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1. Introduction

This contribution discusses the contents of LS on Synchronization of L1 parameter from system information [1].

2. System information change

System information change behaviour is illustrated in Figure 1. System information change is managed by BCCH modification period concept. UEs are informed that system information is going to be changed from next BCCH modification period in current BCCH modification period (i.e. BCCH modification period (n). Then, eNB starts transmitting updated system information in the next BCCH modification period i.e. BCCH modification period (n+1). 

In the BCCH modification period (n+1), UE will read new system information. UE will receive SIs which carries common channel information like PUCCH and RACH. Therefore, there is a period which all UEs in a cell do not know updated L1 parameter in the BCCH modification period (n+1). It should be noted that the period may be different among UEs, since some UEs receive SIB2 in 1st SIB2 transmission and some UEs may receive SIB2 in 2nd SIB2 transmission. That is, the period may be e.g. period1 for some UEs and period2 for other UEs in Figure 1.UE will start using the new system information, after UE has received it. Therefore, all UEs in a cell do not have the same understanding of the parameters.
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Figure 1. System information change

3. Analysis of the parameters

We think following parameters are possible issue if all UEs in a cell do not have common understanding during the order of the 200ms after the boundary of the modification period.

Parameters which are not really impacted by the load of the cell or for which exact synchronization is not necessary

Such parameters are bandwidth, TDD special subframe pattern, Neigbour-cell configuration, broadcast parameters of downlink power setting, broadcast parameters of uplink power setting, PRACH parameters except PRACH configurations, UL reference signals, Flag on the Simultaneous transmission of Ack/Nack and SRS, PHICH-structure, PUCCH parameters except PUCCH-resource-size and PUSCH-structure related parameters [2]

We think above parameters are almost never change in a cell or the lack of the exact synchronization does not harm the system operation.

On the parameters related to the PRACH power setting, RAN1 answered that update rates significantly more often than once per hour are expected (update rates as often as once per second or even more often has been mentioned in RAN1 discussions) [3] but we think the lack of the exact synchronization does not harm the system operation.
TDD DL/UL-assignment

Regarding this, [4] was discussed but not concluded in the release 8. Therefore, these are almost never change in a cell.

MBSFN Sub-frame configuration

The scheduling functionality of MBSFN can control not to assign MBSFN contents during the period that all UEs in the cell does not have common understanding. Therefore, this is not critical problem.

Resource configuration of PRACH (PRACH configuration)

Although the necessary resource varies according to the cell load, we think this parameter is almost never change. Therefore, we think this is not critical problem for the lack of the synchronization around 200ms.

SRS subframe configuration
Although the necessary resource varies according the number of active UEs, one may configure that SRS cell level resource is for the worst case of the estimated cell load. Then the cell does not encounter the problem of the lack of the synchronization. If we assume SRS resource is assigned in every 2ms, the resource overhead is around 3.5%. Therefore, to reserve for the worst case of the estimated cell load is still acceptable solution if the lack of the synchronization should be avoided.
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Exact definitions are followings:
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 in section 5.4.3 of TS36.211 indicates the number of CQI only RBs. 
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 in section 5.4.3 of TS36.211 indicates the number of CS values used for CQI in mixed RBs of CQI and ACK/NACK or SR.
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in section 10.1 of TS36.213 indicates the boundary between the resource for ACK/NACKs for persistent scheduling or SR and the resource for ACK/NACK for dynamic scheduling.

We need separate discussion between PUCCH resource for Ack/Nack/SR and PUCCH resource for CQI. One simplified illustration is shown in figure 2. The edge of the system bandwidth is used for CQI.

On PUCCH resource for Ack/Nack/SR, the time/frequency resource can be used as PUSCH in the subframe when RBs are not used for PUCCH.In addition, the usage of the resource is not so large even when assuming that the resources are reserved for the worst case of the estimated cell load. 
On PUCCH resource for CQI, this resource usage also varies according to the number of active UEs. The amount of the resource usage is different depending whether the network uses frequency selective CQI on PUCCH or not.

If only wideband CQI is used, relative usage per one UE is not so large. In this type of the operation, frequency selective CQI is obtained by aperiodic CQI on PUSCH. Then the overall usage of the PUCCH resources is not so large even when assuming resources are reserved for the worst case of the estimated cell load. 

If frequency selective CQI on PUCCH is used, the relative usage of PUCCH per one UE can be expected to increase compared to the wideband-only CQI case. For example, wideband CQI only may be only every 10ms but frequency selective CQI may requires the resource in every 2ms.Then the usage of the PUCCH resource increases much if resources are reserved for the worst case of the estimated cell load. 
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Figure 2. PUCCH resource usage

4. Conclusion

We see the key factor to decide the need of the synchronization of L1 parameter from system information is the usage of frequency selective CQI on PUCCH.
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