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1. Introduction
In RAN1#72bis, the following observation was made [1].
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In this contribution, we present our view on potential benefits of the standalone new carrier type (S-NCT).
2. Discussion
2.1. Load balancing across macro and small cell layers
Quite a few companies have stated that LTE Rel-12 should support load balancing for Rel-12 UEs across carriers irrespective of the carrier types [2]. We also think load balancing across macro and small cell layers is necessary. Otherwise, macro layer becomes traffic bottleneck for area throughput causing significant loss. This applies to UL load as well as to DL load.
Observation 1:

· Load balancing across macro and small cell layers is necessary.
It has been proposed that non-CA capable UE should be considered when considering load balancing [3-5]. One of the main issues on inter-band CA is the interference between UL transmission signal and DL reception signal. UE manufactures have to confirm that DL performance meet required performance in the case that UL signal is transmitted at the same time. These tests have to be done for all band combination cases in as well as for each band case. Therefore, increasing combinations of supported bands leads to considerable rise of test complexity [6].
Observation 2:

· Increasing combination of supported bands leads to considerable rise of test complexity.
Due to the test complexity, it should not be assumed that all Rel-12 UEs support CA with any combinations of the frequency bands even if the UEs support non-CA reception in each of the frequency bands. Hence, it would be better to take into account the presence of non CA capable UEs so as to evaluate actual benefits of standalone operation on small cell.
Compared to BCT, S-NCT is expected to provide higher spectral efficiency due to the mitigation of CRS interference and the reduction of CRS overhead. Especially in cases when cell range expansion is applied at small cells, the removal of the CRS interference from the macro BCT may bring large improvement of UE throughput in the small cells.
For S-NCT versus NS-NCT, we evaluated UE perceived throughput (UPT) performance in SCE scenario 2a with FTP model 1 [7]. According to our simulation results, the average and cell-edge UPT of S-NCT are increased by 52% and 1128% respectively compared with NS-NCT when the distribution of CA capable UEs is 50%. This is because non-CA-capable UE cannot connect to NS-NCT but to S-NCT.
Moreover, we evaluated UPT in cases when either S-NCT small cells or NS-NCT small cells are deployed in the co-channel as macro layer, i.e. SCE scenario 1. The results show that significant improvement of average UPT is achieved by allowing standalone operation at small cells even if the proportion of non-NCT-capable UEs is 50% [7].

Observation 3:

· S-NCT improves UE throughput since it provides more flexible data offloading than NS-NCT.
In RAN1#72bis, it was noted that NS-NCT requires Rel-10 CA. This implies that NS-NCT small cell cannot be a PCell. In this case, PUCCH is always transmitted on macro layer. Therefore, PUCCH load could be a serious problem for both DL and UL efficiency since HARQ-ACK transmission may be not only a burden on UL capacity but bottleneck for DL transmission.
2.2. MBMS support on NCT
In RAN1#72, network operators proposed that MBMS should be supported on NCT [8] and RAN1’s working assumption is that MCH should be supported on NCT for UEs that support MCH reception on SCell. It is natural that MBMS service can be provided on NCT as well as BCT. Furthermore, it may become necessary to broadcast system information and then to provide MCCH change notification through common search space so that UE with idle mode can enjoy MBMS service on the NCT [9].
Observation 4:

· It is natural that MBMS service can be provided on NCT as well as BCT
Based on the above discussion, it is justified to introduce standalone operation for NCT. Therefore, we propose that S-NCT should be introduced in Rel-12.
Proposal:

· S-NCT should be introduced in Rel-12.

3. Conclusion

In this contribution, we make several observations as follows:
Observation 1:

· Load balancing across macro and small cell layers is necessary.
Observation 2:

· Increasing combination of supported bands leads to considerable rise of test complexity.
Observation 3:

· S-NCT improves UE throughput since it provides more flexible data offloading than NS-NCT.
Observation 4:

· It is natural that MBMS service can be provided on NCT as well as BCT
Based on the above observation, Sharp proposes:

Proposal:

· S-NCT should be introduced in Rel-12.
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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


 








