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1 Introduction
Based on the guidance in [1], the email discussion [105#57][LTE/feMOB] discussed several aspects such RF requirements, protocol stack requirements, deployment scenarios, security handling, capability coordination, specification impacts etc to compare the single stack options and dual stack solution targeted for interruption reductions in LTE feMOB. Even though the email discussion touched upon various important aspects, in this contribution we focus on certain decision making aspects to enable RAN2 to down select the solution.

2 Discussion on Decision Making Aspects
2.1 Definition of Interruption time

During the email discussion [105bis#16][NR/mob enh] Interruption time definition companies commented to focus on interruption at radio level. It is clear the end goal of interruption reduction is that during handover the user perceived quality for an application experienced by the user on the mobile device is not degraded. Accordingly the common view was to adopt the following interruption time definition from [2], [3]:

‘Mobility interruption time means the shortest time duration supported by the system during which a user terminal cannot exchange user plane packets with any base station during transitions.’

It is common understanding that the time between when UE receives HO command and transmit RRCReconfigComplete cannot be reduced to zero on radio with whatever solution on the table. Instead the LTE feMOB solutions on the table envisage that during that time the UE doesn’t stop transmission/reception with source eNB even after receiving HO command and attempts to perform RA on the target. The UE (at least dual Rx capable) can continuously monitor PDCCH with source and target during this time (i.e. attempt continuous reception) but it cannot be guaranteed the radio level communication is reliable. Even though there may notional 0 ms interruption time on radio level but at the application level user experience is degraded. So, it does not really matter whether a particular solution on the table is able to achieve the notional 0 ms interruption time on radio level. What really matters is whether the performance of the solutions on table is comparable on the radio level and provides similar outcome at the application layer. 
Observation 1: The interruption time  of the LTE feMOB solutions  is comparable on radio level, which may result in negligible difference in user perceived quality at application level.
2.2 Protocol Stack and Specification Impacts

Even though [105#57][LTE/feMOB] attempted to analyse the user plane protocol impacts and specification impacts for the solutions on the table, we think a detailed analysis is necessary. The below table is our analysis on each option in terms of UP impact and specification impact.
	　
	Dual Stack
	Single Stack

	
	
	Option 0
	Option 1
	Option 2

	PDCP Layer Impacts

	Security
	Tx/Rx: Apply target key for data from target link, apply source key for data from source link
Currently key change is based on PDCP re-establishment. Need a different procedure to handle two separate keys in same PDCP layer
	Separate keys after PDCP re-establishment

No spec impact


	Similar to Option 0 
	Similar to Option 0 for DRB.  For SRB some clarification is needed

	State variable
	RLC UM bearer should continue the state variable for reordering 
This is new behavior
	No impact
	No impact
	No impact

	ROHC
	ROHC cannot reset (i.e. does not work for inter-CU handover). Seems not serious limitation though
	No impact
	No impact
	No impact

	Link selection
	PDCP should decide which link a specific PDCP PDU should be routed
	No impact
	Same as Option 0 i.e. No impact
	No impact

	Trigger for PDCP status report
	New triggering condition is required (existing conditions like PDCP reestablishment and PDCP data recovery does not apply)
	No impact
	No impact
	No impact

	PDCP reestablishment like procedure
	In legacy system, upon HO, PDCP reestablishment can be triggered. PDCP reestablishment is not suitable for dual stack operation. PDCP reestablishment-like procedure is required. Seems a big impact. 
	No impact
	Same as Option 0 i.e. No impact
	No impact for DRB

	MAC Layer Impacts (Assumption is Dual MAC entities)

	BSR
	Upon PDCP data arrival, not clear in which MAC entity BSR shall be triggered
Some kind of rule need to be specified
	No impact
	Same as Option 0 i.e. No impact
	No impact

	DRX
	In the legacy, DRX operation in the source stops and DRX in the target starts upon MAC reset. It is not clear how to handle DRX operation?
Further we understand there are separate MAC entities for source stack and target stack. For DRX to continue in target without the MAC reset, UE is required to acquire SFN before RACH. Since the baseline is dual RX this is feasible. But to recollect in LTE SFN acquisition of target is after RACH.
	Similar to Dual stack

 
	Similar to Dual stack
	Similar to Dual stack

	Logical channel mapping
	All the logical channels are mapped with both source MAC and target MAC
	No impact
	SRB1 is mapped to target MAC, all other RBs mapped to source MAC during RACH
	SRB1 is mapped to target MAC, all other RBs mapped to source MAC during RACH


Based on the analysis in above table, we believe the user plane impacts (PDCP and MAC) for the Dual Stack solution far more outweighs the marginal performance benefit on interruption time at radio level, which anyway has negligible outcome at the application level. 
Observation 2: User plane impacts (PDCP and MAC) for the Single Stack  solution is negligible compared to Dual stack solution, but providing comparable interruption reductions at radio level and most probably similar user perceived quality at application level.
2.3 Capability Coordination
In email discussion [105#57][LTE/feMOB] this aspect is discussed at length. We think this aspect is one of the decision making aspect. Without repeating the analysis in the email discussion, majority of companies think no capability coordination is needed for Single Stack solution. However, almost all companies agree that for Dual stack solution UE capability need to be shared between source and target eNB (similar to LTE DC). One reason to reject the DC-based solution was the specification changes for capability coordination.
Observation 3: No capability coordination is needed for Single Stack solution, whereas for Dual stack solution UE capability needs to be shared between source and target eNB (similar to LTE DC).

Based on the above observations in section 2.1, 2.2 and 2.3, we propose the following: 

Proposal: RAN2 to adopt the Single Stack as the LTE feMOB solution in Rel-16. 

3 Conclusion

We conclude the paper with following observations and proposals:
Observation 1: The interruption timeof the LTE feMOB solutions  is comparable on radio level, which may result in negligible difference in user perceived quality at application level.
Observation 2: User plane impacts (PDCP and MAC) for the Single Stack solution is negligible compared to Dual stack solution, but providing comparable interruption reductions at radio level and most probably similar user perceived quality at application level.
Observation 3: No capability coordination is needed for Single Stack solution, whereas for Dual stack solution UE capability needs to be shared between source and target eNB (similar to LTE DC).

Proposal: RAN2 to adopt the Single Stack as the LTE feMOB solution in Rel-16. 
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