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1. Introduction 
In RAN1 72bis meeting, the benefits and scenarios for using standalone NCT (S-NCT) are extensively discussed and the following observations are made [1]
Observations: 
· Benefits cited for S-NCT compared to NS-NCT:

· Throughput increase and load balancing in the presence of non-CA-capable UEs

· S-NCT can be PCell

· can support PUCCH offloading (but could be provided without S-NCT)

· S-NCT can provide the benefits of NCT (increased spectral efficiency (less than NS-NCT when compared with BCT), improved het net support, energy saving) in additional scenarios compared to NS-NCT, e.g.:

· non-ideal backhaul to the site hosting the BCT

· single carrier co-channel het net

· new frequency bands

· legacy carrier coverage holes (if legacy UE support is not required)

· S-NCT may be able to provide greater energy saving than NS-NCT (if legacy UE support is not required)

· Can avoid CA by using a single carrier of larger BW

· Can support MBMS for IDLE UEs

· Reasons cited against S-NCT

· Additional specification effort beyond what is needed for NS-NCT:

· DM-RS based PBCH (or TDM legacy and new subframes to enable existing PBCH to be reused)

· CSS on EPDCCH (but may be useful even without S-NCT)

· Mobility support for IDLE mode

· RLM

· Possibly EPHICH

· Benefits could be provided by other means, e.g. 

· macro-assisted NS-NCT

· details FFS (E///: macro-assisted NS-NCT may need S-NCT)

· eNB dormancy

· details FFS

· If S-NCT is used to replace both BCT and NS-NCT, no support for legacy UEs

However, no conclusions could be reached on whether S-NCT should be introduced in Rel-12.  As the next steps, the following aspects are suggested for further consideration till upcoming RAN1 73 meeting. 

Next steps for RAN1#73:
· Discuss further the above pros and cons 

· Consider some scenarios where the greatest benefits of S-NCT are claimed, and in those scenarios assess the benefits of S-NCT w.r.t. BCT, and w.r.t. BCT+NS-NCT when applicable:

· SCE scenario 1 with non-ideal backhaul from small cells to macro

· (co-channel, so NS-NCT is not applicable)

· SCE scenario 2a with non-ideal backhaul from small cells to macro

· (macro coverage exists, but non-ideal backhaul presents challenges for NS-NCT)

· SCE scenario 3

· (macro-coverage non-existent so NS-NCT is not applicable)

· Macro-only scenario

· single carrier (NS-NCT not applicable)

· dual carrier CA

· Include consideration of:

· load balancing

· relative complexity for UEs to support CA vs NCT

· proportion of non-CA-capable UEs

· proportion of NCT-capable UEs

· handling of non-NCT-capable UEs

Note: NS-NCT requires Rel-10 CA. 

Companies are also invited to provide their views on S-NCT in [2] to facilitate further discussion.  In this contribution, we provide our views on some of the aspects as suggested for further discussion. 
2. Discussion 
2.1.1. The benefits of S-NCT over NS-NCT and legacy BCT
As discussed from RAN1 72bis meeting, some benefits of S-NCT are identified as compared with NS-NCT.  For some of these benefits, we provide our views for discussion.
· Throughput increase and load balancing in the presence of non-CA-capable UEs

Through reducing CRS and reduction or completely removal of PDCCH, the overhead of S-NCT over legacy backward compatible carrier type (BCT) is reduced which lead to improved system throughput.  However, comparing with NS-NCT, the S-NCT may have more overhead as it needs to support PBCH, PSS/SSS.  For load balancing,  the S-NCT only show more gain when there are dominant number of UE supporting S-NCT and at the same time, not support carrier aggregation (CA).  On the other side, using BCT could achieve the same goal of load balancing as S-NCT.   In the end, the load balance gain would largely depend on what is the proportion of UE support legacy BCT, and/or support CA, and/or support S-NCT.  Considering new UE supports S-NCT would support legacy BCT anyway, but not the other way around, and in addition, UE that support CA from previous releases (Rel-10 and beyond) would probability more than UE that support S-NCT (Rel-12 and beyond),  the load balancing gain as stated here may not be realized in the near future. 

