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1
Introduction

This contribution discusses the issue of RRC UE processing time and provides our views on it.
2
Discussion

Based on IMT-2020 requirements, the target of RRC procedure delay is 20ms. In TR 38.913 [1] section 7.4, the target is 10ms, as shown below.

Control plane latency refers to the time to move from a battery efficient state (e.g., IDLE) to start of continuous data transfer (e.g., ACTIVE).
The target for control plane latency should be 10ms.
Since low latency is one of the most important characteristics for 5G network, and also considering the rapid enhancement of hardware capability, the target given by TR 38.913 (i.e. 10ms) is quite reasonable and should be achieved in general cases.

According to the analysis from R2-1814556 [2], the most relevant delay that impacts the overall latency of the RRC procedure in NR is the processing delay of both the UE and gNB, so the RRC UE processing time has to be reduced, in order to meet the target of 10ms RRC procedure delay, not to exceed 3ms. 

Proposal 1: Assume 3ms as RRC UE processing time in general cases, e.g. for RRC connection establishment (Setup or Resume), RRC connection re-establishment and some cases of RRC reconfiguration procedure.

In LTE, the processing delay requirement of RRC connection establishment (Setup or Resume) is 15 or 3ms [3]; in some ideal cases, it can be reduced to 3ms or up to 7ms, in other cases it is 15ms. 

Considering the following agreement in last meeting that RRC buffer size >= 45Kbytes and RRC message size > 9Kbytes, additional UE processing time might be required due to the bigger RRC message. Still it should not exceed 7ms, and the cases requiring more than 3ms RRC UE processing time should be specified.

Agreement

2
Starting point is that RRC buffer size is 45 Kbytes (implication of this value to be analysed and the number finalised at RAN2#104)

3
Support of larger than 9kbyte RRC messages can be considered in a future release.

Proposal 2: Assume 7ms as RRC UE processing time in some well defined specific cases, e.g. some cases of RRC reconfiguration procedure.
Proposal 3: Capture the TP provided in Annex in TS 38.331.

3
Conclusion

In this contribution, the RRC UE processing time is discussed with the following proposals:

Proposal 1: Assume 3ms as RRC UE processing time in general cases, e.g. for RRC connection establishment (Setup or Resume), RRC connection re-establishment and some cases of RRC reconfiguration procedure.

Proposal 2: Assume 7ms as RRC UE processing time in some well defined specific cases, e.g. some cases of RRC reconfiguration procedure. 
Proposal 3: Capture the TP provided in Annex in TS 38.331.
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Annex  Text proposal to TS 38.331

12
Processing delay 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 12.1-1: Illustration of RRC procedure delay

Table 12.1-1: UE performance requirements for RRC procedures for UEs

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

	RRC Connection Control Procedures

	RRC connection establishment
	RRCConnectionSetup or RRCConnectionResume
	RRCConnectionSetupComplete or RRCConnectionResumeComplete
	3
	

	RRC connection re-establishment
	RRCConnectionReestablishment
	RRCConnectionReestablishmentComplete
	3
	

	RRC reconfiguration


	RRCReconfiguration
	RRCReconfigurationComplete
	3 or 7
	7ms applies for the cases of RRC reconfiguration with sync, BWP switch, SCell addition/release, SCG establishment/release, SCG cell addition/release, E-UTRA SCG establishment/ /modification/release, or intra-NR mobility with E-UTRA SCG establishment/ /modification/release.

For other cases 3ms applies.

	UE assistance information
	
	UEAssistanceInformation
	NA
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