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1. DAPS
[bookmark: _Toc24204588]1.1 interruption during delay (1)
Issue #1: Delay (1) and corresponding interruption 
· 2-1: Interruption for intra-frequency HO with BWsource < BWtarget: 
· Option 1: TBWPswitchDelayRRC in clause 8.6.3. (Intel, Apple (6ms))
· Option 2: Reuse DCI-based BWP switching delay and the existing (R15) type1/2 capability. (Ericsson)
· Option 3: (Huawei)
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	Note 1:	The same SCS of source cell and target cell is assumed.
Note 2:	Both source cell and target cell is on FR1.


· Possible agreement: need discussion

· 2-2: Interruption for intra-frequency HO with BWsource > BWtarget: 
· Option 1: (Intel)
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	NR Slot length (ms) of victim cell
	Interruption time on source cell after receiving HO command (number of slot)
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· Option 2: (Huawei)
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	Note 1:	The same SCS of source cell and target cell is assumed.
Note 2:	Both source cell and target cell is on FR1.


· Option 3: Reuse DCI-based BWP switching delay and The existing (R15) type1/2 capability. (Ericsson)
· Option 4: 6ms (Apple)
· Possible agreement: need discussion

· 2-3: Interruption for intra-frequency HO with BWsource = BWtarget: 
· Option 1: Same as BWsource > BWtarget (Intel)
· Option 2: No interruption is allowed (Ericsson, Huawei)
· Option 3: 3ms (Apple)
· Possible agreement: need discussion

· 2-4: Interruption for inter-frequency HO:
· Option 1: 6ms (Apple)
· Option 2: (Huawei)
Tinterrupt1 for inter-band inter-frequency DAPS HO
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	Tinterrupt1 (slots)

	
	
	Sync
	Async

	0
	1
	1
	2

	1
	0.5
	2
	3

	2 
	0.25Note 1
	5
	5

	3
	0.125 Note 2
	9
	9

	Note 1:	Either source cell or target cell is on FR1.
Note 2:	Target cell is on FR1



Tinterrupt1 for intra-band inter-frequency sync DAPS HO
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	NR Slot length (ms)
	Interruption length (slot)
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	Note 1:	Either source cell or target cell is on FR1.
Note 2:	TSMTC_duration is the longest SMTC duration between source cell and target cell.



· Possible agreement: need discussion

· 2-5: Additional interruptions
· Option 1: UE cannot support simultaneous transmission is allowed to cause more interruption (Intel)


Online Agreement
· 2-3: Interruption for intra-frequency HO with BWsource = BWtarget: 
· Option 1: No interruption is allowed
· Option 2: Define interruption as below
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	Note 1:	The same SCS of source cell and target cell is assumed.
Note 2:	Both source cell and target cell is on FR1.


· Option 3: Define [3] ms interruption
· Further study AGC and BB reconfiguration impact on interruption
· 2-1: Interruption for intra-frequency HO with BWsource < BWtarget: 
· Option 1: TBWPswitchDelayRRC in clause 8.6.3 (6ms). (Intel, Apple)
· Option 2: Reuse DCI-based BWP switching delay and the existing (R15) type1 / 2 capability. (Ericsson, QC, MTK, Nokia)
· Option 3: (Huawei)
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	NR Slot length (ms)
	Interruption length X (slotsnote 1)
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	Note 1:	The same SCS of source cell and target cell is assumed.
Note 2:	Both source cell and target cell is on FR1.


· 2-2: Interruption for intra-frequency HO with BWsource > BWtarget: 
· Option 1: (Huawei, Intel)
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	Note 1:	The same SCS of source cell and target cell is assumed.
Note 2:	Both source cell and target cell is on FR1.


· Option 2: Reuse DCI-based BWP switching delay and The existing (R15) type1/2 capability. (Ericsson, QC, Nokia, MTK)
· Option 3: 3ms (Apple)
· 2-4: Interruption for inter-frequency HO:
Tinterrupt1 for inter-band inter-frequency DAPS HO
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	Note 1:	Either source cell or target cell is on FR1.
Note 2:	Target cell is on FR1



Tinterrupt1 for intra-band inter-frequency sync DAPS HO
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	NR Slot length (ms)
	Interruption length (slot)

	0
	1
	1 + TSMTC_duration 
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	2
	0.25 Note 1
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	Note 1:	Either source cell or target cell is on FR1.
Note 2:	TSMTC_duration is the longest SMTC duration between source cell and target cell.



