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1 Introduction

The UE RRC processing delay requirements in Section 12 of TS38.331 is yet to be finalized. This contribution proposes that the baseline delay requirements can be improved compared to LTE.
2 Discussion

The UE RRC processing delay requirements for NR can be targeted to be smaller than the corresponding values for LTE. Since the UE RRC processing delay corresponds to a time when the RRC configuration at the UE is uncertain from a network point of view, there is some system benefit from decreasing the delay requirements. 
Observation1: NR UE RRC processing delays can be targeted to be smaller than the corresponding values for LTE providing a benefit to the system by reducing the time when the network is uncertain about the RRC configuration that applies at the UE.
As such, the following proposals target a reasonable reduction in the RRC processing delay values for NR compared to LTE. 

Proposal1: UE RRC processing delay for an RRC message without “reconfiguration with sync” is 10ms.
Proposal2: UE RRC processing delay for an RRC message with “reconfiguration with sync” is 12ms. 
Another consideration on RRC processing delay requirement is the IMT-2020 control plane latency requirement [1] of 20ms, and the related 3GPP control plane latency requirement of 10ms [2]. On this, RAN1#81[5] clarified that the requirement applies to a specific type of RRC message: RRCConnectionResume message that includes only MAC and PHY configurations.   
Observation2: On the consideration of IMT-2020 control plane latency requirement, RAN1#81 clarified that the requirement applies to a specific type of RRC message: RRCConnectionResume message that includes only MAC and PHY configurations. 
Given that the IMT-2020 control plane requirement applies to a specific type of RRC message with specific contents, there is no need to capture the RRC processing delay value corresponding to this case in TS 38.331.

Proposal3: No need to introduce in TS38.331 the UE processing delay value that corresponds to a specific type of RRC message with specific contents assumed for IMT-2020 control plane latency requirement evaluation.   
Further, on the same issue with respect to LTE, RAN2 sent an LS [3] to RAN plenary regarding the LTE latency reduction feature and the LS captures what RAN2 agreed:

· RAN2 agreed that CP latency reduction is optional for the UE to support.

In addition, 36.306 CR [4], which introduced a new UE capability "reducedControlPlaneLatency", was agreed in RAN2 for the support of the LTE latency reduction.

Observation3: IMT-2020 control plane latency requirement in LTE applies to UEs that indicate the capability to reduce latency.  

A similar approach should be applied to NR, and this will avoid unnecessarily mandating all NR UEs from meeting a requirement that does not apply to all NR use cases. Given this, NR can adopt baseline RRC processing delays as proposed above and introduce reduction in processing delays only to UEs that have signalled the capability to reduce. 
Proposal4: If Proposal 3 is not acceptable, and it is indeed required to introduce in TS38.331 the UE processing delay value required to meet the IMT-2020 control plane latency requirement, then it can be introduced subject to UE capability. The reduction in UE RRC processing delay to meet IMT-2020 control plane latency requirement shall apply only to UEs that have signalled the NR reduced control plane latency capability, and only to the specific RRC message for which IMT-2020 control plane requirement applies.  
Proposal 5: Adopt the TP for 38.331 in Annex

3 Summary
Observation1: NR UE RRC processing delays can be targeted to be smaller than the corresponding values for LTE providing a benefit to the system by reducing the time when the network is uncertain about the RRC configuration that applies at the UE.
Proposal1: UE RRC processing delay for an RRC message without “reconfiguration with sync” is 10ms.
Proposal2: UE RRC processing delay for an RRC message with “reconfiguration with sync” is 12ms. 
Observation2: On the consideration of IMT-2020 control plane latency requirement, RAN1#81 clarified that the requirement applies to a specific type of RRC message: RRCConnectionResume message that includes only MAC and PHY configurations. 
Proposal3: No need to introduce in TS38.331 the UE processing delay value that corresponds to a specific type of RRC message with specific contents assumed for IMT-2020 control plane latency requirement evaluation.   
Observation3: IMT-2020 control plane latency requirement in LTE applies to UEs that indicate the capability to reduce latency.  

Proposal4: If Proposal 3 is not acceptable, and it is indeed required to introduce in TS38.331 the UE processing delay value required to meet the IMT-2020 control plane latency requirement, then it can be introduced subject to UE capability. The reduction in UE RRC processing delay to meet IMT-2020 control plane latency requirement shall apply only to UEs that have signalled the NR reduced control plane latency capability, and only to the specific RRC message for which IMT-2020 control plane requirement applies.  
Proposal 5: Adopt the TP for 38.331 in Annex
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Processing dy requirements for RRC procedures
The UE performance requirements for RRC procedures are specified in the following tables. 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).
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Figure 11.2-1: Illustration of RRC procedure delay

Table 11.2-1: UE performance requirements for RRC procedures for UEs 

	Procedure title:
	Network -> UE
	UE -> Network
	Value [ms]
	Notes

	RRC Connection Control Procedures

	RRC reconfiguration without sync

	RRCReconfiguration
	RRCReconfigurationComplete
	10
	

	RRC reconfiguration with sync
	RRCReconfiguration
	RRCReconfigurationComplete
	12
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