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1 Introduction
In RAN1#57bis meeting, the following definitions on carrier type have been agreed [1]:
Backwards compatible carrier: A carrier accessible to UEs of all LTE releases. Can be operated stand-alone or as a part of carrier aggregation

Non-backwards compatible carrier: A carrier not accessible to UEs of earlier LTE releases, but accessible to UEs of the release defining such a carrier. Can be operated stand-alone or as a part of carrier aggregation. 

Extension carrier: A carrier that is not operated stand-alone, but must be a part of a component carrier set where at least one of the carriers in the set is a stand-alone-capable carrier.
In this contribution, we will discuss SI delivery, idle-mode camping and measurement on different type of carriers according to the above definitions.
2 System information Delivery
From the above definitions, we can see different carrier type has its own accessibility. In [1], it is proposed to leave the discussion on the accessibility to RAN2 since the topic is very much related to the transmission of system information and the existing cell barring possibilities. RAN1 can then later discuss if the synchronization signals are still needed in carriers with restricted access. Therefore, in this section we try to discuss the system information delivery on different carrier type and the potential methods to implement different accessibility.
A. Backwards compatible carrier (BC carrier)
This type of carriers is accessible to UEs of all LTE releases, and hence at least Rel-8 relevant system information should be delivered on it. It is possible that some extensions of system information for LTE-A UEs could be broadcasted on this type of carrier, such as other carrier locations and bandwidths. Undoubtedly this part of newly added system information is transparent to LTE Rel-8 UEs.
Proposal 1: Rel-8 relevant system information and extensions of system information for LTE-A (if any) should be delivered on BC carriers.

B. Non-backwards compatible carrier (NBC carrier)
This type of carrier is not accessible to UEs of earlier LTE releases, but accessible to UEs of the release defining such a carrier. One way to implement this is not to send at least MIB, SIB1 or SIB2 of LTE Rel-8 so that UEs of Rel-8 will treat this cell as barred. However, since this type of carrier is accessible to LTE-A UEs and could be operated stand-alone, the essential system information for LTE-A UEs, like MIB, SIB1 and SIB2 in Rel-8 still needs to be redefined and transmitted on this kind of carriers. Another way is to still send MIB, SIB1 and 2 of Rel-8 (possibly with some extensions) on NBC carriers, but some fields, e.g. cellBarred within SIB1 could be set as barred to make these carriers inaccessible to Rel-8 UEs. We think the later method has the less impact on specification and it is also easy to switch the configuration of carriers between BC and NBC. 
Proposal 2: System information necessary for LTE-A UEs should be delivered on NBC carriers.

C. Extension carrier (EX carrier)
This type of carriers can only be operated as a part of a component carrier set, which means UE cannot perform initial access on these carriers and cannot work alone on these carriers after RRC connection establishment. In this case, from point of view of saving control signaling overhead, it is not necessary for theses carriers to convey system information and the related information to enable UE to work on these carriers can be transmitted by RRC dedicated signaling on backwards compatible or non-backwards compatible carriers. 
Proposal 3: It is unnecessary to broadcast any system information on EX carriers, and the necessary information to operate this kind of carriers could be sent by dedicated signaling on BC or NBC carriers.

3 Idle mode camping
RAN2#66 meeting agreed that it is possible for a network to configure only a subset of component carriers for idle mode camping [2]. In this section we will discuss the relationship between subset for UE’s idle mode camping and the three types of carrier.
We think the maximum set that LTE UEs and LTE-A UEs can camp on are backwards compatible carriers and backwards plus non-backwards compatible carriers, respectively. In order to reduce the overhead of, e.g. paging, we can use some mechanisms to keep idle mode LTE-A UEs camping on a subset of the BC plus NBC carriers. However, it seems inefficient to limit idle mode LTE UEs to camp on a subset of BC carriers, which would cause the BC carriers outside the subset useless for Rel-8 UEs.
Based on the above discussion, we may imagine the following two cases:
· Case 1: LTE UEs and LTE-A UEs have the same subset of component carriers for idle mode camping. This subset is equal to all the BC carriers. 

