3GPP RAN WG2 meeting 
R2-061935
Cannes, France 27th - 30th June, 2006

Source:
Ericsson

Title:
Broadcast of System Information with UE Bandwidth considerations
Agenda Item:
10
Document for:
Discussion, Decision 

1. Introduction
Similarly to the UTRA, the BCH is needed also for E-UTRA for when the UE has acquired basic frequency and time synchronization it must be able to acquire the basic system control information needed to access the system, e.g. information needed for the UE to be able to execute a random access. For the same reasons as for UTRA, i.e. to enable UEs to easily demodulate and decode the BCH once the frame timing and downlink scrambling code have been acquired, the information should be transmitted with pre-defined transport format on a pre-determined downlink resource which in the case of E-UTRA implies a pre-determined (set of) Resource Unit (s).
2. Efficiency aspects

The BCH is a typical broadcast channel in the sense that it has to be possible for all users in a cell to decode the BCH. Furthermore, performance-enhancing techniques such as link adaptation and Hybrid ARQ can not be used for the BCH. In contrast to broadcast traffic (MBMS), the BCH also carries cell-specific information and multi-cell reception is thus not possible. As a consequence, the BCH will require an un-proportionally (relative to its data rate) high transmit power. For that reason, it is important to do what can be done, in terms of e.g. transmit diversity, to improve the link performance of the BCH. However, it is also important to minimize, to the extent possible, the amount of data to be transmitted on the BCH, due to the inherent relative in-efficiency of that channel. This means that only data that really needs to be continuously broadcast should be carried by the BCH. Certain system control information that, at first thought, may be typical “BCH” information may e.g. be more efficiently transmitted as dedicated information on the DL-SCH, thus enabling benefits of link adaptation, channel-dependent scheduling, and Hybrid ARQ.  
Naturally the choice of transmitting the same information dedicated to all UEs via the DL-SCH or via a broadcast transport channel also depends on the system load, coverage and other aspects. The selection of BCH content should be based on the fact that the E-UTRAN system should support a large number of active UEs and by also assuming UEs to potentially be able to receive System Information also during an active session, one could consider defining a group ID or a set of group IDs for the DL-SCH. 
It should also be considered to what extent non-cell-specific system information could be transmitted separately enabling multi-cell reception for such transmissions. Note that it needs to be considered if such multi-cell reception is only feasible in case of tight inter-cell synchronization or if it is also possible in case of asynchronous inter-cell operation. In the later case, the combining of transmissions from multiple cells needs to be carried out explicitly in the UE, with a negative impact on UE complexity as a consequence.
The BCH radio resource allocation could be depending on the available cell bandwidth i.e., the BCH bandwidth could be different in 1.25 MHz and in 5 MHz. One benefit is increased frequency diversity. As a large set of bandwidth options would introduce increased complexity, the number of choices should be limited. One example of complexity that needs to be considered is the UEs ability to detect the cell frequency bandwidth allocation and acquisition of the BCH structure, bandwidth and placement. One possibility to solve this is to use certain cell ID range for a higher bandwidth BCH and other cell ID range for a lower bandwidth BCH. 
2.1. BCH and UE Bandwidth considerations

It should be discussed when and to what extent the UE must be able to read the BCH, and subsequently one could distinguish differences depending on UE capabilities, the state the UE is in (RRC connected or Idle etc), camped and/or neighbor cell, and if the UE should be required to read the BCH inside or outside its current reception bandwidth. Particularly the questions of interest are for the RRC connected state including that of maximum UE bandwidth capability.
Clearly it will be required for UEs to perform measurements of cells to provide for cell selection/reselection and other functions of the radio NW. Consequently, for any UE it should be possible to perform measurements on cells within and outside the UEs frequency layer depending on the transmission bandwidth capability. The question is if this shall be without needing to interrupt reception on the current cell (e.g. during network provided idle periods). If the assumption is that no idle periods are needed for measurements when UEs serving frequency layer lies within the reception bandwidth, it may require additional
 FFT resources. At least in the case of no tight inter-cell synchronization/time-alignment. Similarly the question is if these UEs also should be able to receive broadcast system information without the need to interrupt an ongoing session. 

It is our view that the UEs should not need idle periods for measurements when UEs serving frequency layer lies within the reception bandwidth [1] and at least also be able to read the broadcast information in the cell which the UE is connected to. This would increase transmission efficiency especially for System Information common for all UEs compared to only relying on dedicated signaling. Alternatively, the common System Information can be transmitted to a number of UEs with a group Id common to UEs on the DL-SCH. The difference here can perceptionaly be small; however there might be some gain in saved complexity. 
On receiving BCH from neighboring cells, it is important to consider what, if any, broadcast system information of a possible target cell needs to be explicitly read before the execution of a handover or to what extent this information can be conveyed to the UE via the current cell or even at HO execution. Of course there are dependencies between the location and structure of BCH/ SCH (as well as other control channels) and the issues discussed, and naturally solutions should consider all relevant aspects; a detailed discussion and proposal on SCH/BCH placement can be found in [2]
As stated earlier the rate and bandwidth of the BCH should be minimized, and additionally to read the BCH during an active session would not necessarily require a 2nd coding chain etc. It is more a matter of computational resources, if you traffic is not fully loading your resources then the UE could decode the BCH channel without requiring a duplication of the resources. Then this is not a fundamentally unreasonable limit and the additional complexity would be limited. It is more a question of how much parallelized resources the UE have. However and as stated earlier, one should consider also other means of providing BCH type of information in parallel. 
3. Conclusions
· A BCH or a set of BCH transport channels are defined for E-UTRA. A BCH should be characterised by fixed pre-determined transport format and fixed pre-determined scheduling. 
· The information to transmit on the BCH should be carefully considered, in order to minimize the BCH transmit-power requirements and UE processing requirements.
· Support the possibility to transmit the major part of dedicated system control information on the DL-SCH, rather than the BCH, and thereby enabling the benefits of link adaptation, channel-dependent scheduling, and Hybrid ARQ.
· It should be studied if the BCH radio resource allocation/Bandwidth can depend on the available cell bandwidth.
· A group Id on the DL-SCH should be considered for the transmission of e.g. System Information common for a number of UEs in a cell.
· The possibility to apply multi-cell reception for non-cell-specific system information should be considered.

· Active UEs should be able to read BCH information in the serving cell without interruption of UP data.
· UEs that are RRC connected in a cell should not be required read the BCH on any neighbor cell. 
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� Either there exist explicit processing capability in the UE or a UE is able to do FFT of the OFDM symbol much faster than the symbol rate, in order to re-use the single FFT for doing signal measurements on other cells. Both options could be considered as “2” FFTs but would be subject to implementation choice.





