· reception of MIB info and system info: considering a possibility that dual connectivity is supported for a non-CA capable UE, we think we can revisit the necessity of this function once dual connectivity study is completed.
· Paging: similar to MIB/SIB, this can be revisited after dual connectivity becomes clearer. 
· initial access (including RAR): with non-ideal backhaul, regardless of dual connectivity design, we think initial access needs to be supported. Particularly, RAR should be supported. 
· CSS: For TPC and potentially EPHICH, regardless of dual connectivity design, we think CSS should be supported with non-ideal backhaul. 
RIM:

Again similar as scenario 1, if only NCT is used in small cell, the legacy UE would be served by macro-cell only. Considering that there would be far more legacy UE than new UE in the near future, the benefit of small cell may not be fully exploited
DOCOMO

For both NS-NCT and S-NCT,

- Deploying NCT for dense small cells is attractive in terms interference avoidance and simpler cell planning.

For NS-NCT

- Non-CA capable UEs cannot receive cellular service from the small cell.

- For ideal backhaul, CA capable UEs can benefit from the NCT through Rel-10/11 CA.

- For non-ideal backhaul, CA capable UEs can benefit from the NCT through dual connectivity if supported in Rel-12.

For S-NCT,

- Non-CA capable UEs can receive cellular service from the small cell.

- Legacy UE cannot receive cellular service from the small cell.

- The penetration rate of not only CA capable UE but also S-NCT supportable UE should be taken into account.

Regarding the penetration rate, it should be carefully studied at this moment whether S-NCT capability is optional or mandatory. 

NS-NCT is a function only in connected mode, and so a capability bit would work well. For S-NCT, however, a capability bit would not work because it is a function both in idle mode and in connected mode. That is why most of idle mode functions are mandatory. However, such a mandatory function might delay the commercial launch of R12 UE, which should be avoided from an operator point of view. It would also be related to IOT availability issues.

Texas Instruments
- SCell-NCT can work for this case. Based on RAN2 discussions dual connectivity is also an option.

Renesas Mobile Europe Ltd.

For ideal backhaul, NS-NCT on small cell is enough. S-NCT can also be used but the additional gain on spectral efficiency and power consumption compared with NS-NCT is marginal.

For non-ideal backhaul, only S-NCT can be used when dual connectivity is enabled. Utilization of S-NCT on small cell has benefit on both spectral efficiency and power consumption compared to use LCT.


	
	NCT
	NCT
	Pantech

- We don’t see much interesting on this scenario since it seems that macro deploying S-NCT is likely to be somewhat future deployment scenario.
Huawei (Note 1)
- Ideal backhaul: S-NCT required at least for one carrier
- Non-ideal backhaul: Only S-NCT possible on both carriers
Ericsson/ST-Ericsson
· S-NCT would be essential in this scenario as there is no BCT. Without S-NCT, the BCT-BCT deployment would have to be used even if there are no legacy UEs in the system. S-NCT can provide the following advantages:

· Spectral efficiency gains in the macro layer (compared to BCT-BCT and BCT-NCT scenarios) due to lower eNB-eNB interference both for the macro and small cell layers. Macro and small cell layer gains can be inferred from the NCT cases in the macro only scenario and small cell scenario 3 respectively
· Energy efficiency is improved due to NCT on macro.
Mediatek
It’s beneficial to R12 UEs but backward compatibility can be an issue. It would require S-NCT to enjoy the benefits. With new frequency band, S-NCT may be deployed without impacting legacy UE’s performance. However, the new frequency band can’t be utilized to enhance legacy UE’s performance. Not sure how fast this scheme can happen in the future.
Sharp
- Standalone operation for macro NCT is necessary.

- Energy efficiency is highly improved over BCT macro.
Panasonic
- This scenario does not support legacy UEs. At least one of macro carrier needs to be BCT for the support of legacy UEs. 

