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1. Introduction

In last RAN2#69 meeting, following three approaches for system information modification in carrier aggregation were discussed based on [1]-[4].
Alternative 1: Dedicated signalling approach (RRC Connection Reconfiguration to add/remove CC is used without any change)

Alternative 2: Dedicated signalling approach (new message, new structure of existing message, new IEs, or …)

Alternative 3: Paging approach

As a result, alternative 1 was agreed as a baseline, since this is anyway required. In addition, there were several views that enhancement like alternative 2 or alternative 3 is required, since alternative 1 causes wasted overhead and it does not always work well. 
This document discusses alternative 2 and alternative 3. We propose to support Alternative 3 i.e. paging approach.
2. Discussion

We discuss Alternative 2 and Alternative 3 from following two perspectives.

Perspective1: Overhead

Both alternative 2 and 3 try to reduce the overhead but the reduction part are different. The following table is the comparison of two methods.
Table 1.
Overhead comparison between alternative 2 and alternative 3
	
	Alternative 2
	Alternative 3

	PDSCH
	Same reduction by optimizing message structure etc from alternative 1.
	No overhead by broadcasting system information

	PDCCH
	If only a few CA UEs are in the cell, PDCCH overhead can be saved by proper MCS/power selection.
If a lot of CA UEs in the cell, PDCCH overhead are increased linearly.
	The maximum PDCCH overhead on the CC is same with release 8/9 system

	Handling of long DRX UE
	PDCCH to initiate random access procedure are required. This requires more overhead in PDCCH and more usage of random access procedure related resources.
	No specific procedure and no overhead


As it was discussed in [3], the actual PDSCH overhead by dedicated signalling approach is not so large to compare with other traffic. Therefore, we discuss PDCCH saving and handing of long DRX UE further. 
PDCCH overhead reduction

In alternative 1 and 2, PDCCH are sent by dedicated manner. This means proper MCS and power control are also possible for PDCCH. Therefore, if only a few UEs are carrier aggregated, PDCCH overhead can be saved. On the other hand, if the number of carrier aggregated UEs are increased, the PDCCH overhead increases linearly.
In alternative 3, PDCCH is sent on every paging occasions where carrier aggregated UE may receive. Through the discussion on the change rate of physical layer parameter for system information for release 8 [5][6][7], RAN1/2 identified the most frequent change of the system information would be the parameter to reflect change uplink interference level, P0,NOMINAL_PUSCH and P0,NOMINAL_PUCCH . In spite of the introduction of carrier aggregation, we don't think the situation is different. These parameters need to be informed also to release 8/9 UEs. In such case, the required transmission of PDCCH for paging occasion is in any way required to support release 8/9 UEs. Then there is no additional overhead on the CC from PDCCH usage perspective. If the CC where UE may receive paging message is distributed among CCs, PDCCH overhead would be increased since paging message is sent on the CCs where system information is not updated. However the maximum PDCCH overhead on the CC is same with release 8/9 system.
Handling of long DRX UE
In alternative 1 and 2, to transmit dedicated message to long DRX UE requires PDCCH to initiate random access procedure. This is additional overhead in PDCCH. In addition, PRACH resource and random access response are required to send for contention resolution. Such resource usage is more overhead especially when many carrier aggregated UEs in a cell. In addition, these UEs would have different DRX periods and offsets. Especially when longer DRX is used, the completion of system information update to all CA enabled UEs requires longer time. 
On the other hand, alternative 3 does not require such special handling for eNB. Just reuse release 8/9 mechanism is sufficient. No additional overhead is required for PDCCH to initiate random access procedure, PRACH resource, and random access response. This is especially merit when large number of UEs in a cell is carrier aggregation enabled.
From above analysis, alternative 3 has distinct merit of the overhead saving to compare with alternative 1 and 2 especially when larger number of UEs are carrier aggregated.
Perspective2: Alignment of action time
Updated system information needs to be applied to UE timely. In Rel-8/9, UE receives updated system information at the beginning of modification period. Period which UE may use old configuration is several 10ms, assuming that SIB2 scheduling is done appropriately. In case of Alternative 3, the uncertain period is same as Rel-8/9. Therefore, there is no problem.
In case of Alternative 1 and 2, NW needs to transmit dedicated message within limited time. Therefore, PDCCH/RACH overhead discussed above happen in very short period for non-DRX UEs. This reduces NW flexibility for scheduling and may have impact for real time service. There was opinions to introduce activation time can solve this issue in Alternative2. Activation time means NW sends updated system information to UE before boundary of modification period and UE applies the updated system information at the boundary of modification period. However, we think it is also have some complexity.
From above analysis, alternative 3 has distinct merit in the alignment of the action time to compare with alternative 1 and 2 especially.
3. Conclusion

This document discussed system information modification in carrier aggregation. From analysis, we identified that paging approach has merit on the overhead saving and alignment of the action time among UEs. We propose RAN2 support paging approach for system information update. In addition, we don't see the need of further optimization for dedicated signalling approach.
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