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1 Introduction

During RAN2#95bis, several solutions were discussed for handling LWA transmissions during LTE handover. Inband solutions are generally understood to result in the minimum UL/DL interruption. Two variants of inband user plane signalling are being discussed:

1) key or context indicator  (e.g. see [1]; see Annex B for signalling sequence)
2) end-marker (e.g. see [2]; see Annex C for signalling sequence)
In this contribution we compare these two solutions on a number of key aspects. 
Note:
We do not consider parallel key operation in UE nor eNB. This because we do not consider this a preferable solution direction, but also because we assume both solutions would equally benefit from this type of enhancements.
2 Comparison
Table 1 compares the two alternatives on a number of key aspects:
	
	Key indicator
	End-marker indicator
	Additional considerations

	1. Overhead
	(
No additional overhead. Uses bits that are currently already transmitted as padding
	(
Inserts additional PDCP PDU’s with new PDU type to indicate end-marker
	Note that end-marker PDU’s might not be transmitted back to back in order to increase reliability.

	2. Robustness
	(
Since each PDCP PDU is marked individually, no issues with packet loss  
	(
Mechanism breaks down if end marker PDU’s are lost
	

	3. No longer be able to use existing bits/ values  for other purposes
	(
Uses 1 or 2 bits out of 3 spare bits currently in LWAAP PDU header.
	(
Uses 1 out of  5 remaining PDU types
	

	4. DL data interruption
	(
Duration of tx 
Pending DL data PDU’s in WLAN AP 
	(
Duration of tx 
Pending DL data PDU’s in WLAN AP 

+ 

Duraction of tx

End Marker PDU’s
	Note that end-marker PDU’s might not be transmitted back to back in order to increase reliability.

	5. UL data interruption
	(
UE RRC processing time  
	(
UE RRC processing time  + 

Duration of tx 

End Marker PDU’s
	Note that end-marker PDU’s might not be transmitted back to back in order to increase reliability.

	6. eNB DL scheduling flexibility
	(
eNB can continue sending DL packets to WT as long as marked correctly with old key  
	(
eNB has to estimate UE point in time to change to new key and send the end-marker PDU’s at the concerning time

	

	7. WT actions for correct UL routing
	(
WT has to look in LWAAP header  
	(
WT has to look into PDCP header


	


Table 1: Comparison of solutions based on in-band (UP) signaling/marking

Based on the comparison, it is proposed that RAN2 takes the key indicator solution as baseline for further work.
Proposal 1:
RAN2 will use the key indicator solution (i.e. 1 or 2 bits in the LWAAP header indicating the security key currently in use in the transmitter context) as baseline for the Rel-14 enhanced mobility solution for eLWA. 

3 Conclusion

RAN2 is requested to discuss and if possible agree on the following proposal:
Proposal 1:
RAN2 will use the key indicator solution (i.e. 1 or 2 bits in the LWAAP header indicating the security key currently in use in the transmitter context) as baseline for the Rel-14 enhanced mobility solution for eLWA. 
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5 Appendix B: MSC for key indicator approach

From [1]:
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6 Appendix C: MSC for end marker approach

From [2]:
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