- In case multiple macro carriers, some macro carriers can be NCT. In such case, this operation is possible without sacrifice of legacy UE support. On the other hand, if multiple macro carriers are served by same PA, network energy saving gain is not able to obtain.
KDDI
For macro, 

· Backward compatibility is very important. S-NCT is available after no legacy UEs are present. 

· Effect of energy saving depends on traffic load. 

· Thus, the introduction of S-NCT depends on the achievable gain over BCT in the far future.
For small cells,

· If stand-alone operation is required, operators can choose BCT. Sufficient gain over BCT is expected.

· NS-NCT(i.e. macro-assisted NCT) is more useful for this scenario, when dual-connectivity is supported

· Enegy saving doesn’t drive our motivation

· eNB dormancy may be considered to avoid CRS interference among small cells.
Qualcomm
- This scenario does not support legacy UEs. Macro should be BCT for the support of legacy UEs.
ALU

-If legacy UE support is required, this scenario is not applicable.  Otherwise, we can have CA operation with S-NCT+NS-NCT or S-NCT+S-NCT for CA capable UE and S-NCT+S-NCT for non-CA capable UE.

NSN & Nokia
- This scenario is not attractive due to lack of coverage for legacy users.
LG:

To support this scenario, S-NCT is essential. 

RIM:

Similar as scenario 1, the legacy UE won’t be served in this case by either macro and small cell.
DOCOMO

- The legacy UE cannot receive any cellular service in this scenario at all, and thus this scenario is not attractive.

Texas Instruments
- We don’t see a motivation for a scenario without support of legacy users. 

Renesas Mobile Europe Ltd.

Not attractive scenario because of the lack of backward compatibility on macro cell.


	
	NCT
	BCT
	Pantech

- We don’t see much interesting on this scenario since it seems that macro deploying S-NCT is likely to be somewhat future deployment scenario.
Huawei (Note 1)
- Ideal backhaul: NS-NCT or S-NCT possible
- Non-ideal backhaul: Only S-NCT possible on macro
Ericsson/ST-Ericsson
For coverage reasons, S-NCT would be essential in this scenario, independent of backhaul type. If standalone operation is allowed, the NCT-NCT scenario above would be a better option if legacy UEs are not present. If legacy UEs are present, the BCT-NCT scenario is the better option to ensure better coverage to legacy UEs. Therefore, this scenario is not important.
Mediatek
Not clear about the application scenario. We think it’s more practical to deploy NCT on small cell layer first.
Sharp
- Standalone operation for macro NCT is necessary.

- Energy efficiency on macro is highly improved over BCT macro.
Panasonic
- This scenario does not support legacy UEs. At least one of macro carrier needs to be BCT for the support of legacy UEs. Small cells may not be full coverage of BCT.

- In case of multiple macro carriers, the merit of this operation is not clear.
KDDI

· This scenario makes no sense

Qualcomm
- This scenario does not support legacy UEs. Macro should be BCT for the support of legacy UEs.
ALU

-Only useful when legacy UE is the minority.  Otherwise, BCT on macro would be required to support legacy UE.  If legacy support is not required, then no point having BCT as small cell.

NSN & Nokia
- This scenario is not attractive due to lack of coverage for legacy users.
LG

We did not find a good usecase for this option.
RIM:

We also feel this deployment does not make much sense considering the coverage of BCT and first deployment of BCT.
DOCOMO

- The legacy UE cannot receive any cellular service from the macro cell in this scenario, and thus this scenario is not attractive.

Texas Instruments
- Macro should provide coverage for all users so BCT on macro is necessary. 

Renesas Mobile Europe Ltd.

Not attractive scenario because of the lack of backward compatibility.