· S-NCT can be PCell

· can support PUCCH offloading (but could be provided without S-NCT)

Even though S-NCT could have merit over NS-NCT to be as PCell,  the legacy BCT could achieve the same goal.  Therefore, there is nothing broken here.  Considering that in the near future, there will still be large number of legacy UE that only support BCT,  using S-NCT as PCell may not bring much benefits but could rather jeopardize the support of legacy UE. 
· S-NCT can provide the benefits of NCT (increased spectral efficiency (less than NS-NCT when compared with BCT), improved het net support, energy saving) in additional scenarios compared to NS-NCT, e.g.:

· non-ideal backhaul to the site hosting the BCT

· single carrier co-channel het net

· new frequency bands

· legacy carrier coverage holes (if legacy UE support is not required)

If the backhaul between macro-cell and small cell is not ideal, then NS-NCT could not be supported in small cell as CA.  However, considering small cell should support legacy UE as well, if there is only one carrier deployed for small cell, it should be BCT, not S-NCT. If there are more than one carriers deployed for small cell, NS-NCT could be supported along with BCT in the manner of CA. 

For single carrier co-channel het net scenario, even though using S-NCT could ease the interference by removing CRS transmission, the condition is that only new UE that support S-NCT will be supported in the macro-cell, which is a very unlikely scenario.  On the other side, completely removing CRS transmission requires more standard efforts at this stage to solve the issues such as RRM/RLM.
Using S-NCT on new frequency bands would create an opportunity to introduce S-NCT.  However, it is not clear at this stage, what is the specific benefit of using S-NCT over BCT and NS-NCT on new frequency.  Furthermore, using S-NCT on higher frequency bands only would deter the support of legacy UE on those frequency bands. 
For legacy coverage hole, as both new UE and legacy UE should all be covered, using BCT seems a better choice.   

From the above analysis, the following observation could be summarized

Observation: 

· The S-NCT could provide some benefits over legacy BCT and NS-NCT, however, considering that large number of UE in the near future would still be legacy UE, the need to introduce S-NCT in Rel-12 seems not that urgent. 
2.1.2. Standard efforts for specifying S-NCT 
As mentioned during the discussion, there are a number of areas that need to be specified to support S-NCT.  Here we provide our views on the specification efforts. 
· DM-RS based PBCH (or TDM legacy and new subframes to enable existing PBCH to be reused)

For S-NCT, as it is not associated with other legacy carrier, PBCH needs to be transmitted. As CRS may not be transmitted on S-NCT,  or even if it is transmitted, it may have reduced density, other RS may be needed for PBCH demodulation. For example, DMRS could be considered for this purpose.  If many design of PBCH are re-used from Rel-8 design, the standard efforts may be manageable.  A couple of metrics should be considered when designing PBCH on N-SCT 
· Robustness

· Support high mobility UE

· Work in small cells

· CSS on EPDCCH (but may be useful even without S-NCT)

As EPDCCH is introduced in Rel-11 to improve the control channel capacity,  interference migration capability etc, it will be used on S-NCT.  However, as common search space (CSS) is not yet introduced on EPDCCH, it could still rely on PDCCH for CSS.  That leads to that both PDCCH and EPDCCH shall be supported.  Considering that S-NCT is only for new UE, supporting PDCCH would require more overhead. To avoid this, CSS needs to be introduced so that only EPDCCH may be supported on S-NCT. 
Consider that Re-11 EPDCCH WI already lay the foundation for localized and distributed EPDCCH transmission, introducing CSS may require some reasonable standard efforts. Some companies proposed to consider specifying CSS for EPDCCH even without specifying S-NCT, we believe that could be considered as a compromised approach. 
· RLM and RRM

On BCT, CRS are used for RLM and RRM measurement. In Rel-11, some efforts are made to use CSI-RS based measurement to replace CRS based measurement, however, RAN4 shows some performance degradation.  For Rel-12 S-NCT, as the CRS could be reduced or completely removed, such measurement should be carefully studied and methods based on other RS such as CSI-RS could be considered.  That may require more standard efforts because the current CSI-RS design may not satisfy the need. 
· Possibly EPHICH

In Rel-11, EPHICH is not introduced and ACK/NACK for uplink transmission is still transmitted using PHICH.  If PDCCH region does not exist on S-NCT,  EPHICH may need to introduced.  Alternatively,  uplink grant could be used to schedule re-transmission.   Similar as PHICH, EPHICH could be transmitted on some fixed locations in EPDCCH region so that all the UEs are aware of.  As the structure of EPDCCH is quite different from PDCCH, the design of EPHICH may require some standard efforts.   
From the above analysis, the following observation could be made

Observations:

· The standard efforts to introduce S-NCT may not be that trivial.  Considering that the need to introduce S-NCT at this stage seems not that urgent, it may be beneficial to allow more time to consider these designs.
2.1.3. Other Considerations

In addition to the above analysis, some other aspects could be considered in deciding if S-NCT should be introduced in Rel-12. 

