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1 Introduction
The RRC processing delay requirement has not been defined for NR SA. In this paper, we discuss the RRC processing time and provide our views on this topic.

2 Discussion
2.1 IMT-2020 CP latency requirement
RAN2 has discussed how to meet the following IMT-2020 requirement [1] in LTE for several meetings.

4.7.2	Control plane latency
Control plane latency refers to the transition time from a most “battery efficient” state (e.g. Idle state) to the start of continuous data transfer (e.g. Active state).
This requirement is defined for the purpose of evaluation in the eMBB and URLLC usage scenarios.
The minimum requirement for control plane latency is 20 ms. Proponents are encouraged to consider lower control plane latency, e.g. 10 ms. 

It is concluded in [2] that LTE could meeting the 20ms initial access delay using the RRC resume procedure as show in the following table.

	Component
	Description
	Latency [ms]

	1
	Delay due to RACH scheduling period (1TTI)
	0

	2
	Transmission of RACH Preamble
	1

	3
	Preamble detection and processing in eNB
	2

	4
	Transmission of RA response
	1

	5
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Resume Request)
	4

	6
	Transmission of RRC Connection Resume Request
	1

	7
	Processing delay in eNB (L2 and RRC)
	3

	8
	Transmission of RRC Connection Resume
	1

	9
	Processing delay in UE of RRC Connection Resume including grant reception
	7

	10
	Transmission of RRC Connection Resume Complete and UP data 
	0

	 
	Total delay [ms]
	20

	
	

	Notes
	

	1
	For step 1, the procedure for "transition […] from a most “battery efficient” state" has yet not begun, hence this step is not relevant for the latency of the procedure which is illustrated by a '0' in the above.

	2
	For step 5, the latency of 4 ms has been agreed by RAN1, see LS in R2-1806411

	3
	For step 7, the processing delay in eNB (L2 and RRC) has been reduced to 3 ms.

	4
	For step 9, the RRCConnectionResume message only includes MAC and PHY configuration. No DRX, SPS, CA, or MIMO re-configuration will be triggered by this message. Further, the UL grant for transmission of RRC Connection Resume Complete and the data is transmitted over common search space with DCI format 0.

	5
	For step 10, the beginning of this subframe is considered to be "the start of continuous data transfer", hence this step is not relevant for the latency of the procedure which is illustrated by a '0' in the above.



We think NR should follow the same principle. The RRC resume procedure is considered as the scenario to meet IMT-2020 initial access delay. The processing time of other procedure should not be restricted by the CP latency requirement.

Proposal 1: RAN2 considers only the RRC resume procedure to meet the CP latency requirement. (i.e. The processing time of RRC messages other than RRCResume is not restricted by CP latency requirement).

Furthermore, based on the agreed 36.331 CP latency reduction CR in [3], the reduced CP latency is only applicable under the following conditions:
· Both UE and NW support the reduced CP latency feature
· NW only includes simple configuration in the resume message
· The RRC message only includes MAC and PHY (re-)configurations and does not include (re-)configurations of DRX, SPS, SCells, and MIMO.
· The UL grant is sent using PDCCH DCI format 0 in common search space
· The RRC procedure delay can extend beyond the reception of the UL grant, up to 7 ms.

	RRC Connection Control Procedures

	RRC connection establishment

	RRCConnectionSetup or RRCConnectionResume
	RRCConnectionSetupComplete or RRCConnectionResumeComplete
	15 or 3
	[bookmark: _Hlk514982017]N = 3 applies for the case of reception of RRCConnectionResume if reducedCP-LatencyEnabled is configured, the UE supports reduced CP latency, and the RRC message only includes MAC and PHY (re-)configurations and does not include (re-)configurations of DRX, SPS, SCells, and MIMO. Further, the UL grant is sent using PDCCH DCI format 0 in common search space. In this scenario, the RRC procedure delay can extend beyond the reception of the UL grant, up to 7 ms.

For other cases N = 15 applies.



In NR, we should discuss what the corresponding conditions are. The RRC processing delay is defined for worst case scenario. Considering the reconfiguration complexity and high flexibility in NR system, it is not reasonable to ask UE to meet the CP latency requirement in all cases. Note that we have pointed out that the RRC configuration size in NR is much larger than the one in LTE [4]. Large RRC message configuration of course increase the processing time.
 
Therefore, the reasonable approach is to define 2 different value for RRCResume processing time (as in LTE). The smaller value could meet the IMT-2020 requirement. RAN2 can discuss when UE should meet the smaller delay requirement (e.g. when the reconfiguration is simple). And we meet the CP latency requirement in average case.
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Proposal 2: Define 2 RRC processing delay requirement for RRCResume message. The small one (which will meet CP latency requirement) is only applicable under certain conditions. FFS detail conditions.  

2.2 Basic RRC processing time in NR SA
In RAN2#100 meeting, RAN2 agrees that the following factor should be consider for the processing time of EN-DC
5	Following aspects should be considered when deciding RRC processing times for LTE RRCConnectionReconfiguration with embedded NR RRC: 
- LTE and NR ASN.1 decoding and encoding 
- Configuration time including coordination between LTE and NR part of UE 
- Encoding of LTE and NR complete message 
- Increased complexity due to introduction of new features and RRC IEs in LTE-A and NR 
- UE processing capability improvements since R8

Later in the RAN2 NR AH1801 meeting, it is agreed that 15ms/20ms is used for joint LTE/NR reconfiguration. 

Agreements
1	The RRC processing delay requirement of RRCConnectionReconfiguration including NR RRC for NR measurement configuration is defined as 15ms. 

2	 The RRC processing delay requirement of RRCConnectionReconfiguration including NR RRC for NR SCG establish/mod/release is defined as 20ms.

Since the processing time of joint LTE/NR reconfiguration is at least 15ms, we think that the processing time for NR SA should be 10ms at least. From UE implementation viewpoint, reconfiguration takes several milliseconds to finish all the necessary steps. Due to dependency between reconfiguration steps, processing time cannot be reduced much even by higher UE processing power. Based on our assessment, a reasonable processing time for basic NR configuration is 10ms. We would like to emphasize again that the flexibility (especially in L1 parameters) introduced in NR has highly increase the system complexity and the processing delay. So, the aggressive proposals such as 3ms or 5ms processing is totally infeasible from implementation point of view. We propose to use 10ms/12ms as baseline NR processing time.

Proposal 3: The RRC processing delay requirement for the RRC procedure without reconfiguration with sync is defined as 10ms. 

Proposal 4: The RRC processing delay requirement for the RRC procedure with reconfiguration with sync is defined as 12ms. 

A CR to capture the above proposals is provided in [5].

Proposal 5: RAN2 adopts the CR in [5].

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

Proposal 1: RAN2 considers only the RRC resume procedure to meet the CP latency requirement. (i.e. The processing time of RRC messages other than RRCResume is not restricted by CP latency requirement).

Proposal 2: Define 2 RRC processing delay requirement for RRCResume message. The small one (which will meet CP latency requirement) is only applicable under certain conditions. FFS detail conditions.  
Proposal 3: The RRC processing delay requirement for the RRC procedure without reconfiguration with sync is defined as 10ms. 

Proposal 4: The RRC processing delay requirement for the RRC procedure with reconfiguration with sync is defined as 12ms. 

Proposal 5: RAN2 adopts the CR in [5].
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