	Small cell  scenario 3


	-
	BCT
	- No difference regardless of S-NCT

	
	-
	NCT
	Pantech

- As discussed in online, we have also concern about the issue on coverage hole issue in legacy UE perspective, even though S-NCT may be useful in order to obtain more flexible deployment scenario and better performance than just deploying BCT in this scenario.
Huawei (Note 1)
- Ideal backhaul: Only S-NCT possible
- Non-ideal backhaul: Only S-NCT possible
Ericsson/ST-Ericsson
S-NCT would be essential in this scenario (CA is not possible on the same frequency). Without S-NCT, BCT would have to be used even if all UEs in the system are NCT capable. S-NCT can provide the following advantages:

•
Spectral efficiency gains (compared to BCT scenario) due to lower eNB-eNB interference between the small cells. 

•
Energy efficiency of the small cells is improved when the cells are active.
Mediatek
It’s beneficial to R12 UEs but backward compatibility may be an issue. It would require S-NCT to enjoy the benefits. Some of small cells may choose to support R12 UEs only when the small cell density is high within a hotzone without macro coverage. We think this scheme may be possible at the beginning phase of NCT deployment.
Sharp
- Standalone operation for NCT is necessary. 

- Energy efficiency on small cell nodes is improved over BCT small cells.
Panasonic
- This scenario does not support legacy UEs. At least one of carrier should be BCT for the support of legacy UEs. The remaining carrier (or subframes) can be NCT.
KDDI

· If small cells are used to compensate the coverage hall, backward compatibility is very important. At least one carrier per band should be deployed as BCT. 
Qualcomm
- This scenario does not support legacy UEs. Macro should be BCT for the support of legacy UEs.
ALU

-CA is not feasible.  If legacy support not required in the coverage hole then the benefits of NCT is only feasible with S-NCT.

NSN & Nokia
- This scenario is not attractive due to lack of coverage for legacy users.
LG

· If multi-carriers are available, NCT and BCT can be deployed in different frequency. To support non-CA capable UEs, S-NCT is needed.
RIM:

· NCT for small cell would not allow the support of legacy UE.  Considering there is no macro-cell coverage, that simply means legacy UE could not be served at all in this case. 

DOCOMO

- The legacy UE cannot receive any cellular service in this scenario, and thus this scenario is not attractive.

Texas Instruments
- Very narrow use case for S-NCT as it applies only for UEs of R12 and beyond. 
Renesas Mobile Europe Ltd.

Not attractive scenario because of the lack of backward compatibility on macro cell.


	Macro only


	BCT
	-
	- No difference regardless of S-NCT

	
	NCT
	-
	Pantech

- We don’t see much interesting on this scenario since it seems that macro deploying S-NCT is likely to be somewhat future deployment scenario.
Huawei (Note 1)
Two carriers in this case

No backhaul consideration
Macro F1 BCT, Macro F2 BCT: No difference regardless of S-NCT
Macro F1 BCT, Macro F2 NCT: NS-NCT or S-NCT possible
Macro F1 NCT, Macro F2 NCT: S-NCT required at least for one carrier
Ericsson/ST-Ericsson
· S-NCT would be essential in this scenario (CA is not possible on the same frequency). Without S-NCT, BCT would have to be used even if all UEs in the system are NCT capable. S-NCT can provide the following advantages:

· Spectral efficiency gains (compared to BCT scenario) due to lower eNB-eNB interference between the macro cells.
· Energy efficiency of the network is improved.
Mediatek
It’s beneficial to R12 UEs but backward compatibility can be an issue. It would require S-NCT to enjoy the benefits. With new frequency band, S-NCT may be deployed without impacting legacy UE’s performance. However, the new frequency band can’t be utilized to enhance legacy UE’s performance. Not sure how fast this scheme can happen in the future.
Sharp
- Standalone operation for NCT is necessary.

- Energy efficiency is highly improved over BCT macro.
Panasonic
- This scenario does not support legacy UEs. At least one of carrier should be BCT for the support of legacy UEs. The remaining carrier (or subframes) can be NCT.
KDDI
· Should be BCT until no legacy UEs are present.
· S-NCT is not urgent for this scenario.

