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1 Introduction

At RAN1#57bis, some topics concerning the RAN2 LS [1] were discussed. In this contribution, we elaborate further on one particular question which was not concluded on, i.e., whether all physical channels for cell identification are provided in each component carrier. This issue is strongly related to the accessibility of a carrier and for that, the RAN1 conclusion was according to Chairman’s notes that: 

“Leave the discussion on accessibility to RAN2.

•
RAN1 can based on RAN2 decisions evaluate the need for transmission of synchronization signals etc. in case of not accessible carriers.”  
2 Discussion
The physical channels related to cell identification are the P/S-SCH, PBCH, PDCCH and PDSCH, which are all involved in establishing the UE’s access to a carrier. Physical signals such as the CRS could in principle suffice to identify a cell, but as reference signals are a vast topic itself, the discussion on CRS transmission is not the focus herein.   
First of all, one should note that the concepts for bandwidth extension have so far taken the route of modularity, namely; using carrier aggregation instead of new bandwidth modes, using one dedicated and independent HARQ entity per component carrier, mapping one TB on one component carrier instead of cross-carrier mappings, separate encoding of the PDCCH instead of joint PDCCH etc. Obviously the merit of this approach is simplicity and less standardization work. The only exception at this point seems to be the further study of the alternative of having a PDCCH transmitted on a different component carrier than the corresponding PDSCH. In any case, a deviation from the modular carrier aggregation approach should need strong motivation. 

P/S-SCH
A few different options could be considered for controlling accessibility and thereby the cell identification. One is to have component carriers completely without any synchronization channels. Since the UE is performing the mobility control (e.g., cell-reselection) in idle mode, it implies that LTE-Adv UEs could not use such a subset of carriers for idle mode camping but only in active mode, where mobility is under eNB control. An LTE-Adv UE would thus have to setup its connection through another component carrier and activate this type of carrier through dedicated RRC signalling. The prerequisite for this is that component carriers would have to be time/frequency synchronized such that the synchronization channel from another component carrier could be used. Utilizing synchronization channels from other contiguous component carriers may not be a problem (assuming synchronized network) but such an assumption appears less obvious for inter-band (and perhaps also intra-band non-contiguous) carrier aggregation, where the coverage, interference situation and fading processes may differ among carriers. Also, depending on the preferred eNB implementation, different frequency offsets on the carriers may arise. If carrier aggregation from multiple transmission points will be supported (e.g., one macro eNB and one HeNB, or several macro eNBs), and if network synchronization is not guaranteed, basically every carrier has to provide synchronization channels. We thus foresee that a number of carrier aggregation cases might have to be treated separately to determine, depending on deployment aspects, whether the synchronization channels could be removed or not, which is contradicting the modularity design principle. The small overhead reduction from removing the synchronization channel is also not a strong argument per se, e.g., ~0.17% in 20 MHz. 

A general issue is the minimum LTE-Adv UE RX bandwidth; whether that will be above 20 MHz, or not. If there will be LTE-Adv UEs not capable of carrier aggregation, the UE must find at least one component carrier containing all physical channels for cell identification, including P/S-SCH, and it cannot be assumed that channels from multiple component carriers could be utilized. Moreover, if a UE has an RX bandwidth corresponding to two component carriers, then at least one of them would have to provide idle mode camping. Thus the configuration of component carriers for idle mode camping does not appear arbitrary. From a RAN1 perspective, we see no merits of having component carriers without synchronization channels. The consequence of having synchronization channels on all component carriers for RAN2 would be, that in the case where the component carrier should not support idle mode camping it should be facilitated by indication in the BCH, similarly as will be mentioned below.
Another alternative is to introduce a new synchronization channel for LTE-Adv that may be transmitted on all or a subset of the Rel-8 non-backwards compatible carriers, as described above. Technically, we see no need for such a signal and the indication can be performed with existing BCH means, see next paragraph, or SIBs. Moreover, new synchronization signals would prevent reusing the Rel-8 cell search implementation alone and more hardware for facilitating LTE-Adv cell search would have to be added in parallel. This is not attractive from power consumption or form factor point of view. Alternatively, a completely new design, possibly residing in one single chip, incorporating cell search algorithms for both LTE and LTE-Adv would have to be developed. However, this comes with additional costs as well and should be avoided. 
PBCH
Since the cell search also includes reading the MIB in the PBCH, component carriers can be barred for Rel-8 UEs by selectively choosing its contents, i.e., cell identification is a discussion on what to transmit in the MIB or not transmitting the MIB. In the latter case, overhead savings of PBCH are only in the order of ~0.14% in 20 MHz. So instead of removing it, for example, certain code points in the MIB that are not used in Rel-8 could be utilized for preventing the reception of the BCH. Various solutions along the same principles for barring certain carriers have been discussed in RAN2. 
Cell search is performed in idle mode and the absolutely most common application is the cell-reselection purpose, for which the UE receives eligible cell identities and priorities from the network. Initial cell search is a rarer event that is not crucial to optimize for. Hence, controlling accessibility of UEs via the BCH (or SIBs in the PDSCH) and not through the synchronization channel is not seen as a limiting solution, as the inter-frequency candidate cells (i.e., component carriers) could be provided to the UE. The eNB may thus be in control of preventing Rel-8 UEs from detecting certain component carriers.
PDCCH/PDSCH
A component carrier configured as Rel-8 backwards compatible should contain the PDCCH for scheduling SIBs on the PDSCH. Again, according to the RAN1 agreement cited in Sec. 1, it will be a RAN2 issue to decide how the transmission of the SIBs should be arranged for controlling accessibility. 

The current discussion of cross-component carrier assignments of PDCCH would in principle not have to affect the Rel-8 carrier accessibility, assuming that there is always a PDCCH region on any carrier. For all component carriers that Rel-8 UEs should access, there would be a PDCCH. For LTE-Adv UEs, if the PDCCH is transmitted from another component carrier, the issues discussed above on accessing a carrier by utilizing a synchronization channel from a different component carrier applies. If cross-carrier PDCCH assignments are to be introduced, for simplicity reasons it seems desirable to assume that the access procedure is only performed by channels contained in a single component carrier, i.e., without cross-carrier assignments. 

If cross-component carrier assignments of PDCCH will be coupled with the introduction of component carriers completely without a PDCCH, Rel-8 UE access is affected.  Such carriers would, according to the latest RAN1 terminology, be non-backwards compatible (e.g., as an extension carrier). For LTE-Adv UEs, such carriers would likely not be used for idle mode camping, which may not be a problem as such, since RAN2 [1] assumes support for deployments where only a subset of the component carriers are used for idle mode camping. However, methods based on the BCH contents for indicating carriers for active mode only could be considered and removing the PDCCH may not be necessary for that.  Thus, significant merits of a PDCCH-less component carrier would have to be shown in order to break the modularity design principle and motivate its approval. 
3 Conclusions
RAN1 has left for RAN2 to deal with the component carrier accessibility which is related to the cell identification. At this point we see no reasons for RAN1 to forego their work by excluding certain physical channels. Hence, we suggest capturing in an LS response, that RAN2 could make the working assumption that all physical channels related to the cell identification are available in any component carrier. 
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