· load balancing

The loading balancing issue comes up when there are two (or more) carriers, one using BCT and one using NS-NCT that only support those UE with CA capability on NS-NCT. For this case, if the number of such UEs is small, the load on BCT and NS-NCT may not be balanced.  One way to solve this is to use S-NCT instead of NS-NCT.   This issue assumes that the number of CA capable of UE is small, while number of S-NCT capable UE is large. This assumption may not be realistic in the near future because CA is a feature introduced in Rel-10 and is expected to be a major feature supported by many operators to utilize their available spectrum resource and boost the system throughput, therefore, the CA capable UE may not be small in the market due to the demand from the operators.  On the other side, as S-NCT will be a Rel-12 feature even it is adopted, it is more nature to assume that number of S-NCT capable UE won’t be very large in the near future, and may not be more than CA capable UE.  In addition, two BCTs could always be used for this case to solve the load balancing issue.  Considering that very large number of UE would still be legacy UE in the near future, the motivation to introduce S-NCT to solve load balancing issue is not that strong, but could rather be misleading. 
· relative complexity for UEs to support CA vs NCT

The main cost to support CA may come from RF and the baseband processing as the UE need to have maybe two or more RF chain to support CA reception and transmission.  In comparison, if a new UE that supports S-NCT but not CA, it may not involve that such cost.  However, as CA could be deployed in Rel-10, many UE could support CA already, introducing S-NCT may only add additional complexity to the UE.  On the other side, the intention of CA and S-NCT may not be the same, as CA is to increase system throughout through utilizing multiple carriers while S-NCT achieves that goal through reducing overhead and maybe some enhancement.  If there is a large number of CA capable UEs in the market, then using CA would be a natural choice.  On the other side, if there are a large number of UE that are not CA capable, using BCT maybe a better choice in the near future.  Because if S-NCT is used, for example, as the second carrier, then it will prevent those UEs that are not S-NCT capable from accessing the second carrier. This will in turn create yet another load balancing issue, which ironically is the one we try to resolve here. 
· proportion of non-CA-capable UEs
As CA is a Rel-10 feature and is a highly desired feature by many operators, it is very likely that a large number of UE could support CA.  Maybe operator could provide inputs on this. 
· proportion of NCT-capable UEs

S-NCT would be a rel-12 feature if it is introduced, therefore, in the near future,  NCT capable UE may not pass the CA capable UE, not to say it could pass legacy UEs (neither CA capable and S-NCT capable UE).  Operators input would also be helpful in determining this. 
· handling of non-NCT-capable UEs
Lot of arguments were raised during the discussion on how to handle NCT-capable UE, however it ignores an important question that how should we handle non-NCT-capable UE, because such UEs include all legacy UE from Rel8-11, and would take a large portion of UEs in the near future.  It is believed that more evolving design principle should be to minimize the impact on large number of legacy UEs when introducing new feature, not the other way around.  In this case, we should consider more on how to handling of non-NC –capable UE first than considering handling of NCT-capable UE. 

In general, from UE vendor perspective, we would like to implement some feature that would be used by the operators in the immediate future, not some features that may not be deployed for quite a while. For that, we feel the input from the operators on this issue could be very useful. 
In summary, the following observations could be made

Observation
· Load balancing issue could be resolved by using BCT.  The proportion of CA-capable UEs could be larger than S-NCT capable UE in the near future. Handling of legacy UE and CA-capable UEs should have priority. 

3. Conclusions

In this contribution, a number of aspects regarding introducing S-NCT are discussed and our views at this stage are provided.  The observations could be summarized as follows 
· The S-NCT could provide some benefits over legacy BCT and NS-NCT, however, considering that large number of UE in the near future would still be legacy UE, the need to introduce S-NCT in Rel-12 seems not that urgent. 

· The standard efforts to introduce S-NCT may not be that trivial.  Considering that the need to introduce S-NCT at this stage seems not that urgent, it may be beneficial to allow more time to consider these designs.
· Load balancing issue could be resolved by using BCT.  The proportion of CA-capable UEs could be larger than S-NCT capable UE in the near future. Handling of legacy UE and CA-capable UEs should have priority. 
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