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1 Introduction

An LS [1] from RAN4 is received, which is on the handover with PSCell change. In this contribution, we discuss the questions in the incoming LS and suggest answers to them. 
2 Discussion
There are two questions from the LS [1], and in the following we discuss on these questions. 

Question 1: what is the RRC processing delay for following cases of handover with PSCell
	Scenario
	Source PCell
	Target PCell
	Target PSCell
	RRC procedure delay for HO with PSCell

	NR SA to EN-DC
	NR (incl. FR1 and FR2)
	LTE
	NR (incl. FR1 and FR2)
	? 

	EN-DC to EN-DC
	LTE
	LTE
	NR (incl. FR1 and FR2)
	?

	NE-DC to NE-DC
	NR FR1
	NR FR1
	LTE
	?

	NR-DC to NR-DC
	NR FR1
	NR FR1
	NR FR2
	?


The RRC processing delay is defined in RRC specification 38.331/36.331 as following:
“The performance requirement is expressed as the time in [ms] from the end of reception of the network -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> network response message with no access delay other than the TTI-alignment (e.g. excluding delays caused by scheduling, the random access procedure or physical layer synchronisation).”
Based on the definition, we discuss the processing delay requirement case by case.

1) Scenario: NR SA to EN-DC
If the NW commands the UE to handover from NR SA to EN-DC, a message of MobilityFromNRCommand containing one E-UTRAN RRCConnectionReconfiguration message should be sent to the UE. The E-UTRAN RRCConnectionReconfiguration message includes field informing the UE to perform PCell handover and NR SCG establishment. In current TS 38.331, the processing delay requirement for the handling of MobilityFromNRCommand is missing. However considering only the E-UTRAN RRCConnectionReconfiguration message is contained in the MobilityFromNRCommand message, so we can assume the RRC processing delay requirement for MobilityFromNRCommand message should refer to the RRC processing delay requirement for the procedure of E-UTRAN RRCConnectionReconfiguratio specified in 36.331. And the RRC processing delay requirement for MobilityFromNRCommand should be added in the specification, CR [4] is provided. 
Proposal 1
The RRC processing delay requirement for the procedure of  MobilityFromNRCommand should refer to RRC processing delay requirement specified in 36.331 if the targetRAT-Type is set to eutra.
As discussed above, the RRC processing delay for the case of NR SA to EN-DC should refer to the RRC processing delay requirement for the procedure of E-UTRAN RRCConnectionReconfiguratio including the SCG establishment specified in 36.331.i.e.  the following bullet can be referred to for the case of handover from NR SA to EN-DC.
	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N(ms)
	Notes

	RRC connection reconfiguration (NR SCG establishment/ /modification/release)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	


Observation 1
The RRC processing delay requirement for handover from NR SA to EN-DC should refer to the procedure of RRC connection reconfiguration (NR SCG establishment/modification/release) specified in 36.331.
From RRC perspective, the FR band is not taken into account for the RRC processing delay. i.e. the RRC processing delay requirement  for the handover from NR SA to EN-DC is same regardless it is from FR1 or FR2.
Proposal 2
The reply to RAN4 of the RRC processing delay requirement for handover from NR SA (including FR1 and FR2) to EN-DC is 20ms.
2)  Scenario: EN-DC to EN-DC
If the NW commands the UE to handover from EN-DC to EN-DC, a message of RRCConnectionReconfiguration including NR SCG reconfiguration message should be sent to UE. In current 36.331 the following bullet is corresponding to the scenario handover from EN-DC to EN-DC.
	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N(ms)
	Notes

	RRC connection re-configuration (intra-LTE mobility with NR SCG establishment/ /modification/release)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	


As mentioned above the FR band is not taken into account for the RRC processing delay. So the RRC processing delay requirement for the handover from EN-DC to EN-DC is same regardless the frequency of NR is FR1 or FR2.
Observation 2
The RRC processing delay requirement for handover from EN-DC to EN-DC should refer to the procedure of RRC connection reconfiguration (intra-LTE mobility with NR SCG establishment/modification/release) specified in 36.331.

Proposal 3
The reply to RAN4 of the RRC processing delay requirement for handover from EN-DC to EN-DC (including target PSCell is on FR1 and FR2) is 20ms.
3) Scenario: NE-DC to NE-DC & NR-DC to NR-DC
If the NW commands the UE to handover from NE-DC to NE-DC, or handover from NR-DC to NR-DC, a message of RRCReconfiguration including mrdc-SecondaryCellGroup should be sent to UE. In current 38.331 the following bullet is corresponding to the above scenarios.
	Procedure title:
	Network -> UE
	UE -> Network
	Value [ms]
	Notes

	RRC Connection Control Procedures

	RRC reconfiguration (SCG establishment/ modification/ release)
	RRCReconfiguration
	RRCReconfigurationComplete
	16
	


Observation 3
The RRC processing delay requirement for handover from NE-DC to NE-DC or handover from NR-DC to NR-DC should refer to the procedure of RRC reconfiguration (SCG establishment/ modification/ release) specified in 38.331.
As FR band is not taken into account for the RRC processing delay. So the RRC processing delay requirement for the handover from NE-DC to NE-DC is same regardless the PCell is on FR1 or FR2. The RRC processing delay requirement for the handover from NR-DC to NR-DC is same regardless the PCell is on FR1 or FR2 and PSCell is on FR1 ot FR2.

