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1 Introduction
This is the report for the following offline discussion.

RRC processing delay
R2-1817633	Discussion on processing Delay Requirements for RRC Procedures in NR	Huawei, Hisilicon	discussion	Rel-15	NR_newRAT-Core	R2-1815829
-	MediaTek think we need to discuss whether we want to include the BWP swicth time in RAN2 RRC times or leave it to RAN4
-	OPPO think that RAN4 are only considering the DCI BWP swicth delay. We could send RAN4 an LS.
-	Nokia think we need to know if we include BWP swithcing in the RRC delay.  And understand that RAN4 are discussing RRC based switching time.
-	Qualcomm assume similar to HO delay RAN2 would define the RRC procedure delay and RAN4 would add an exra BWP swicthing delay on top.

Agreements
1	RAN2 will only work on RRC processing part of the procedure delay and leave to RAN4 to define BWP switching part of the procedure delay.

=>	Draft LS to RAN4 to inform then of our decision to be provided in R2-1818837 (Offline discussion 21, Nokia)

=>	Offline discussion to establish a grouping of procedures that have same performance, and then to determine the actual performance numbers. The grouping of the procedures in R2-1817633 can be used as a starting point in the discussion. Finally to draft CR (MediaTek, Offline discussion 20)

2 Discussion
2.1 Grouping of the procedures
We start from the grouping of the RRC procedures in R2-1817633. The follows grouping seems acceptable to all companies. Comparing to R2-1818837, the only change is that the “UE capability transfer” is moved to an individual group.

· Group 1: (LTE: 15ms)
· RRC Connection setup/release
· RRC connection re-establishment
· Basic RRC Resume or RRC Reconfiguration (i.e. without Scell add/ release or SCG establishment/ modification/ release) 
· Group 2: (LTE: 20ms)
· RRC Reconfiguration or RRC Resume involving the following procedure	
· SCell addition/release
· LTE or NR SCG establishment/modification/release [Late Drop]
· Group 3: (LTE: 10ms)
· Initial security activation (SMC)
· Counter check
· Group 4: (LTE: 10ms or 15ms)
· UE capability transfer in NR.
· Note (for LTE) : The value of 15ms applies in case the UE has to report EN-DC band combinations
· Group 5: (LTE: 20ms)
· SecurityModeCommand and RRCReconfiguration are transmitted in the same TTI.

[bookmark: _MON_1289914521]2.2 Way Forward for RRC processing time
Companies has very different view on the basic RRC processing time (Group 1). It varies from 3ms to 15ms. We propose to remove the 3ms or 5ms proposals which are too aggressive and not feasible from UE implementation point of view. On the other hand, we also suggest to exclude the option to use the same value as in LTE (i.e. 15ms), which seems not reasonable considering the hardware improvement in last decade. Based on the discussion, the minimum processing delay that could accept to all UE vendors is 10ms. Since the number is high related to UE implementation, we suggest to use 10ms as baseline for RRC processing delay of group 1.

Proposal 1: Define 10 ms RRC processing delay for the following procedures:
· RRC connection establishment (RRCSetup)
· RRC connection Resume (RRCResume) without SCell addition/release and SCG establishment/modification/release
· RRC connection Reconfiguration (RRCReconfiguration) without SCell addition/release and SCG establishment/modification/release
· RRC connection re-establishment. (RRCReestablishment)

For the reconfiguration with sync procedure, we would like to take the same approach as in LTE. The overall handover delay in LTE is the RRC processing delay defined in 36.331 plus the additional delay (e.g. cell search time and synchronization) in 36.133.

Proposal 2: RAN2 confirm that the overall delay for reconfiguration with sync procedure (handover delay) is the RRC processing delay defined in 38.331 (i.e. 10ms) plus the additional delay (e.g. cell search time and synchronization) defined in 38.133.

During the offline discussion, some network vendor also express the need to have small processing delay for RRC Resume procedure. The state transition between INACTIVE and CONNECTED mode could be frequently so that it is worth to optimize the RRCResume procedure. One way to reduce the processing delay is to use simple configuration in RRCResume (similar to LTE).

Proposal 3: Optimization on using small processing delay for RRCResume with simple (and typical) configuration could be discussed later based on contributions. 

For group 2, the increase of processing time is basically due the complexity for SCell configuration. In LTE, the 5ms difference is based on the interruption time for SCell add and release (See Annex A). In NR, the maximum interruption for SCell add/release is 6ms (see Annex B). So, at least 6ms additional processing time should be added for group 2 procedures. 

Proposal 4: Define 16 ms RRC processing delay for the following procedures:
· RRC connection Reconfiguration (RRCReconfiguration) with SCell addition/release or SCG establishment/modification/release
· RRC connection Resume (RRCResume) with SCell addition/release or SCG establishment/modification/release (Note that whether SCG configuration will be included in RRCResume is still under discussion)

For group 3, the procedure is much simpler compare to group 1 procedures. So, a small processing time is expected. Based on offline discussion, we think that 5ms is suitable for group 3 procedure.

