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1   Introduction
In the previous RAN2 meetings, it is agreed that:

· During MeNB-to-(M)eNB handover, the target MeNB shall not configure target SCG as part of the RRC Connection Reconfiguration including mobilityControlInfo.
· SCG is released before an intra-cell or intra-MeNB handover and may be re-added afterwards.

In this contribution, we will further analyze the following remaining issues: 
· Whether the S-KeNB refresh procedure should be also implemented by the SeNB release and re-addition. 
· How to transfer the SCC to UE.

2   Discussion
2.1   S-KeNB refresh initiated by SeNB
SA3 has agreed that the SeNB should request the MeNB to refresh the S-KeNB when the UL/DL PDCP COUNT is about to wrap around. To implement the SeNB refresh, generally three options can be considered:

Option 1: the S-KeNB refresh initiated by the SeNB is performed through the intra-cell handover;

Option 2: the S-KeNB refresh initiated by the SeNB is performed through RRC reconfiguration message with SCG release and re-addition;

Option 3: the S-KeNB refresh initiated by the SeNB is performed through RRC reconfiguration message with SCG modification.
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With option 1, shown in the figure 1, there will be data transmission interruption on MCG and SCG due to HO procedure. And longer latency is incurred in resuming data transmission on SCG, because the SCG can be added back only after the HO is completed. In addition, as discussed in [1], the signalling to CN will increase due to double path switching.

With the option 2, shown in the figure 2, the whole procedure will be similar to the inter-SCG change. In the inter-SCG change procedure, it is desirable that the SCG release and SCG re-addition can be completed in one single RRC reconfiguration procedure. Option 2 still has the following disadvantages: 

· the longer latency in resuming data transmission  due to data forwarding back and forth between MeNB and SeNB and path switching;

· Signalling increase to CN due to double path switching.
However, one potential advantage is the PDCP and RLC re-establishment for DRBs on SCG can be unified under the SCG release and addition operations, as this kind of re-establishment is always required when key change happens either due to the inter-SCG change or the S-KeNB refresh in one SCG. In addition, the PDCP status report will also be triggered to SeNB by the PDCP re-establishment on SCG. 
To reduce the latency and signalling to CN, one possible optimization of the option 2 is the MeNB does not trigger the path switching, data forwarding when the SCG release and addition is triggered just for the S-KeNB refresh in one SCG. But it will bring the different treatment in MeNB and SeNB between inter-SCG change and S-KeNB refresh in one SCG. Therefore, some impact on RAN3 specification may be introduced. 
With the option 3, shown in the figure 3, only the security parameters need to be updated by the RRC reconfiguration with SCG modification. There is no other signalling to CN, and the data forwarding is not required. As a result, the latency for data resuming will be minimized. However, the PDCP and RLC layer should be re-established for the key change in SeNB, and the PDCP status report should be triggered to SeNB, which are not required for other parameters modification procedure. Therefore, the option 3 will result in the different treatment in RRC specification between SeNB key change and other SCG modification. 
In summary, options 1 and 2 should not be adopted due to the large data interruption time, and the waste in data forwarding and path switching. Between the optimized option 2 and option 3, comparison is made as in Table 1.
Table1: Comparison between the optimized option 2 and option 3
	Options
	Pros
	Cons

	Optimized option 2
	· PDCP and RLC reestablishment for DRBs on SCG can be unified under the SCG release and addition operations for both inter-SCG change and S-KeNB refresh.
	· Different treatments are required in data forwarding and path switching for inter-SCG change and S-KeNB refresh.

	Option 3   
	· No data forwarding and path switching are required. 
	· Different treatments are required in the PDCP and RLC re-establishment for SCG modification and S-KeNB change.


Based on the above comparison, it is found that there is no significant difference between the optimized option 2 and option 3. Currently we slightly prefer the option 3, because the specification impact for RAN2 is relatively trivial. The optimized option 2 would be better if there is other case which requires the similar optimization. For example, the optimized option 2 may be suitable also for updating pSCell system information.  

Proposal 1: S-KeNB refresh should utilize the RRC connection reconfiguration with SCG modification. 

Proposal 2: the PDCP and RLC should be re-established at UE when the RRC connection reconfiguration message is received for S-KeNB refresh.
2.2   S-KeNB refresh initiated by MeNB
It is suggested that the MeNB may refresh the S-KeNB for any reason [2]. Compared with the SeNB initiated S-KeNB refresh, the only difference is there will not be the SeNB modification required message. Therefore the MeNB initiated S-KeNB refresh should not require any additional specification change, regardless of which option is adopted for SeNB initiated S-KeNB refresh.

Observation 1: Compared with the SeNB initiated S-KeNB refresh, the MeNB initiated S-KeNB refresh will not have any additional specification change.
2.3   SCC transfer
In [2], one FFS relevant to RAN2 is how SCC is sent to UE:

· whether the MeNB sends SCC to the SeNB in the SeNB modification request message and the SeNB includes it in the transparent RRC container to the UE, or 
· the SCC is signalled to the UE directly from the MeNB as a separate parameter outside the transparent RRC container.
We think the former is a better choice, because other security parameters, such as encryption algorithms, are exchanged between MeNB and SeNB first before being transferred to UE within the RRC container. To unify the treatment for security relevant parameters, the SCC should also be sent to UE by including it in the RRC container. 
Proposal 3: the SCC is first transferred to the SeNB, and SeNB includes it in the transparent RRC container to the UE.
3   Conclusion
In this contribution, we investigate RRC procedures for the S-KeNB refresh and SCC transfer. We have the following proposals and observation. 
Proposal 1: S-KeNB refresh initiated by the SeNB should utilize the RRC connection reconfiguration with SCG modification. 

Proposal 2: the PDCP and RLC should be re-established at UE when the RRC connection reconfiguration message is received for S-KeNB refresh.
Observation 1: Compared with the SeNB initiated S-KeNB refresh, the MeNB initiated S-KeNB refresh will not have any additional specification change.
Proposal 3: the SCC is first transferred to the SeNB, and SeNB includes it in the transparent RRC container to the UE.
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Figure 2: S-KeNB refresh by SCG release/re-addition
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Figure 1: S-KeNB refresh by intra-cell HO
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Figure 3: S-KeNB refresh by SCG modification



