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1 Introduction 
In last meeting, two approaches have been discussed on how to inform UE updated SI in RAN2:

Dedicated signalling approach: eNodeB inform UE the updated SI by dedicated signalling.
Paging approach: UE acquire updated SI via BCCH in next modification period when receiving paging message on PCC.
After discussion, it has been agreed that:
Agree that dedicated signaling can be used to provide the UE about relevant system information SCC’s. We should try to avoid to have an activation time.
FFS if we have additional solutions to provide the SI e.g. by paging, optimized dedicated signaling,….
In this contribution we give some further analysis on dedicated signaling approach, and we support paging approach to be an complementary solution.
2 Discussion
2.1 Dedicated signaling approach
If dedicated signaling is used to inform all connected CA UE the updated SI, following issues should be considered:
Issue 1: signaling overhead

For UE acquiring updated SI in time, it is essential for eNB to inform all CA UE the updated SI by dedicated signaling in short period. The PDSCH capability and PDCCH number is limited in this short period, so it seems PDCCH/PDSCH overhead is big during this period.
Issue 2: mismatch period
At last meeting RAN2 agreed that we should try to avoid activation time. This means UE applies updated SI after receiving it. eNB may inform UE updated SI before or after SI modification boundary. No matter when eNB inform UE of the updated SI, there is a period of configuration mismatch between UE and eNB. UE cannot be scheduled on the related CC during this period. In order to limit the impact on scheduling the mismatch period should be limited as much as possible. However as analyzed in [1], eNB can only schedule few tens of UEs in a sub-frame, the time required to transmit SI to 500 CA UEs is about 32ms assuming 80% UE is limited by PDCCH and 20% UE is limited by cell-edge throughput in 20MHz. One thing should be made clear that even UE without dedicated updated SI will also be impacted because all the UEs shares downlink radio resource. Another concern is for UE out of synchronization [2]. Because RACH procedure is required before delivering dedicated signaling, then for one UE even few tens of ms will be consumed.
One way to avoid the mismatch period is to introduce activation time e.g. updated SI is transmitted during modification period and UE applies updated SI configuration immediately after modification boundary. However we think not all the UE can receive the dedicated signaling. For example UE is configured with long DRX cycle which might be equal to or even longer than modification period. In that case UE will miss dedicated signaling because UE doesn’t monitor any  PDCCH scrambled by UE specific RNTI. This problem can be solved either by limit UE’s DRX cycle or to prolong the activation time e.g. 2 times of modification period to find an on-duration. But it will introduce more complexity.
Issue3: dilemma situation

If dedicated signaling is delivered after modification boundary then there is kind of dilemma situation where dedicated signaling can’t be transmitted because related parameter has already been changed. For example PUCCH configuration related to ACK/NACK  is changed. The transmission of dedicated signaling including updated SI will fail because eNB can’t receive the ACK/NACK in MAC layer. 
Another example is RACH configuration is changed. Figure below shows a scenario where dedicated signaling approach can not work. UE is configured with two DL CCs and one UL CC, the UL PCC is SIB2 linked with DL SCC. If UE is out of  UL synchronization, RACH procedure is needed before UE receives updated SI. If PRACH configuration of UL PCC is changed, the RACH may fail because PRACH configuration is not synchronized between UE and eNB.
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Figure 1

2.2 Paging approach
Paging approach has been discussed in last meeting, and it can work well in most cases except for some scenarios [2][3] for example :

Scenario 1: PDCCH area < PDSCH area

Scenario 2: UE out of CC’s coverage

Another possible scenario is one UL CC is configured without linked DL CC with SIB2 or the linked DL CC is configured but deactivated. In both cases UE will not monitor any PDCCH and PDSCH of the DL CC. So the only possible way to receive updated SI is via dedicated signaling. For deactivated CC UE might be able to receive SI. However some exception rule should be defined for deactivated CC.
2.3 Paging approach co-work with dedicated signaling approach
Based on above analysis we can see both approaches can work except for some scenarios. Since last meeting we have already agreed that dedicated signaling approach is baseline we suggest to adopt paging approach as complementary solution. eNB can detect scenario1 and 2 in section 2.2 based on measurement report from UE e.g. CQI report, mobility measurement report etc and probably timing advance. And apparently eNB know the situation of the 3rd scenario. 

So in most case UE can update SI via paging approach. And eNB can send dedicated signaling if it believe the UE can’t acquire the SI in those scenario in section 2.2. In order to avoid dilemma situation in section 2.1 the dedicated signaling should be transmitted before modification boundary. Dedicated signaling after modification boundary is only allowed when no such dilemma situation will occur.
Since most of the UE can update SI based on paging approach then the UE which need dedicated signaling is reduced to the minimum, So the signaling overhead is not concern anymore. The mismatch period will still exist however it is shortened as much as possible so there is no strong motivation to introduce activation time. Another point is it is not necessary to discuss signaling optimization with e.g. delta signaling.
.Proposal 1: Paging approach should be adopted by RAN2 as complementary solution.
Proposal 2: activation time is not needed for dedicated signaling approach.
Proposal 3: Enhancement of dedicated signaling approach by delta signaling is not needed.
3 Conclusion 
Paging approach can work with some exceptional scenarios which can be covered by dedicated signaling approach. And dedicated signaling approach also can work with some impact on the system. If both approaches can work together then the impact on the system can be reduced to the minimum, so we propose:
Proposal 1: Paging approach should be adopted by RAN2 as complementary solution.

Proposal 2: activation time is not needed for dedicated signaling approach.

Proposal 3: Enhancement of dedicated signaling approach by delta signaling is not needed.
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