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1 Introduction
In RAN1#68 agreed conclusions are shown as follow:

· No new detection/acquisition signals will be designed for the NCT (except possibly new time/frequency configurations of existing signals)

· For non-synchronized new carriers:

· Working assumption: Rel-8 PSS/SSS sequences are transmitted

· Time-frequency location of PSS/SSS is FFS; baseline is as per Rel-8. For proposals for other time-frequency locations, benefits relative to baseline should be shown

· Study further whether there is a benefit in preventing a Rel-8 UE acquiring the PSS/SSS of a carrier of the new type, and if so, how this might be done

In this contribution we analyze the influence to the network entry if a Rel-8 UE tried to acquire the PSS/SSS of a carrier of the new type.  Also we provide four proposals to solve the issue as follow:
· Removal of PSS

· Removal of SSS
· Displacement of either PSS or SSS
· Inclusion of New PSS Sequence

2 Rel-8 UE Impact of introducing a carrier of new type
An introduced new carrier type may confuse a Rel-8 UE during the network entry. After the UE camps on the network, the UE will have complete carrier frequency configuration and no further impact is introduced.  The problem is on the network entry for a Rel-8 UE.
When a Rel-8 UE powers on, the Rel-8 UE will scan LTE carriers based on the frequency raster on “Predefined Bands”. If the “Predefined bands” do not have a carrier of new type, the problem disappears. If the “Predefined Bands” include a carrier of new type, the user experience to a Rel-8 UE should be investigated.
2.1 Early and current Rel-8 LTE deployment
The bands for early and current Rel-8 deployments do not support new carrier type. Current LTE products only support the band owned by these operator currently. In the future, if these operators do not reconfigure their spectrum, there will be no impact to Rel-8 UE. 
Observation#1:  If operators do not reconfigure their current LTE spectrum, the impact to Rel-8 UEs does not occur.
2.2 Roaming
Unfortunately, the LTE bands are very complex in this world. Verizon and AT&T own 700MHz in the US, Vodafone, DT and O2 own spectrum on 800MHz in the Europe. DoCoMo deploys the service on 2100MHz in Japan. TeliaSonera launches service on 2600MHz in Sweden. These deployments are Rel-8 compatible. 
Once DoCoMo deploys new carrier type on 700MHz couple years later, AT&T’s 2012 Rel-8 LTE phone will search carrier frequency on 700MHz for a long time when the device powers on. Then, the AT&T’s phone will lock on the frequency for a long time. When the LTE carrier searching is time out, AT&T’s Rel-8 LTE phone will search HSPA network and camps on DoCoMo or SoftBank’s network for roaming.
Roaming may deteriorate user experience. When a subscriber goes abroad to different country, the subscriber understands there is no subscribed network. Even his phone can not camp on a visited PLMN, he generally does not complain why it takes a long time to camp on the network. Will you complain receiving the SMS notification or e-mail for more than 10 seconds? Furthermore, a smart design will search HSPA network first and this problem is not very severe.

Observation#2:  Roaming will cause the confusion of a Rel-8 UE but this is not severe due to out-of subscribed service coverage. 
2.3 Heterogeneous Network

Spectrum reconfiguration for heterogeneous network is very possible for current operators. In order to reduce inter-cell interference, some heterogeneous network designs will be considered. If an operator has two 10MHz, the operator may configure one as primary cell the other one as secondary cell which is a new type of carrier which brings higher spectrum efficiency. Since increasing spectrum efficiency benefits operators’ interest, operators may run the risk in confusing his current Rel-8 UE. A subscriber owns a Rel-8 UE would absolutely complain for service degradation due to a new carrier type.
Observation#3:  Heterogeneous network deployment really causes user’s complaint and operator should avoid the happening of this case.
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Figure 1：Network Entry Procedure.
2.4 Network Entry and User Experience Impact
The impact is on network entry. Refer to Figure 1, a Rel-8 UE detects PSS/SSS and then decodes PBCH. When a Rel-8 UE detects the PSS/SSS, it will decode the PBCH. If the PBCH does not exist, the Rel-8 UE will keep decoding until the time out based on each vendor’s implementation. The penalty of introducing a carrier of new type is to create an extra PSS/SSS detection time and PBCH decode time out. Depends on various companies implementation, it may ranges from 100ms to 10s. Yet extra 10s latency does not deteriorate user experience significantly.
Observation#4:  The impact is minor.
Proposal 1：A new approach to resolve the confusion of a Rel-8 UE seems unnecessary if the approach introduces high complexity to a UE supporting a new type of carrier.

3 Approaches to prevent Rel-8 UE accessing a carrier of new type
Refer to Figure 1, a Rel-8 UE will automatically leave the current carrier if either PSS or SSS does not exist. Therefore, the impact is the same as no service on such carrier.
3.1 Removal of PSS

The first approach is to disable PSS. If a Rel-8 UE can not search PSS, it does not perform the following procedure. A Rel-8 UE will “FAST” skip the frequency as general procedure and scan another frequency. There is no extra penalty introduced but it violates current consensus ”Rel-8 PSS/SSS sequences are transmitted”.

3.2 Removal of SSS

The second approach is to disable SSS. If a Rel-8 UE can not search SSS, it does not perform the following procedure. A Rel-8 UE will skip the frequency as general procedure and scan another frequency. The penalty is introduced time in detecting PSS. However, as Removal of PSS, it violates current consensus ”Rel-8 PSS/SSS sequences are transmitted”. 
3.3 Displacement of either PSS or SSS
Displacement of either PSS or SSS also can prevent a Rel-8 UE accessing a carrier of new type. A Rel-8 UE will detect PSS and presumes SSS occurs on some OFDM symbol. Since either PSS or SSS is displaced, the relative location is changed and a Rel-8 UE can not detect the SSS. Same as Removal of SSS, a Rel-8 UE pay time for detecting PSS.
3.4 Inclusion of New Sequence for PSS

Inclusion of new PSS sequence may also prevent a Rel-8 UE accessing a carrier of new type. A Rel-8 UE can not detect the “NEW” PSS and automatically ignore the frequency. However, new sequence may influence the sequence of reference signal. The system impact is major.
Proposal 2：If the new approach is necessary, we could consider the following way forward:
· Removal of PSS
· Removal of SSS
· Displacement of either PSS or SSS
· Inclusion of New PSS Sequence
4 Conclusions

Proposal 1：A new approach to resolve the confusion of a Rel-8 UE seems unnecessary if the approach introduces high complexity to a UE supporting a new type of carrier.

Proposal 2：If the new approach is necessary, we could consider the following way forward:
· Removal of PSS
· Removal of SSS
· Displacement of either PSS or SSS
· Inclusion of New PSS Sequence
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