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1. Introduction
After last RAN4 meeting, RAN4 agreed an LS[1] sent to RAN2 on clarifying the handover with PSCell. In this document, we discussed the questions and provided our views. 
2. Discussion
The RAN4 LS includes two main questions, the first question is pasted below:
	· 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
	?


     


In this document, we discussed these scenarios one by one.
EN-DC to EN-DC:
In TS 36.331 section 11.2 “Processing delay requirements for RRC procedures”, below 2 cases are defined separately, but with the same delay requirement. 
	RRC connection reconfiguration (NR SCG establishment/ /modification/release)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	

	RRC connection re-configuration (intra-LTE mobility with NR SCG establishment/ /modification/release)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	


As we see, the first row refers to normal NR SN setup/modify/release, in which MN is kept unchanged. And the second row refers to PCell handover together with NR SN setup/modify/release. So “EN-DC to EN-DC” change is related to the second row, and the processing delay is 20ms.    
Observation 1:  According to TS 36.331, the RRC procedure delay for EN-DC to EN-DC is 20ms. 
NR SA to EN-DC:
This scenario has been supported since Rel-16. In general, the procedure includes two actions: 1) Inter-RAT handover; 2) NR SCG addition. The MobilityFromNRCommand message is sent by NR RAT, with embedded E-UTRAN RRCConnectionReconfiguration message, and the LTE RRCConnectionReconfigurtion message also includes NR RRCReconfiguration (for NR SCG). 
Regarding the RRC processing delay for inter-RAT handover from NR to LTE, the requirement is defined in TS 38.133:  
	[bookmark: _Toc5952573]TS 38.133
6.1.2.1.2	Handover delay
When the UE receives a RRC message implying handover to E-UTRAN the UE shall be ready to start the transmission of the uplink PRACH channel in E-UTRA within Dhandover ms from the end of the last TTI containing the RRC command. Dhandover is defined as
	Dhandover = TRRC_procedure_delay + Tinterrupt
Where:
TRRC_procedure_delay: it is the RRC procedure delay, which is 50ms
Tinterrupt: it is the time between end of the last TTI containing the RRC command on the NR PDSCH and the time the UE starts transmission of the PRACH in E-UTRAN, excluding TRRC_procedure_delay. Tinterrupt is defined in clause 6.1.2.1.3.



Observation 2:  According to TS 38.133, the RRC procedure delay of inter-RAT handover from NR to E-UTRAN is 50ms.
However, the processing delay of inter-RAT handover is not mentioned in TS 38.331 or TS 36.331, as well as “inter-RAT handover together with PSCell addition”.  
As cited above, RAN2 has defined the same RRC processing delay for “normal SN setup/modify/release” and “MN handover together with SN setup/modify/release”. We understand the similar requirement can be applied to inter-RAT mobility as well. So we suggest to inform RAN4 to apply the same RRC procedure delay (i.e. 50ms) for “NR to EN-DC”.   
Observation 3:  According to TS 36.331, the RRC processing delay for “NR SN establishment” is same as “Intra-LTE mobility with NR SN establishment”.
Proposal 1:  Inform RAN4 that RAN2 understand the RRC procedure delay (i.e. 50ms) of inter-RAT handover from NR to E-UTRAN can be applied to “NR to EN-DC”.
NE-DC to NE-DC & NR-DC to NR-DC:
These two scenarios both relate to MN (NR) handover together with SN change. In current TS 38.331, the RRC processing delay of following three cases are defined. However, differ from TS 36.331, NR spec does not differentiate NR SCG (i.e. NR-DC) and LTE SCG (i.e. NE-DC), and does not differentiate whether Intra-NR mobility is triggered at the same time.    
	RRC reconfiguration

	RRCReconfiguration
	RRCReconfigurationComplete
	10
	

	RRC reconfiguration (scell addition/release)
	RRCReconfiguration
	RRCReconfigurationComplete
	16
	

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


In our understanding, “NE-DC to NE-DC” and “NR-DC to NR-DC” have been supported since Rel-15, so UEs who support these features should also implement corresponding RRC processing delay. In addition, based on the observation 2, it seems reasonable to apply the same delay requirement (i.e. 16ms) for both “normal SN setup/modify/release” and “Intra-NR mobility with SCG setup/modify/release”. So we suggest:
Proposal 2:  To define RRC processing delay for “RRC reconfiguration (intra-NR mobility with LTE/NR SCG establishment/modification/release)” is 16ms.
Although the RAN4’s LS is a Rel-17 LS, to avoid misinterpretation, it is necessary to update TS 38.331 and TS 36.331 to capture the missing scenarios. Considering most scenarios are supported in Rel-15, thus spec change should be considered for both Rel-15 and Rel-16. The CRs are provided in [2][3]. 
Proposal 3:  Update TS 38.331 and TS 36. 331 to capture the RRC processing delay of missing scenarios, and the correction should be adopted since Rel-15. Agree CRs in [2][3]. 

