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1 	Introduction
In the latest RAN4 meeting a CR for NR HO has been endorsed [1]. But some of requirements/side conditions were still opened as TBD. Therefore in this contribution we provided more considerations on these remaining issues (e.g. the inter-FR HO and inter-RAT HO requirements). 
2 Discussion 
2.1. Tprocessing
In [1] NR FR1-FR2 HO requirements are specified as: 
	the interruption time can be defined by: 
Tinterrupt = Tsearch + TIU + Tprocessing+ T∆ ms
where
Tprocessing is time for UE processing. Tprocessing can be up 20ms if UE provides the measurement report within the last [TBD] ms for the target cell before the handover command is received. Otherwise Tprocessing can be up 40ms. 




Thus one of open issue is to define the condition to justify which Tprocessing requirements (20ms or 40ms) shall be applicable. 


Figure 1 Inter-FR handover procedures: Opt 1
As shown in Figure 1 in NR the handover mechanism triggered by RRC requires the UE at least to reset the MAC entity and re-establish RLC. That is Tprocessing can include the time for UE L2 and L3 operations also. Meanwhile in comparison with that of FR1-FR1 HO, Tprocessing in for inter-FR HO (e.g. FR1-FR2 HO) the additional time is needed because the separated RF chain/chips for FR1 and FR2 are possible [2]. Thus, when the UE receives RRCConnectionReconfiguration message which is commanded by the source eNB to perform the HO, UE processing time can includes:
a) HARQ operation: Upon detection of PDSCH transmission in subframe n intended for the UE and for which ACK and NACK shall be provided, UE shall transmit ACK/NACK response in subframe n+4. Accounting the HARQ processing and UL response this will correspond time of 4ms.
b) Passing the message from L1 to higher layers and processing
c) Configuration of MAC and L1 and time required for processing/start-up
d) Layer 3 reconfiguration (e.g. measurement configuration)
e) FR2 RF chain power up
Particularly, as discussed in the last meeting, if there is a measurement of FR2 within a timer, the RF chain for FR2 can be kept as warm-up. Then the additional UE processing time can be saved. The total Tprocessing in [1] can be required as 20ms. But since there are possibly inter-frequency measurements on the other frequency carriers with the measurement gap in the same FR2 range, the RF chain for FR2 still need retuning to other frequency carrier. It seems difficult to enable a RF chain for a specific carrier in power-on stage persistently.     
Observation 1: As there are other inter-frequency measurements on multiple frequency carriers in FR2, it is impossible to keep a RF chain for FR2 activated in a specific frequency carrier. 


Figure 2 Inter-FR handover procedures: Opt 2
More importantly, it shall be noted that before the HO from FR1-FR2 UE needs to power up RF2 chain during this timer. This may increase UE power consumption significantly. Accordingly as an example we generally evaluated the power consumption gain for these two alternatives above with these assumptions below. 
· The last UE measurement period on FR2 is about one SMTC(5ms) 
· the duration in which RF chain for FR2 shall be kept active between the last measurement and UE HO command receiving is 80ms (t1 to t2) 
	
	Tmeas_FR2
	Tprocessing 
	Tsearch 
	FR2 chain active timer
	UE power consumption in RF chain in FR2

	Opt 1
	5ms
	40ms
	80ms
	N.A.
	(5+40+80) * P=125P

	Opt 2
	5ms
	20ms
	80ms
	80ms
	(5+20+80+ 80) * P =185 P


Observation 2: When keeping RF chain of FR2 waked up during the timer (e.g. 80ms) from the last FR2 measurements to UE receiving HO command, the total UE power consumption will be increased significantly.
Based on these observations, we can propose that 
Proposal 1: It is unnecessary to differentiate Tprocessing with the condition [1] below.
“if UE provides the measurement report within the last [TBD] ms for the target cell before the handover command is received” 

2.2. T∆ with RX beam 
T∆ is time for fine time tracking and acquiring full timing information of the target cell. And it was agreed that T∆ = [TBD]* SMTC periodicity in [1]. 
Consistently it is better that align the number of RX beams for NR FR2 HO requirements with other similar requirements for NR FR2(e.g. beam failure detection for FR2[4]).
Thus we can propose that:
Proposal 2: The time for fine time tracking and acquiring full timing information of the target cell in FR2 HO, can be defined as:
T∆ = [8]* SMTC periodicity
2.3. TRRC_procedure_delay
TRRC_procedure_delay is the RRC procedure delay which is included in the total inter-RAN HO delay, which is TBD ms [1]. In our view, the similar value in inter LTE and UMTC HO can be applied for the inter-RAT HO in NR. And it shall be noted that in NR inter-RAT HO this time shall at least consider 10ms required for potential abort or previously scheduled LTE inter-RAT measurements.
Proposal 3: TRRC_procedure_delay can be 50ms for NR inter-RAT HO.
3 Conclusion
In this contribution, further considerations on the remaining issues of NR HO requirements. In conclusion, the following observations and proposals can be drawn: 
Observation 1: As there are other inter-frequency measurements on multiple frequency carriers in FR2, it is impossible to keep a RF chain for FR2 activated in a specific frequency carrier. 
Observation 2: When keeping RF chain of FR2 waked up during the timer (e.g. 80ms) from the last FR2 measurements to UE receiving HO command, the total UE power consumption will be increased significantly.
Proposal 1: It is unnecessary to differentiate Tprocessing with the condition [1] below.
“if UE provides the measurement report within the last [TBD] ms for the target cell before the handover command is received” 
Proposal 2: The time for fine time tracking and acquiring full timing information of the target cell in FR2 HO, can be defined as:
T∆ = [8]* SMTC periodicity
Proposal 3: TRRC_procedure_delay can be 50ms for NR inter-RAT HO.
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