Proposal 5: Define 5 ms RRC processing delay for the following procedures:
· Initial security activation (SecurityModeCommand)
· Counter Check (CounterCheck)

For group 4, Companies still checking what is the suitable value for UE capability transfer.

Proposal 6: FFS: the value of RRC processing delay for UE capability transfer.

For group 5, the transmission of SMC + RRC Reconfiguration in single TTI is kind of optimization procedure in LTE. We think that it is not urgent to define the processing delay for this.

Proposal 7: FFS: the RRC processing delay requirement when SecurityModeCommand and RRCReconfiguration are transmitted in the same TTI.


3 Conclusions	
Base on the discussion in section 2, we have the following proposals: 

Proposal 1: Define 10 ms RRC processing delay for the following procedures:
· RRC connection establishment (RRCSetup)
· RRC connection Resume (RRCResume) without SCell addition/release and SCG establishment/modification/release
· RRC connection Reconfiguration (RRCReconfiguration) without SCell addition/release and SCG establishment/modification/release
· RRC connection re-establishment. (RRCReestablishment)

Proposal 2: RAN2 confirm that the overall delay for reconfiguration with sync procedure (handover delay) is the RRC processing delay defined in 38.331 (i.e. 10ms) plus the additional delay (e.g. cell search time and synchronization) defined in 38.133.

Proposal 3: Optimization on using small processing delay for RRCResume procedure with simple (and typical) configuration could be discussed later based on contributions.
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Proposal 4: Define 16 ms RRC processing delay for the following procedures:
· RRC connection Reconfiguration (RRCReconfiguration) with SCell addition/release or SCG establishment/modification/release
· RRC connection Resume (RRCResume) with SCell addition/release or SCG establishment/modification/release (Note that whether SCG configuration will be included in RRCResume is still under discussion)

Proposal 5: Define 5 ms RRC processing delay for the following procedures:
· Initial security activation (SecurityModeCommand)
· Counter Check (CounterCheck)

Proposal 6: FFS: the value of RRC processing delay for UE capability transfer.

Proposal 7: FFS: the RRC processing delay requirement when SecurityModeCommand and RRCReconfiguration are transmitted in the same TTI.





Annex A – (R2-123219, LS from RAN4 to RAN2)



1. Overall Description:
RAN4 would like to thank RAN2 the LS on carrier aggregation in R2-114776. After further discussions on interruptions on PCell upon SCell configuration/deconfiguration, RAN4 would like to inform RAN2 the following additional agreements:

· PCell interruption may occur at SCell configuration/de-configuration which is only expected for intra-band contiguous CA. 
· The minimum requirement for glitch duration is 5 ms.
· It is proposed RAN2 to extend RRC procedure delay on SCell configuration/deconfiguration by 5ms

The introduction of such additional delay is to get RF preparations done immediately at SCell configuration in order to follow the SCell/ SCC measurement requirements with deactivated SCell, in which no interruptions shall be allowed when measCycleSCell is less than 640ms.


Annex B – 38.133
8.2.2	SA: Interruptions with Standalone NR Carrier Aggregation
<Remove non-related part>
8.2.2.2.1	Interruptions at SCell addition/release
When any number of SCells between one and TBD is added or released using the same RRCConnectionReconfiguration message as defined in [2], the UE is allowed an interruption on PCell and on any activated SCell during the RRC reconfiguration procedure as follows:
-	an interruption on PCell:
-	of up to the duration shown in table 8.2.2.2.1-1, if the PCell is not in the same band as any of the SCells being added or released, or
-	of up to the duration shown in table 8.2.2.2.1-2, if the PCell is in the same band as any of the SCells being added or released, provided the cell specific reference signals from the PCell and the SCells being added or released are available in the same slot;
-	an interruption on any activated SCell: 
-	of up to to the duration shown in table 8.2.2.2.1-1, if the activated SCell is not in the same band as any of the SCells being added or released, or
-	of up to the duration shown in table 8.2.2.2.1-2, if the activated SCell is in the same band as any of the SCells being added or released, provided the cell specific reference signals from the activated SCell and the SCells being added or released are available in the same slot.
Table 8.2.2.2.1-1: Interruption duration for SCell addition/release for inter-band CA
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	NR Slot length (ms)
	Interruption length
(slot)

	0
	1
	1

	1
	0.5
	2

	2
	0.25
	4

	3
	0.125
	8



Table 8.2.2.2.1-2: Interruption duration for SCell addition/release for intra-band CA
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	NR Slot length (ms)
	Interruption length (slot)

	0
	1
	1 + SMTC duration

	1
	0.5
	2 + SMTC duration

	2
	0.25
	4 + SMTC duration

	3
	0.125
	8 + SMTC duration




image1.wmf
m


