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1 Introduction
When Multiple Stream Aggregation (MSA) is applied, UE is configured to use both MeNB and SeNB with at least two cells. Some necessary system information of each cell needs to be provided to UE for accessing and transmitting data in the cell. In this paper, we try to analyze how to transmit the necessary system information to UE in MSA.
2 Discussion
2.1 System Information Acquisition at SeNB Addition

When a UE first enters RRC_CONNECTED mode in MeNB with data transmission, the MeNB may make a decision to add a SeNB to offload the traffic or for mobility robustness enhancement. Then it makes sense to discuss system acquisition in case of SeNB addition. There are two possible solutions:

Solution 1:  The “urgent” system information (e.g. prach-Config, dl-Bandwidth …) of SeNB is provided by dedicated signalling (e.g. RRC Connection Reconfiguration procedure). The UE acquires other non-urgent but necessary system information from broadcasting in SeNB. 

Solution 2:  All necessary system information of SeNB is provided by dedicated signalling (e.g. RRC Connection Reconfiguration procedure). The UE does not need to acquire other non-urgent but necessary system information from broadcasting in SeNB. 

The solution 1 is similar as current handover case. However, the solution needs UE detecting CSS in the SeNB. The solution 2 may increase signalling load which is dependent on the size of the parameters. The suitability of solution is also dependent on the discussions in the section 2.2, as a common solution is preferred for the two scenarios of system information acquisition at and after SeNB addition.

2.2 System Information Acquisition after SeNB Addition
In this section, how the UE acquires system information in the scenario after SeNB addition is to be discussed.  The scenario can be divided into two use cases: system information change in MeNB (Master Cell Group) and system information change in SeNB (Secondary cell group).
Use Case 1: System Information Change at MeNB (Master Cell Group)
More than one cell can be configured by MeNB in case of MSA. In this case, reusing current system information handling mechanism for R10 CA makes sense to reduce the impact on the existing standards, i.e.

-
 When adding a new Scell, dedicated RRC signalling is used for sending all required system information of the Scell, i.e. UEs need not acquire broadcasted system information directly from the Scell.

-
System changes of Scell is only handled by Removal + Addition of the concerning Scell.

Proposal 1:  Reuse the current system information handling mechanism for CA in case of system information change at MeNB.

Use Case 2: System Information Change at SeNB (Secondary Cell Group)
Solution 1:   The changed system information is provided by dedicated singling via MeNB (Figure 1). 
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Figure 1: Solution 1 for system information change at SeNB
As discussed in the LS [1], the most frequent change of the UE in the system operation would be “P0,NOMINAL_PUSCH and P0,NOMINAL_PUCCH" in UplinkPowerControlCommon, i.e. update rates of these parameters is more often than once per hour due to the interference level can change relatively rapidly. Other potential parameters used in RRC_CONNECTED include RACH parameters and MBMSFN subframe configuration. If delta signalling is adopted, the size of changed system information should not be an issue.
The main problem for this solution is the SI state mismatch. The SeNB should provide the SI and not schedule the UE until the UE finishes the dedicated SI reception and RRC configuration. The service interruption issue due to state mismatch should be more serious than CA case since the RRC message can only be generated by MeNB and more delay is expected due to Xn latency. 

Another issue is the MeNB is not aware of the system information change boundary at SeNB, i.e. the modificationPeriodCoeff and defaultPagingCycle can be configured differently from those of MeNB. The MeNB may not send the changed system information at the most appropriate time point. Some enhancement can avoid the issue, e.g. adding an activation time in the dedicated signalling, but that needs further studies.
On the other hand, this solution does not need UE to detect CSS in SeNB; hence, it provides the UE with maximum power consumption efficiency.
Solution 2:  The UE acquires the changed system information and receives the SI change notification from SeNB directly (Figure 2).
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Figure 2: Solution 2 for system information change at SeNB
In this solution, the UE should be capable of detecting the BCCH on SeNB. In order to acquire system information modification, the UE shall monitor the Paging message on SeNB. The drawback is battery power consumption, because UE is required to receive multiple cells (if multiple cells is configured in SeNB) and potentially at different timing.

Solution 3:  The UE acquires the changed system information in SeNB and receives the SI change notification from MeNB (Figure 3).
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Figure 3: Solution 3 for system information change at SeNB
In this solution, the notification of SI change is informed by MeNB via Paging or RRC dedicated signalling. In this solution, the UE does not need to monitor paging for system change notification. Compared with solution 2, UE can save power consumption thanks to the avoidance of monitoring paging. This solution can also overcome the drawback of solution 1, as there is no SI state mismatch issue if the UE can be notified in advance and provided sufficient time to acquire SI in SeNB. However, the detection in CSS is still required to acquire the BCCH on the SeNB. 
Table 1: Comparison between solutions for the Use Case 2
	
	Solution 1
	Solution 2
	Solution 3

	SI State mismatch
	Yes.
The issue should be more serious than with R11 CA due to Xn delay and RRC message exchange.

Some enhancement may be for further studies, e.g. adding an activation time in the dedicated signalling .
	No
	No.
The mismatch can be avoided with proper network operation.

	UE Battery Power Consumption
	GOOD.
	Bad.
The UE is required to monitor paging at every serving cell in SeNB.
	GOOD.
The UE only acquires the changed SI after receiving notification from MeNB.

	CSS Detection
	No Need.
	Yes.
	Yes.

	Feasibility to SeNB Addition scenario
	Yes.

All necessary system information of SeNB is provided by dedicated signalling during SeNB addition procedure.
	Yes.

Only the “urgent” system information (e.g. prach-Config, dl-Bandwidth …) of SeNB is required in dedicated signalling.
	Yes

Only the “urgent” system information (e.g. prach-Config, dl-Bandwidth …) of SeNB is required in dedicated signalling.


Since the solution 2 has a big issue in UE power consumption and require the UE to detect CSS at each paging occasion, solution 2 should be excluded. Both solution 1 and solution 3 have pros and cons.
Proposal 2: The solution 1 and solution 3 can be considered for UE to acquire system information change at SCG.
3 Conclusion

In this paper, candidate solutions are studied for UE to acquire system information at MCG and SCG. Based on the discussion, we conclude that:
Proposal 1:  Reuse the current system information handling mechanism for CA for system information change at MeNB.

Proposal 2: 
The solution 1 and solution 3 can be considered for UE to acquire system information change at SCG.
4 Reference
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