Qualcomm
- This scenario does not support legacy UEs. Macro should be BCT for the support of legacy UEs.
ALU

-If legacy support is not required, only S-NCT gives the benefits of NCT.

NSN & Nokia
- This scenario is not attractive due to lack of coverage for legacy users.
LG

· Both NS-NCT (as SCell) and S-NCT (as PCell) can be considered. 
RIM:

As BCT is alsready deployed for macro-cell, the only chance of deploying NCT is on another carrier like at higher frequency.  However, it is not clear this stage the dominant differentiation that only entitles the deployment of NCT on the new carrier. If there are two carriers, one can deploy another BCT on that carrier as in the near future, the number of UE supports CA may be way more than the new UE that supports NCT.  
DOCOMO

- The legacy UE cannot receive any cellular service in this scenario, and thus this scenario is not attractive.
Texas Instruments
- Support for legacy users is required. 
Renesas Mobile Europe Ltd.

Not attractive scenario because of the lack of backward compatibility on macro cell.



Note 1) Huawei:
NS-NCT is discussed in the Rel-10 CA sense, i.e. requiring multiple carriers and ideal backhaul in the case of intra-eNB CA with a macro BS site and RRH. BCT means backward compatible carrier type (Rel-12 or earlier).
2 Replies of the email
Pantech:

	Scenario
	Macro
	Small cell
	Comment on

	Small cell  scenario 1


	BCT
	BCT
	- No difference regardless of S-NCT

	
	BCT
	NCT
	- In this scenario, since only one carrier frequency is available, S-NCT can be useful if wanted to enjoy the benefits and gains from S-NCT

	
	NCT
	NCT
	- We don’t see much interesting on this scenario since it seems that macro deploying S-NCT is likely to be somewhat future deployment scenario.

	
	NCT
	BCT
	- We don’t see much interesting on this scenario since it seems that macro deploying S-NCT is likely to be somewhat future deployment scenario.

	Small cell  scenario 2

	BCT
	BCT
	- No difference regardless of S-NCT

	
	BCT
	NCT
	- In this scenario, if the ideal-backhaul is assumed between macro and small cells, NS-NCT in small cells can be better solution than S-NCT. Otherwise, possibility of deploying S-NCT can be depending on network operator decision, and it could be beneficial especially for non-CA capable Rel-12 UEs.

	
	NCT
	NCT
	- We don’t see much interesting on this scenario since it seems that macro deploying S-NCT is likely to be somewhat future deployment scenario.

	
	NCT
	BCT
	- We don’t see much interesting on this scenario since it seems that macro deploying S-NCT is likely to be somewhat future deployment scenario.

	Small cell  scenario 3


	-
	BCT
	- No difference regardless of S-NCT

	
	-
	NCT
	- As discussed in online, we have also concern about the issue on coverage hole issue in legacy UE perspective, even though S-NCT may be useful in order to obtain more flexible deployment scenario and better performance than just deploying BCT in this scenario.

	Macro only


	BCT
	-
	- No difference regardless of S-NCT

	
	NCT
	-
	- We don’t see much interesting on this scenario since it seems that macro deploying S-NCT is likely to be somewhat future deployment scenario.


Huawei)

Following is the table to describe applicability of standalone NCT (S-NCT) and non-standalone NCT (NS-NCT). NS-NCT is discussed in the Rel-10 CA sense, i.e. requiring multiple carriers and ideal backhaul in the case of intra-eNB CA with a macro BS site and RRH. BCT means backward compatible carrier type (Rel-12 or earlier).
	Scenario
	Macro
	Small cell
	Applicability of standalone NCT

	
	
	
	Ideal backhaul
	Non-ideal backhaul

	Small cell  scenario 1
(1 carrier)

