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1 Introduction
In the previous RAN1 meetings, carrier types and one additional type of carrier extension have been discussed and defined:

· Backwards compatible carrier
· Non-backwards compatible carrier
· Extension carrier
· carrier segment
In LS R2-095414, RAN1 suggests carrying the discussion on accessibility of component carriers in RAN2, Based on RAN2 decisions, RAN1 can evaluate the need for transmission of synchronization signals etc. in case of non-accessible carriers.  
In this contribution, both non-accessibility carrier and carrier segment are discussed. In non-accessibility part, the accessibility interpretation, and the necessity of non-accessible carrier and methods of access control are analyzed. 
In the carrier segment part, the usage of carrier segment and related design are discussed.
2 Discussion
2.1 Accessibility Categories
Most of carrier types definitions are related to the accessibility, but the accessibility can be interpreted in two ways:

· Physical layer point of view accessibility is the ability for legacy mobiles to receive and understand at a layer 1 perspective channels.
· High layer perspective accessibility is defined as availability of service i.e. when a UE camps on a cell it is able to make and receive calls. 

Accessibility, when discussing as part of Carrier Aggregation, must be discussed in terms from a High layer perspective that is that service is available and this subject is in the realms of RAN2/CT1  as these two groups deal with roaming; PLMN selection and reselection and cell selection and reselection, which are all needed to maintain service availability.


2.2 Potential Scenarios for Usages of Non-Accessible Carriers 
In [2], the potential deployment scenarios for non-accessible carriers are pointed out from operator point of view. The requirement for different types of non-accessible carrier is further analyzed case by case in this section.
Case 1: Reduction of common control channel overhead when multiple CCs are available
To reduce the overhead introduced by common control channel especially for small bandwidth, some control channel or essential information might to be omitted. This will bring different non-accessible problems depending on what is the omitted information, as shown in Figure 1: 

· Option1: SIBs beyond SIB2 are omitted. The reduced overhead comes from SIBs which transmitted on PDSCH. 

· Option2: All of the common control channels, including all SIBs on PDSCH, MIB on PBCH, synchronized channel, are omitted. 

Comparing with option 1, the further reduction of common channel overhead in option 2 resides in the omission of synchronized channel, MIB and SIB1/SIB2. As mentioned in [3], the overhead saving brought by omitting the synchronized channel, MIB and SIB1/SIB2 are quite limited. See table 1 in section 2.3 for detailed figures. Also, if option 2 is adopted, new physical layer mechanism may be needed to resolve the problems brought by the lack of essential common control channel, e.g. synchronization. 
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Figure 1: Reduction of Common Control Channel Overhead
Conclusion: The gain of overhead reduction by omitting common physical channels and essential SIBs are limited and non-modularized design is introduced.
Case 2: reduction of power consumption in cell reselection
In order to reduce the power consumption caused by measurement and cell reselection in idle mode, part of carriers can be configured as non-camp-able by UEs in idle mode. 

The power consumption in idle mode comes from two aspects: 1) Cell detection and measurement, 2) Cell evaluation for cell re-selection. Cell detection and measurement consumes the main part of the UE’s power.

With regard to the first aspect, to ensure that the avoids UE detecting and measuring cells, two methods could be considered: 

· Non-camp-able physical layer design: i.e. the UE even can not detect the existence of cells, naturally, there will be no further process in UE consequently. So UE power consumption on cell detection and measurement could be avoided. 

· Configure frequency (ies) for measurement objects in idle mode: For example, in figure 2, only frequency layer1 is configured as measurement object in idle mode. The UE on frequency (i.e.frequency layer 2) which is not configured as measurement object will be steered to configured frequency (ies). So power consumption caused by measurement could be reduced, too.  

These two methods have the same performance of power saving, but the second method does not introduce any new design, and reuses the R8 mechanism. 
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Figure 2: Frequency Layer Control for Cell Reselection Reduction

Conclusion: Reuse of Rel-8 IDLE mode procedures is the most efficient and simplest way to reduce power consumption on cell detection and measurement, so the need for non-accessible carrier is not foreseen.
Case 3: Interference avoidance on control channel 

One potential use case for non-accessible carrier is to avoid interference on common physical channels. Generally, we trust the Rel-8 compatible physical layer design, where the control channel and data channel’s interference is at a reasonable level, therefore further avoidance of interference need only be considered in the heterogeneous network.
We note that the non-accessible carrier due to RAN2 mechanism can not avoid the interference, because the control channels are always transmitted. Omitting all the common channels may be a candidate. We feel that more investigation is needed in both RAN1 and RAN4 on this aspect.
Conclusion: Liaise to RAN1 and RAN4 to evaluate whether the non-accessible carrier with non-backwards compatible physical design is need for interference avoidance in Heterogeneous network
Base on the conclusions above, we propose that:
Proposal 1: From RAN2 point of view, there is no necessity to introduce the special non-accessible carriers with non-backwards compatible physical design.
2.3 Impacts/Benefits of common physical channel deletion
Possible non-backwards design in physical layer include the below deletion on control channel as described in Table1:
Table 1: Impacts/Benefits of Possible Non-Backward Design in Physical Layer
	
	Benefits/Impacts

	No SCH
	Benefits:

Overhead gain: ~0.17% in 20 MHz, ~2.7% in 1.4 MHz
Power saving in idle mode mobility: Carriers without SCH will not be detected and measured by UEs, This benefit can be achieved by  measurement control for cell re-selection. 