Proposal 4
The reply to RAN4 of the RRC processing delay requirement is 16ms for handover from NE-DC to NE-DC, and for handover from NR-DC to NR-DC. 

Question 2: Regarding HO with PSCell triggered by single RRC HO command, which of following options is in line with RAN2 definition when UE fails to synchronize to the expected PSCell
· Option 1: UE performs conventional Rel-15 HO procedure and PSCell addition separately, i.e., UE can handover to the new PCell without PSCell addition

· Option 2: UE tries to synchronize another SCG which is the most likely to connect successfully (assumes that the target PCell configures multiple SCGs), i.e., UE can handover to the new PCell with a different PSCell addition

· Option 3: UE won’t handover to new PCell upon PSCell addition failure, i.e., UE will treat it as conventional Rel-15 HO failure

· Option 4: RAN2 is welcomed to share additional failure cases if any.

In current 37.340 specification, UE should perform the conventional HO procedure and PSCell addition separately when the handover with PSCell change is triggered by single RRC HO command, and if the UE failures to synchronize to the expected PSCell e.g.,  upon the expiry of the T304, UE can continue to complete the handover to the PCell. And the UE will report the SCG failure information to the MN upon the complete of the handover according to the current 38.331. This is shown as below. 
	5.3.5.8.3
T304 expiry (Reconfiguration with sync Failure)
1>
else if T304 of a secondary cell group expires:

2>
if MCG transmission is not suspended:

3>
release dedicated preambles provided in rach-ConfigDedicated, if configured;

3>
initiate the SCG failure information procedure as specified in subclause 5.7.3 to report SCG reconfiguration with sync failure, upon which the RRC reconfiguration procedure ends;
2>
else:

3>
if the UE is in NR-DC:

4>
initiate the connection re-establishment procedure as specified in subclause 5.3.7;

3>
else (the UE is in (NG) EN-DC):

4>
initiate the connection re-establishment procedure as specified in TS 36.331 [10], subclause 5.3.7;


Therefore we make the following suggestions. 
Observation 4
According to TS 38.331, for HO with PSCell triggered by single RRC HO command, when UE fails to synchronize to the expected PSCell, the UE will trigger the SCG failure information procedure upon the complete of the handover to the PCell. 
Proposal 5
The reply to question 2 is, for HO with PSCell triggered by single RRC HO command, when UE fails to synchronize to the expected PSCell, the UE will trigger the SCG failure information procedure upon the complete of the handover to the PCell.
3 Conclusion
This contribution discusses the incoming LS from RAN4, and provides the following suggested answers. 
Proposal 1
The RRC processing delay requirement for the procedure of  MobilityFromNRCommand should refer to RRC processing delay requirement specified in 36.331 if the targetRAT-Type is set to eutra.
Observation 1
The RRC processing delay requirement for handover from NR SA to EN-DC should refer to the procedure of RRC connection reconfiguration (NR SCG establishment/modification/release) specified in 36.331.
Observation 2
The RRC processing delay requirement for handover from EN-DC to EN-DC should refer to the procedure of RRC connection reconfiguration (intra-LTE mobility with NR SCG establishment/modification/release) specified in 36.331.

Proposal 3
The reply to RAN4 of the RRC processing delay requirement for handover from EN-DC to EN-DC (including target PSCell is on FR1 and FR2) is 20ms.
Observation 3
The RRC processing delay requirement for handover from NE-DC to NE-DC or handover from NR-DC to NR-DC should refer to the procedure of RRC reconfiguration (SCG establishment/ modification/ release) specified in 38.331.
Proposal 4
The reply to RAN4 of the RRC processing delay requirement is 16ms for handover from NE-DC to NE-DC, and for handover from NR-DC to NR-DC. 

Observation 4
According to TS 38.331, for HO with PSCell triggered by single RRC HO command, when UE fails to synchronize to the expected PSCell, the UE will trigger the SCG failure information procedure upon the complete of the handover to the PCell. 
Proposal 5
The reply to question 2 is, for HO with PSCell triggered by single RRC HO command, when UE fails to synchronize to the expected PSCell, the UE will trigger the SCG failure information procedure upon the complete of the handover to the PCell.

And, in order to make the RRC Processing Delay for Handover from NR to E-UTRA clear we also prepared a draft CR which could be found in [4].
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