	BCT
	BCT
	No difference regardless of S-NCT
	No difference regardless of S-NCT

	
	BCT
	NCT
	Only S-NCT possible in small cell
	Only S-NCT possible in small cell

	
	NCT
	NCT
	Only S-NCT possible
	Only S-NCT possible

	
	NCT
	BCT
	Only S-NCT possible on macro
	Only S-NCT possible on macro

	Small cell  scenario 2
(2 carriers)
	BCT
	BCT
	No difference regardless of S-NCT
	No difference regardless of S-NCT

	
	BCT
	NCT
	NS-NCT or S-NCT possible
	Only S-NCT possible in small cell

	
	NCT
	NCT
	S-NCT required at least for one carrier
	Only S-NCT possible on both carriers

	
	NCT
	BCT
	NS-NCT or S-NCT possible
	Only S-NCT possible on macro

	Small cell  scenario 3
(1 carrier)
	-
	BCT
	No difference regardless of S-NCT
	No difference regardless of S-NCT

	
	-
	NCT
	Only S-NCT possible
	Only S-NCT possible

	Macro only
(2 carriers)

	Macro F1
	Macro F2
	No backhaul consideration
	

	
	BCT
	BCT
	No difference regardless of S-NCT
	

	
	BCT
	NCT
	NS-NCT or S-NCT possible
	

	
	NCT
	NCT
	S-NCT required at least for one carrier
	


Ericsson/ST-Ericsson
	Scenario
	Macro
	Small cell
	Comment on

	Small cell  scenario 1


	BCT
	BCT
	- No difference regardless of S-NCT

	
	BCT
	NCT
	- Ericsson/ST-Ericsson: S-NCT would be essential in this scenario (CA is not possible on the same frequency). Even with S-NCT, interference from NCT in the small cells will create coverage holes for the BCT in the vicinity of the small cell. Legacy UEs will be affected by this. If there are legacy UEs in the system, this scenario is not a robust option. If there are no legacy UEs in the system and standalone operation is allowed, the NCT-NCT (next scenario) is a better option. Therefore, this scenario is not important.

	
	NCT
	NCT
	- Ericsson/ST-Ericsson: Without S-NCT, the BCT-BCT deployment would have to be used even if there are no legacy UEs in the system. S-NCT can provide the following advantages. 

· Spectral efficiency gains (compared to BCT-BCT scenario) due to lower eNB-eNB interference both between and within the macro and small cell layers (potentially allowing operation with higher CSOs). 
· Energy efficiency is improved due to NCT on macro.

	
	NCT
	BCT
	- Ericsson/ST-Ericsson: S-NCT would be essential in this scenario (CA is not possible on the same frequency). If standalone operation is allowed, the NCT-NCT scenario above would be a better option if legacy UEs are not present. If legacy UEs are present, the BCT-BCT scenario is the better option to ensure coverage to legacy UEs. Therefore, this scenario is not important.

	Small cell  scenario 2


	BCT
	BCT
	- No difference regardless of S-NCT

	
	BCT
	NCT
	· Ericsson/ST-Ericsson: 

· S-NCT has the following advantages:

· Use of small cells for non-CA capable Rel-12 UEs. This has load balancing and offloading benefits leading to spectrum efficiency.
· Increased robustness for all Rel-12 UEs if there are coverage holes in the macro BCT. 
· Enables use of NCT in small cell layer when the backhaul is non-ideal. 
· Spectral efficiency gains (compared to BCT scenario) due to lower eNB-eNB interference between the small cells. 
· Energy efficiency of the small cells is improved when the cells are active.

	
	NCT
	NCT
	· Ericsson/ST-Ericsson: S-NCT would be essential in this scenario as there is no BCT. Without S-NCT, the BCT-BCT deployment would have to be used even if there are no legacy UEs in the system. S-NCT can provide the following advantages:

· Spectral efficiency gains in the macro layer (compared to BCT-BCT and BCT-NCT scenarios) due to lower eNB-eNB interference both for the macro and small cell layers. Macro and small cell layer gains can be inferred from the NCT cases in the macro only scenario and small cell scenario 3 respectively
· Energy efficiency is improved due to NCT on macro.

