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Discussion and Decision
1
Introduction
In RAN2#105 meeting RAN2 made the following agreements.

2
Decide during the work item phase whether a single active protocol stack or two active protocol stacks are used in enhanced Rel-16 E-UTRAN mobility solution.

And some protocol stack related FFS were also left as follows:
=>FFS how security aspects are handled and whether changes to LTE baseline are needed.

=>FFS whether there is single active protocol stack or two simultaneously active protocol stacks 

In this paper we further compare these two candidates to help make a decision.
2
Discussion
In the outcome of offline discussion#800 of RAN2#105, option 1 was agreed to represent the candidate of single active protocol stack, and the detailed design of dual active protocol stacks were also clarified.
For single stack solution, transmission/reception is stopped in the source cell after reception of RAR in the target cell. For dual stacks solution, transmission/reception is stopped in the source cell after RACH procedure, e.g. based on a dedicated indication from target eNB. The comparison results are listed in the following table.
Table 1 Comparison of single/dual active protocol stacks
	
	Single active protocol stack
	dual active protocol stacks

	If simultaneous transmission/reception is needed in UE side
	Yes
This solution needs UE to support simultaneous transmission/reception, if the UL/DL data exchange with source cell is still going when UE performs Preamble and RAR related behaviour towards target cell, otherwise more interruption time will be inevitable.
	Yes
The state of simultaneous transmission/reception need to be maintained until UE gets a release indication.

	Requirement of UE capability
	Same requirement of UE capability compared to dual active protocol stacks
Numbers of RF chain and FFT aspect:

 For single active stack, if the minimized interruption time is supposed to be achieved, dual FFTs and dual RF chains are needed according to RAN4 reply LS. In this case no extra restriction is applied, so the feature can be used in more scenarios.

Number of protocol entity in each layer:

Even if transmission/reception is stopped in the source cell after reception of RAR in the target cell, the RLC and PDCP entities are still needed to perform pre-configuration, after RAR is received the entities are activated immediately. Otherwise extra interruption time is inevitable due to PDCP/RLC re-establishment
	Same requirement of UE capability compared to dual active protocol stacks 

	Security handling
	One key is active, but UE still needs to maintain the security context of target cell
	Two active keys are used, no extra complexity is introduced.

	Impact on HO interruption time
	Only little progress compared to R14 MBB, i.e. releasing time of source stack is specified, the real 0ms interruption time can still not be achieved considering the protocol switching delay and failure handling delay.
	0ms interruption time can be achieved, and according to RAN4 reply LS if UE is equipped with two RF chains and two FFTs there is the least restriction for application of this feature.


From the tables above, we have the following observations:
Observation 1: both candidates need UE to support simultaneous transmission/reception, so the corresponding requirement of UE capability such as dual RF chain and dual FFTs are the same.
Observation 2: even there is single active protocol stack, UE has to equip dual protocol stacks to minimize HO interruption time.
Observation 3: single active protocol stack cannot achieve 0ms interruption time considering protocol stack switching, potential msg3 retransmission and failure handling.
The difficulty in achieving 0ms interruption time is in UE implementation, especially in simultaneous transmission/reception. Since the two candidates have the same requirement of UE capability, i.e. number of protocol stacks, RF chain, FFT, and dual active protocol stacks can achieve 0ms interruption time while single active protocol stack cannot, we think we should focus on dual active protocol stacks for further specification work.

Proposal 1: adopt dual active protocol stacks for further specification work.

4
Conclusions
This contribution has compared two candidates, and we have the following observations:

Observation 1: both candidates need UE to support simultaneous transmission/reception, so the corresponding requirement of UE capability such as dual RF chain and dual FFTs are the same.
Observation 2: even there is single active protocol stack, UE has to equip dual protocol stacks to minimize HO interruption time.
Observation 3: single active protocol stack cannot achieve 0ms interruption time considering protocol stack switching, potential msg3 retransmission and failure handling.
And we propose:
Proposal 1: adopt dual active protocol stacks for further specification work.
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