Discussion:


Ad-hoc Agreement:

· Interruption for intra-frequency HO with BWsource ≥ BWtarget: 
· Option 1:
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	NR Slot length (ms)
	Interruption length X (slotsnote 1)
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	Note 1:	The same SCS of source cell and target cell is assumed.
Note 2:	Both source cell and target cell is on FR1.


Side condition: power imbalance between the two cells should be within X dB. X is FFS

· Option 2:
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	Interruption length X (slotsnote 1)
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	Note 1:	The same SCS of source cell and target cell is assumed.
Note 2:	Both source cell and target cell is on FR1.


Side condition: power imbalance between the two cells should be within X dB. X is FFS

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]RAN4 assumes PRACH resource is contained in the configured BWP in target cell.
FFS on the interruption requirement when the relationship between CBW of target and source cell is different the relationship between BWP of target and source cell.


· Interruption for intra-frequency HO with BWsource < BWtarget: 
RAN4 will not define requirement since it has been precluded in RAN1.

LTE mobility enhancement can follow the agreement of NR mobility enhancement.
---------------------------------------------------------------------------------------------------------------------

1.2 Delay (2) and corresponding interruption
Issue #2: Delay (2) and corresponding interruption
· 3-1: Starting point of Delay(2):
· Option 1: Starts from the end of delay(1) i.e. the time that UE sends PRACH preamble to the target cell. (Ericsson)
· Option 2: The starting point of DAPS HO delay (2) can be defined as the time UE receives the indication of source cell release after successful RACH procedure of target cell (Huawei)
· Possible agreement: need discussion
· 3-2: Interruption time
· Option 1: The requirement during delay(2) is that the UE may still be scheduled on the source cell. (Ericsson)
· Option 2: the requirements on interruption time Tinterrupt1 for DAPS HO delay (1) can be reused for Tinterrupt2 (Huawei)
· Possible agreement: need discussion



Discussion:


Ad-hoc Agreement:

[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Definition of delay (2):
· Starting point: D2 starts at the time UE receives the indication of source cell release. D2 is the same as NR PSCell release delay.
· Ending point: when the UE accomplish the release actions specified in TS 38.331

Interruption on the target cell during delay (2):
· For BWsource = BWtarget 
· Interruption length is same as that in delay (1).
· Side condition: power imbalance between the two cells should be within X dB. X is FFS
· For BWsource > BWtarget 
· 2ms
[bookmark: _GoBack]

From handover command until the source cell is successfully released (during the whole handover procedure), UE is not allowed to cause any other interruption except for the ones defined in delay (1) and (2).
· Note: in case simultaneous UL Tx is not supported, UE is allowed to cause more interruption to the source cell if UL transmissions of source and target cell overlap in time.

LTE mobility enhancement can follow the agreement of NR mobility enhancement.

--------------------------------------------------------------------------------------------------------------------
1.3 LS to RAN2 on UE capabilities
Possible agreements:
	[bookmark: _Hlk22834419]Q1: Are the DAPS capabilities described in R2-1913999 sufficient from RAN1, and RAN4 perspective? If not, which other capabilities would be needed in addition, e.g. any baseband/RF restriction for intra-freq case? 

RAN4 has only considered DAPS HO with PCell in source cell and PCell in target cell and has concluded that UE needs to indicate the following:
For both LTE and NR capabilities:
· Capability for DAPS HO per band combination of bands where simultaneous downlink connectivity with source and target cells are supported
· Synchronous vs. asynchronous support for DAPS HO
· Support of simultaneous UL transmission to source and target cell per band combination 
· Support of indication of intra-band (separate signalling for intra-frequency and inter-frequency) HO 
· Support of multi TAG (i.e., different TAG in source and target cells)
· Any baseband and RF capability that is per CC, per band, per band combination, or per band of band combination which is currently used for the purpose of dual connectivity capabilities.
For NR only capabilities:
· Support of different SCS in source and target cells in intra-band (separate signalling for intra-frequency and inter-frequency) HO

Q2: What are the physical layer capabilities and RF capabilities relevant to DAPS HO that need to be shared between source gNB/eNB part and target gNB/eNB part of the UE?

From RAN4’s view, any UE baseband and RF capability that is per CC, per band, per band combination, or per band of band combination need to be shared between source gNB/eNB part and target gNB/eNB part of the UE.




