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1 Introduction

The purpose of this document is to clarify the definition of interruption time defined in section 5.1.2.1.2 of TS36.133 [1].
2 Discussion
TS36.133 defines Handover delay as Dhandover seconds, which is the time until UE is ready to start the transmission of the new uplink channel from the reception of the last TTI containing the RRC command. Dhandover is defined as the sum between the RRC procedure delay to be defined in TS36.331 and the interruption time. So the interruption time does not contain RRC procedure delay.
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On the other hand, in section 5.1.2.1.2 the interruption time for hand over delay is defined as the time between end of the last TTI in which the UE has received the handover command within DL PDCCH and the time the UE shall be ready to start a PRACH transmission of the new uplink. The handover command is RRC command. We are not so sure the meaning of "the handover command within DL PDCCH" but it would be probably the typo of PDSCH. From the first paragraph, it seems the interruption time includes RRC procedure delay. On the other hand, in the equation 20ms, it was proposed to cover a) HARQ operation of Hand over command reception, b) Passing the message from L1 to RRC and c) configure MAC and L1 [2]. 
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From the above two sections, we are not so clear whether RRC procedure delay is included or not in the interruption time.
Since RAN2 starts the discussion about RRC procedure delay and agreed to have RRC procedure delay requirement per RRC message [3], we propose to modify the definition of the interruption time as the time between end of the last TTI in which the UE has received the handover command within DL PDSCH and the time the UE shall be ready to start a PRACH transmission of the new uplink without the RRC Procedure delay. By this modification, the interruption time definition becomes the same definition as in TS25.133. It should be discussed which part of the current equation of interruption time should be kept as the part that doesn't correspond to RRC procedure delay. 
From user perspective, the interruption time is the period where user plane is lacking. If such definition is used, the period is necessary to be defined some procedure after PRACH transmission. In such case, the measurement is more complicated. Therefore, we are fine to define until the time to start PRACH transmission.
The time to ready to start a PRACH transmission is difficult to measure. The PRACH transmission occasion is not already available in every subframe. Therefore, this timing uncertainty should be taken into account for the test specification similar to WCDMA.
3 Conclusion
In this document, we pointed out the current unclear definition about interruption time. We propose to change definition of the interruption time that does not contain RRC procedure delay.
4 References
[1] TS36.133 v8.2.0
[2] R4-080729 UE processing time proposal for E-UTRAN handover execution, Nokia
[3] R2-082934 Text proposal for inclusion of “RRC procedures performance requirements” for LTE, T-Mobile, NTT DoCoMo
_1274681392.doc
5.1.2.1.1
Handover delay

Procedure delays for all procedures that can command a handover are specified in TS36.331.


When the UE receives a RRC message implying handover with the activation time "now" or earlier than RRC procedure delay seconds from the end of the last TTI containing the RRC command, the UE shall be ready to start the transmission of the new uplink TBD channel within Dhandover seconds from the end of the last TTI containing the RRC command.


If the access is delayed to an indicated activation time later than RRC procedure delay seconds from the end of the last TTI containing the RRC command, the UE shall be ready to start the transmission of the new uplink TBD channel at the designated activation time + interruption time.


where:


Dhandover equals the RRC procedure delay to be defined in [TS36.331] plus the interruption time stated in section 5.1.2.1.2.
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5.1.2.1.2
Interruption time

The interruption time is the time between end of the last TTI in which the UE has received the handover command within DL PDCCH and the time the UE shall be ready to start a PRACH transmission of the new uplink. T

When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt1



Tinterrupt = Tsearch + TIU + TSI + Tsync+ 20 ms



