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1 Introduction
At RAN2#94 meeting, it was agreed that both single standby and dual standby will be studied [1].

In this paper, we provide technical analysis on UMTS and LTE joint operation for dual standby scenario.
2 Discussion
2.1
Analysis on procedures
In [2], [3] and [4], we provide analysis on procedures for single standby scenario. Based on these contributions, here are analyses for dual standby scenario.
2.1.1
Use case 1: Idle UE in LTE
Figure 1 is for single standby and eNB control solution is shown here. The UE is to initiate CS call setup so that CSFB procedure is taken as a baseline.
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Figure 1: eNB controlling solution on use case 1 for single standby scenario
Figure 2 is for dual standby and there is no such MME/eNB controlling solution, because UE follows legacy CS call setup procedures in UMTS networks. If the UE initiate PS call setup, it follows PS call setup procedures in LTE networks.
From the UE point of view, it is expected that the UE only monitors the PS paging in LTE and monitors the CS paging in UMTS. 
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Figure 2: Solution on use case 1 for dual standby scenario
Observation 1: For dual standby scenario, as long as UE remains in LTE idle mode, CS call setup could be initiated without impacting LTE.
2.1.2
Use case 2: Connected UE in LTE
Figure 3 is for single standby and eNB control solution is shown here. The UE is to initiate CS call setup so that CSFB procedure is taken as a baseline.
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Figure 3: eNB controlling solution on use case 2 for single standby scenario
Figure 4 is for dual standby and there is no such MME/eNB controlling solution, because UE follows legacy CS call setup procedures in UMTS networks. The UE could directly initiate CS call setup procedure in UMTS networks, so the step 1, 2 and 3 in single standby scenario are not needed, but other steps are still needed.
Different from single standby scenario, since the eNB doesn’t know when CS call setup will happen in UMTS side, eNB don’t know when to reconfigure UE to allow the CS-PS concurrent operation with one Tx, unless we could further assume that somehow by implementation eNB could learn about such information. In this case, the UE could send an indication to eNB in order to request the CS-PS concurrent operation.
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Figure 4: Solution on use case 2 for dual standby scenario
Observation 2: for dual standby scenario, when UE is connected in LTE for CS call setup, some mechanisms are needed to let eNB be aware of the starting of CS call setup in UMTS side, in order for eNB to reconfigure UE to allow the CS-PS concurrent operation with one Tx.
2.1.3
Use case 3: Connected UE in UMTS
Figure 5 is for single standby scenario. Since the eNB doesn’t know when CS call setup will happen in UMTS side, eNB don’t know when to reconfigure UE to allow the CS-PS concurrent operation with one Tx, unless we could further assume that somehow by implementation eNB could learn about such information. In this case, the UE could send an indication to eNB in order to request the CS-PS concurrent operation.
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Figure 5: Solution on use case 3 for single standby scenario
For dual standby scenario, the above procedure can be applied without any major change
Taking the observations above into account, we could also have another observation that, due to single Tx/dual Rx, the operation for the CS-PS concurrent operation should be the same to single and dual standby scenarios.
Observation 3: Operation for the CS-PS concurrent operation is the same to both single standby and dual standby scenarios.

2.2
Comparison
As we discussed in previous paper [4], there are some impacts due to dual standby scenario. As a summary, table shows a comparison between single standby and dual standby scenarios.
Table 1: Comparison of single standby and dual standby scenarios
	
	Single standby scenario
	Dual standby scenario

	Common impacts
	1. Network capability is known to each other (eNB & RNC)
2. Operation for the CS-PS concurrent operation

	NAS impacts
	May be (depends on solutions)
	No

	Power consumption
	Low
	Higher than single standby

	Use Case 1
	Solutions in [2]
	For CS call setup initiation, legacy procedures apply.
For PS call setup initiation, legacy procedures apply.

	Use Case 2
	Solutions in [3]
	Based on solutions in [3], there is no CSFB procedure in LTE networks.
Additional mechanisms needed. See observation 2.

	Use Case 3
	Solutions in [4]
	The same as solutions in [4].


Proposal: it is proposed RAN2 to discuss the observations listed in this paper, and capture related content into TR if agreeable.
3 Conclusion

In this paper, we provide analysis on dual standby scenario based on procedures for single standby scenario. It can be seen that there are some differences on procedures between two scenarios.
Proposal: it is proposed RAN2 to discuss the observations listed in this paper, and capture related content into TR if agreeable.
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