2. [bookmark: _Toc24204463]Conditional handover
Issue 1: TRRC, 1
· Option 1: 2ms (NEC)
· Option 2: shorter than maximum RRC procedure delay defined in clause12 in TS 38.331. TRRC_1 + TRRC_2 = TRRC_processing_delay (equals the maximum RRC procedure delay defined in clause12 in TS 38.331) (Nokia)
· Option 3: The values of TRRC_1 and TRRC_1 used in conditional HO delay requirements depend on RAN2’s conclusions on RRC processing delays for Step 1 and 2 (Huawei)
· Option 4: 10ms (MTK)
· Possible agreement: need discussion

Issue 2: Tmeasure
·  (Intel)
	Tmeasure is the time for UE to evaluate the handover trigger criteria. Tmeasure is defined from the time when RRC command for conditional handover is successfully decoded until handover is executed. The end of Tmeasure is no later the time when condition which will trigger a conditional handover exists plus Ttrigger, where Ttrigger is defined as:
· Tidentify_intra_without_index defined in clause 9.2.5 or clause 9.2.6 if the target cell is an unknown intra-frequency cell.
· T SSB_measurement_period_intra defined in clause 9.2.5 or clause 9.2.6 if the target cell is a known intra-frequency cell.
· Tidentify_inter_without_index defined in clause 9.3.4 if the target cell is an unknown inter-frequency cell.
· T SSB_measurement_period_inter defined in clause 9.3.5 if the target cell is a known inter-frequency cell.
Note: Tmeasure ≥ Ttrigger.
· 


· (NEC)
· For unknown cell as TPSS/SSS_sync_X + Nuncertainity × (TSSB_measurement_period_X + Thigher_layer_processing) + TTTT. With Thigher_layer_processing close to zero. Where, TPSS/SSS_sync_X and TSSB_measurement_period_X are TPSS/SSS_sync_intra and TSSB_measurement_period_intra for intrafrequency and TPSS/SSS_sync_X and TSSB_measurement_period_X are TPSS/SSS_sync_inter and TSSB_measurement_period_inter for inter-frequency respectively
· RAN4 to re-use the existing L3 measurement delay requirement to specify the measurement period of conditional handover delay in measurement phase (MTK)
· [bookmark: _Hlk23960117]After actual channel condition is changed, SSB-based L3 measurement period could be referred as a baseline. (DCM)
· Tmeasure = Tidentify + Tuncertainty + TTTT + TL3-filter (Nokia)
· Phase 1 of the conditional handover is specified by reusing event triggered reporting requirements (Ericsson)
· Possible agreement: need discussion

Issue 3: Tinterrupt
· Option 1: Tinterrupt = TRRC_2 + TIU + Tprocessing+ T∆ ms (Intel, NEC, Huawei, QC)
· TRRC, 2 
· 8ms (NEC)
· The length of TRRC_2 except for time to trigger should be shorter than TRRC_1. TRRC_2 shall include time to trigger (DCM)
· Shorter than maximum RRC procedure delay defined in clause12 in TS 38.331. TRRC_1 + TRRC_2 = TRRC_processing_delay (equals the maximum RRC procedure delay defined in clause12 in TS 38.331) (Nokia)
· The values of TRRC_1 and TRRC_1 used in conditional HO delay requirements depend on RAN2’s conclusions on RRC processing delays for Step 1 and 2 (Huawei)
· TIU is summation of SSB to PRACH occasion period and 10ms (Intel, NEC, Nokia, Huawei)
· Tprocessing  is 20 ms for intra FR and 40 ms for inter FR HO (Intel, NEC, Huawei)
· T∆  is 2ms + Tfirst_SSB (Intel, NEC)
· Possible agreement: need discussion

Agreements
Tinterrupt 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Option 1: Tinterrupt = TRRC_2 + TIU + Tprocessing+ T∆ ms
Option 2: Tinterrupt = TIU + Tprocessing+ T∆ ms
Reuse legacy NR Rel-15 values for TIU, Tprocessing and T∆

Issue 4: Inter-RAT:
· RAN4 requirements support that interRAT addition of PSCell for EN-DC or NE-DC is supported, in addition to intraRAT PSCell addition and change and intraRAT handover (Ericsson)



Discussion:


Ad-hoc Agreement:

Handover delay is no more than:
DCHO = TRRC_1 + Tmeasure + TRRC_2 + Tinterrupt
Where:
· TRRC_1 is defined the same as existing processing time for RRC reconfiguration message containing CHO configuration 
· Interruption during CHO:
Tinterrupt = TIU + Tprocessing+ T∆ ms

Where TIU , Tprocessing and T∆ are defined same as legacy handover. 
· TRRC_2: Second segment of RRC processing time, starts after UE realizes the condition is met and identity of target cell is determined. During TRRC_2 UE is allowed to finish associated operations earlier and leave the source cell.
· Tmeasure is specified by:
· reusing event triggered reporting requirements. (i.e. referring to corresponding requirement in TS38.133 clause 9)

LTE mobility enhancement can follow the agreement of NR mobility enhancement.
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