In addition, RAN4’s LS also includes below question:
	· 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.


For question 2, it refers to “inter-MN handover with SN change” procedure defined in TS 37.340, take EN-DC as an example, the signalling flow is pasted below:


Figure 10.7.1-1: Inter-MN handover with/without MN initiated SN change
When UE receives the handover command message (step 6), the UE will first attempts RACH towards target PCell (step 7), after RACH success, the UE can generate MN RRCConnectionReconfigurationComplete message, and send it to target MN (step 8). This RRCConnectioNReconfigurationComplete message also includes nr-SCG-Response containing the RRCReconfigurationComplete message in response to target SCG configuration. At the same time, the UE performs RACH towards target PSCell (step 9).
Regarding the failure case mentioned by RAN4, according to TS 38.331 (see below). If UE fails to synchronize to target PSCell, then UE is supposed to initiate SCG failure information procedure, and sends SCGFailureInformation to target MN.  
	TS 38.331 section 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;



Observation 4:  According to RAN2 specs, in case of handover with PSCell change, when UE fails to synchronize the target PSCell, and UE succeeds in PCell handover, the UE will trigger SCG failure, and send SCG Failure Report to MN (similar to Option 1).
In addition, regarding the “another SCG” mentioned in option 2, so far, there is no conclusion to support to PSCell CHO upon inter-MN handover in Rel-17. So, the UE will be only be configured with one SCG upon PCell handover. 
The draft reply LS to RAN4 is provided in Annex.  
Proposal 4: 	Approve the reply LS in Annex.
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1:  According to TS 36.331, the RRC procedure delay for EN-DC to EN-DC is 20ms. 
Observation 2:  According to TS 38.133, the RRC procedure delay of inter-RAT handover from NR to E-UTRAN is 50ms.
Observation 3:  According to TS 36.331, the RRC processing delay for “NR SN establishment” is same as “Intra-LTE mobility with NR SN establishment”.
Observation 4:  According to RAN2 specs, in case of handover with PSCell change, when UE fails to synchronize the target PSCell, and UE succeeds in PCell handover, the UE will trigger SCG failure, and send SCG Failure Report to MN (similar to Option 1).
Proposal 1:  Inform RAN4 that RAN2 understand the RRC procedure delay (i.e. 50ms) of inter-RAT handover from NR to E-UTRAN can be applied to “NR to EN-DC”.
Proposal 2:  To define RRC processing delay for “RRC reconfiguration (intra-NR mobility with LTE/NR SCG establishment/modification/release)” is 16ms.
[bookmark: _GoBack]Proposal 3:  Update TS 38.331 and TS 36. 331 to capture the RRC processing delay of missing scenarios, and the correction should be adopted since Rel-15. Agree CRs in [2][3]. 
Proposal 4: 	Approve the reply LS in Annex.
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1. Overall Description:

RAN2 thanks RAN4 for the LS on handover with PSCell.
Regarding Question 1: 
· Question 1: what is the RRC processing delay for following cases of handover with PSCell?
RAN2’s answer is given in below table: 
	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)
	50ms

	EN-DC to EN-DC
	LTE
	LTE
	NR (incl. FR1 and FR2)
	20ms

	NE-DC to NE-DC
	NR FR1
	NR FR1
	LTE
	16ms

	NR-DC to NR-DC
	NR FR1
	NR FR1
	NR FR2
	16ms


For NR SA to EN-DC, considering the RRC procedure delay of inter-RAT handover from NR to E-UTRAN is defined in TS 36.133, RAN2 suggest RAN4 to also capture the RRC procedure delay of “NR SA to EN-DC” in TS 36.133. In addition, RAN2 will update TS 38.331 and TS 36.331 to clearly capture the RRC processing delay of those scenario. 
Regarding Question 2: 
· 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?
RAN2’s answer is Option 1. In case of MN handover with PSCell change, and UE fails to synchronize to the target PSCell, the UE triggers SCG failure, and sends SCGFailureInformation to target PCell. In this case, the UE can still access to target PCell but with SCG suspended, it is up to target MN to decide whether to reconfigure/release SCG after receiving SCGFailureInformation message from the UE. 

2. Actions:
To RAN3
ACTION: 	RAN2 respectfully asks RAN4 to take above response into .

3. Date of Next TSG-RAN2 Meetings:
3GPP  RAN2#114-e 	       12 April – 20 April 2021			Electronic Meeting
3GPP  RAN2#114-e 		19 May – 27 May 2021			Electronic Meeting
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