	
	NCT
	BCT
	Ericsson/ST-Ericsson: For coverage reasons, S-NCT would be essential in this scenario, independent of backhaul type. If standalone operation is allowed, the NCT-NCT scenario above would be a better option if legacy UEs are not present. If legacy UEs are present, the BCT-NCT scenario is the better option to ensure better coverage to legacy UEs. Therefore, this scenario is not important. 

	Small cell  scenario 3


	-
	BCT
	- No difference regardless of S-NCT

	
	-
	NCT
	· Ericsson/ST-Ericsson: S-NCT would be essential in this scenario (CA is not possible on the same frequency). Without S-NCT, BCT would have to be used even if all UEs in the system are NCT capable. S-NCT can provide the following advantages:

· Spectral efficiency gains (compared to BCT scenario) due to lower eNB-eNB interference between the small cells. 
· Energy efficiency of the small cells is improved when the cells are active. 

	Macro only


	BCT
	
	- No difference regardless of S-NCT

	
	NCT
	
	· Ericsson/ST-Ericsson: S-NCT would be essential in this scenario (CA is not possible on the same frequency). Without S-NCT, BCT would have to be used even if all UEs in the system are NCT capable. S-NCT can provide the following advantages:

· Spectral efficiency gains (compared to BCT scenario) due to lower eNB-eNB interference between the macro cells.
· Energy efficiency of the network is improved.


Mediatek
	Scenario
	Macro
	Small cell
	Comment on

	Small cell  scenario 1


	BCT
	BCT
	- No difference regardless of S-NCT

	
	BCT
	NCT
	It’s beneficial to both legacy and R12 UEs in macrocell and R12 UEs in small cells. It may require S-NCT to enjoy the benefits. If dual connectivity can’t be applied in co-channel deployment, it would require S-NCT in small cell to provide such benefits. We think it’s the most useful scheme for NCT deployment with least impact on legacy UEs.

	
	NCT
	NCT
	It’s beneficial to R12 UEs but backward compatibility can be an issue. It would require S-NCT to enjoy the benefits. With new frequency band, S-NCT may be deployed without impacting legacy UE’s performance. However, the new frequency band can’t be utilized to enhance legacy UE’s performance. Not sure how fast this scheme can happen in the future.

	
	NCT
	BCT
	Not clear about the application scenario. We think it’s more practical to deploy NCT on small cell layer first.

	Small cell  scenario 2


	BCT
	BCT
	- No difference regardless of S-NCT

	
	BCT
	NCT
	It’s beneficial to R12 UEs in small cells. However, it doesn’t necessarily require S-NCT to enjoy the benefits.  With dual connectivity, NS-NCT still can provide the same benefits. We think it’s the most useful scheme for NCT deployment with least impact on legacy UEs.

	
	NCT
	NCT
	It’s beneficial to R12 UEs but backward compatibility can be an issue. It would require S-NCT to enjoy the benefits. With new frequency band, S-NCT may be deployed without impacting legacy UE’s performance. However, the new frequency band can’t be utilized to enhance legacy UE’s performance. Not sure how fast this scheme can happen in the future.

	
	NCT
	BCT
	Not clear about the application scenario. We think it’s more practical to deploy NCT on small cell layer first.

	Small cell  scenario 3


	-
	BCT
	- No difference regardless of S-NCT

	
	-
	NCT
	It’s beneficial to R12 UEs but backward compatibility may be an issue. It would require S-NCT to enjoy the benefits. Some of small cells may choose to support R12 UEs only when the small cell density is high within a hotzone without macro coverage. We think this scheme may be possible at the beginning phase of NCT deployment.

	Macro only


	-
	BCT
	- No difference regardless of S-NCT

	
	-
	NCT
	It’s beneficial to R12 UEs but backward compatibility can be an issue. It would require S-NCT to enjoy the benefits. With new frequency band, S-NCT may be deployed without impacting legacy UE’s performance. However, the new frequency band can’t be utilized to enhance legacy UE’s performance. Not sure how fast this scheme can happen in the future.