	
	Impacts:

Time and frequency synchronization: These issues should be reconsidered in RAN1 and RAN4. Performance deterioration will be introduced more or less. This will impact on measurement in connected mode further
Physical cell identification: new method (e.g. broadcasting in SIBs) is needed
CP length detection: reconsidered in RAN1 

	No PDCCH
	Benefits:

Overhead gain: Scheduling information is transmitted on other carrier s. In principle, the overhead of the scheduling information is the same.

	
	Impacts: 

RLF: If No RLF evaluation on PDCCH-less carrier, number of the carrier for RLF tracking is reduced. But this is the same with the cross scheduling carrier from UEs’ perspective. And the performance on this carrier is impacted by scheduling carrier

DRX: Active time on the CC should be cooperated with the scheduling PDCCH carriers. There is no gain on power saving.

	No PBCH 
	Overhead gain : ~0.14% in 20 MHz, ~2.3% in 1.4MHz

	No SIB1 and SIB2 [Note 1]
	Overhead gain : ~0.068% in 20 MHz, ~0.97% in 1.4 MHz

	No SIB3 to SIB7
[Note 1] 
	Overhead gain : ~0.038% in 20 MHz, ~0.54% in 1.4 MHz


Note 1: the overhead evaluation of SIBs is not relating to physical channel but for additional information, the assumption of the message size, spectral efficiency are referred to [3], acctual overhead would be is further reduced by 3 times even more if the average cell edge throughput is considered.
Thus, we propose that:
Proposal 2: From RAN2 point of view, enough impacts or benefits of non-accessible carrier with physical design have not been seen, the non-backwards compatible physical design is not desirable.
2.4 Accessibility Control based on RAN2 Mechanism 

We discuss the accessibility control based on RAN2 mechanism briefly in this section Accessibility of each carrier type is defined in RAN1 as follows:

Table 2: Accessibility Requirement of Carrier Types
	Accessibility
	LTE UEs
	LTE-A UEs

	Backwards compatible carrier
	Y
	Y

	Non-backwards compatible carrier 
	N
	_

	Extension carrier
	N
	N


In Rel-8 specification, if the UE can not receive the essential system information or the cell is barred based on the indication in SIB1, the cell should be considered not to be camped. With the assumption that the physical layer channel structure is the same as the Rel-8:
If the non backwards compatible carrier due to different duplex distance is non- accessible by LTE-A UE, by using the current mechanism, We can ensure that all of the UEs camp on the backwards compatible carrier, and then other carriers e.g. non-compatible carrier and extension carrier are utilized as resource for connected mode UEs.
If the non backwards compatible carrier (due to different duplex distance) would be accessible by LTE-A UE, then the use of barring mechanism should be discussed in RAN2 we think this is feasible and would be simple.
Proposal 3: The different accessibility requirement of all the carrier types would be fulfilled by the proper RAN2 mechanisms.
2.5  Carrier Segments
Carrier segments as defined in the LS [1] and illustrated in Fig.3, constitute frequency resources that are appended to a backwards compatible carrier. Carrier segments are not seen as independent component carriers, nor as extension carriers, but are non-backwards compatible frequency resources in a backwards compatible carrier. 
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Figure 3: A backwards compatible carrier with carrier segments
The frequency resources in the segments can be scheduled by eNB to LTE-A UEs only. Rel-8 UEs would only be scheduled onthe Rel-8 compatible part of the carrier. UEs of all releases could access the carrier through the Rel-8 compatible part, hence no special changes to the access procedures, system information procedure, paging procedure, measurement/reporting procedure and mobility procedure are expected for this type of carrier. The bandwidth B would be signaled to LTE-Adv UEs, e.g., through a SIB. 
Proposal 4:  All of the legacy procedures in RAN2 can be re-used for a carrier with additional carrier segments.
3 Conclusion 

In this document, the potential deployment of non-accessible carrier is discussed. Further more, the impacts/benefits of common physical channel deletion and feasibility of access control based on RAN2 mechanism are discussed. The proposals are given as following:
Proposal 1: From RAN2 point of view, there is no necessity to introduce the special non-accessible carriers with non-backwards compatible physical design.
Proposal 2: From RAN2 point of view, enough impacts or benefits of non-accessible carrier with physical design have not been seen, the non-backwards compatible physical design is not desirable.
Proposal 3: The different accessibility requirement of all the carrier types would be fulfilled by the proper RAN2 mechanisms.

Proposal 4:  All of the legacy procedures in RAN2 can be re-used for a carrier with additional carrier segments.

We kindly suggest that RAN2 send LS to RAN1 to inform about RAN2 consideration of the accessibility, which is expected to facilitate the carrier type discussion in RAN1.
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