· Case 2: LTE UEs and LTE-A UEs have different subset of component carriers for idle mode camping. For LTE-A UEs, the minimum number of carrier in this subset is one (could be selected from both BC and NBC carriers). For LTE UEs, this subset is equal to the BC carriers.
From saving paging overhead point of view, case 2 is preferred when more than one BC carriers are configured. But in case 2, eNB will have to distinguish the release version of the paged UE before sending the paging message, so extra complexity is involved compared with case 1.
No matter which case is employed, there should be a mechanism to limit LTE-A UEs to camp on a subset of BC plus NBC carriers. One possible scheme is that the information of subset is explicitly informed to LTE-A UEs. It means the information related to which carrier belongs to the subset, is added into the system information and transmitted on all the BC and NBC carriers. Therefore no matter what kind of component carrier is initially detected by LTE-A UEs, they could quickly switch to camp on one carrier of the subset when they are in idle mode. Otherwise, if the UE only knows whether or not a detected carrier is allowed to camp on, or the UE can only detect the carriers that can be camped on, larger delay would be introduced for the UEs to select a suitable carrier to camp.
Proposal 4: It is proposed to include subset information for idle mode camping in SI broadcasted on both BC and NBC carriers.
4 Measurement
In this section, we will discuss measurement on different types of carriers.
A. Backwards compatible carrier
Because BC carriers are accessible to UEs of all LTE releases, they could be measured by UEs of all LTE release to support cell (re-)selection and handover. But, it doesn’t mean all BC carriers should be measured.  In RRC_CONNECTED, if a BC carrier is operated as a part of carrier aggregation for an LTE-A UE, whether or not the UE measures this carrier depends on the measurement quantity (RSRP or RSRQ) and the location of this carrier. It has been proposed in [3] that for intra-band CA, UE could take one CC as a reference CC for RSRP measurement, and the RSRP values of other CCs can be obtained through certain adjustment.
B. Non-backwards compatible carrier
According to the definition of NBC carrier, this type of carriers could be measured by LTE-A UEs to support cell (re-)selection and handover. Like the BC carriers, whether or not this type of carriers needs to be measured in RRC_CONNECTED depends on the measurement quantity and its location. And in RRC_IDLE, it is no use for LTE-A UEs to perform measurement for cell reselection on the non-camping-capable carriers. Because the measurement results of non-camping-capable carriers cannot be used to determine whether this carrier is suitable for camping on even if its channel condition is good. Therefore if a NBC carrier is non-camping-capable, UEs don’t need to measure this carrier in RRC_IDLE.
C. Extension carrier (EX carrier)

This type of carriers cannot be operated stand-along as the destination carrier of cell (re-)selection and handover. Therefore performing measurement on this type of carriers for mobility management doesn’t make sense.
Proposal 5: In RRC_IDLE, UEs just need to measure BC and NBC carriers of the camping-capable subset.
Proposal 6: In RRC_CONNECTED, UEs could measure BC and NBC carriers, but whether or not measuring a BC or NBC carrier depends on the measurement quantity and its location.

Proposal 7: Extension carriers don’t need to be measured for cell (re-)selection and handover.

5 Conclusion
This contribution discusses SI delivery, idle-mode camping and measurement on different type of carriers and the following conclusions are given:

Proposal 1: Rel-8 relevant system information and extensions of system information for LTE-A (if any) should be delivered on BC carriers.

Proposal 2: System information necessary for LTE-A UEs should be delivered on NBC carriers.

Proposal 3: It is unnecessary to broadcast any system information on EX carriers, and the necessary information to operate this kind of carriers could be sent by dedicated signaling on BC or NBC carriers.

Proposal 4: It is proposed to include subset information for idle mode camping in SI broadcasted on both BC and NBC carriers.

Proposal 5: In RRC_IDLE, UEs just need to measure BC and NBC carriers of the camping-capable subset.

Proposal 6: In RRC_CONNECTED, UEs could measure BC and NBC carriers, but whether or not measuring a BC or NBC carrier depends on the measurement quantity and its location.

Proposal 7: Extension carriers don’t need to be measured for cell (re-)selection and handover.
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