Sharp
	Scenario
	Macro
	Small cell
	Comment on

	Small cell  scenario 1


	BCT
	BCT
	- No difference regardless of S-NCT

	
	BCT
	NCT
	-Standalone operation for NCT is necessary.
- Energy efficiency on small cell nodes is improved over BCT small cells. 

	
	NCT
	NCT
	- Standalone operation for macro NCT is necessary.
- Energy efficiency is highly improved over BCT macro.

	
	NCT
	BCT
	- Standalone operation for macro NCT is necessary.
- Energy efficiency on macro is highly improved over BCT macro.

	Small cell  scenario 2


	BCT
	BCT
	- No difference regardless of S-NCT

	
	BCT
	NCT
	- S-NCT is beneficial and necessary for offloading non-CA-capable UE’s data from Macro to Small cell.

- Energy efficiency on small cell nodes is improved over BCT small cells.

	
	NCT
	NCT
	- Standalone operation for macro NCT is necessary.
- Energy efficiency is highly improved over BCT macro.

	
	NCT
	BCT
	- Standalone operation for macro NCT is necessary.
- Energy efficiency on macro is highly improved over BCT macro.

	Small cell  scenario 3


	-
	BCT
	- No difference regardless of S-NCT

	
	-
	NCT
	- Standalone operation for NCT is necessary. 

- Energy efficiency on small cell nodes is improved over BCT small cells.

	Macro only


	BCT
	-
	- No difference regardless of S-NCT

	
	NCT
	-
	- Standalone operation for NCT is necessary.
- Energy efficiency is highly improved over BCT macro.


Panasonic
	Scenario
	Macro
	Small cell
	Comment on

	Small cell  scenario 1


	BCT
	BCT
	- No difference regardless of S-NCT

	
	BCT
	NCT
	- In case of ideal backhaul, it is same as CoMP scenario 4. It is not essential to use S-NCT. In case of non-ideal backhaul, dual-connectivity works. For the legacy UE support, when legacy UE is close to small cell, legacy UE without (f)eICIC capability is not able to access BCT/macro because small cell/NCT Tx power prevent to access BCT/macro.

	
	NCT
	NCT
	- This scenario does not support legacy UEs. Macro should be basically BCT for the support of legacy UEs. 

	
	NCT
	BCT
	- This scenario does not support legacy UEs. Macro should be basically BCT for the support of legacy UEs.

	Small cell  scenario 2


	BCT
	BCT
	- No difference regardless of S-NCT

	
	BCT
	NCT
	- In case of ideal backhaul, this is same as CA. Therefore, it is not essential to use S-NCT. In case of non-ideal backhaul, dual-connectivity works even without CA capability of UEs.

	
	NCT
	NCT
	- This scenario does not support legacy UEs. At least one of macro carrier needs to be BCT for the support of legacy UEs. 

- In case multiple macro carriers, some macro carriers can be NCT. In such case, this operation is possible without sacrifice of legacy UE support. On the other hand, if multiple macro carriers are served by same PA, network energy saving gain is not able to obtain. 

	
	NCT
	BCT
	- This scenario does not support legacy UEs. At least one of macro carrier needs to be BCT for the support of legacy UEs. Small cells may not be full coverage of BCT.

- In case of multiple macro carriers, the merit of this operation is not clear.

	Small cell  scenario 3


	-
	BCT
	- No difference regardless of S-NCT

	
	-
	NCT
	- This scenario does not support legacy UEs. At least one of carrier should be BCT for the support of legacy UEs. The remaining carrier (or subframes) can be NCT.

	Macro only


	BCT
	
	- No difference regardless of S-NCT

	
	NCT
	
	- This scenario does not support legacy UEs. At least one of carrier should be BCT for the support of legacy UEs. The remaining carrier (or subframes) can be NCT.
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