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1	Introduction
The RRC processing delays are still largely missing from the specifications. Notably, the BWP switching, which is a fundamental part of NR operation, was agreed in RAN1 to be only mandatory to be done via RRC reconfiguration. Since the EN-DC part was already frozen in March 2018, it becomes urgent to ensure that some processing requirements are defined so implementations can progress. 
This paper discusses processing delay requirements for NR RRCReconfiguration where BWP switching occurs, which is applicable for both EN-DC and NR.
2	Discussion
The BWP switching via RRC has been under heavy discussion since the beginning of 2018 after RAN1 decided to introduce the concept at the last moment. There are currently two signalling methods in place for the reconfiguration (called option 1 and option 2 – see e.g. R2-1810638 for more details), but it still hasn’t been discussed what are the processing requirements for those cases, despite the topic also being relevant for EN-DC since the BWP switch could also be done via SRB3.
Observation 1: The RRC processing delay for RRC reconfiguration involving BWP switch are relevant for EN-DC.
Current RRC processing requirements for EN-DC are only done for configurations via LTE, and there are only the processing requirements for cases where NR SCG is established, modified or released, as shown by excerpt from LTE RRC below:
	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N
	Notes

	RRC Connection Control Procedures

	RRC connection re-configuration (NR measurement configuration)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	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
	



However, this only applies for configurations done via LTE, i.e. using SRB1, but nothing has been so far specified about SRB3 processing delays, which could be used for e.g. BWP switching via RRC.
Observation 2: The RRC processing delays for SRB3 are completely missing from TS38.331.
Proposal 1: The processing delays for NR RRC reconfiguration also apply for reconfigurations using SRB3.

As discussed in R2-1814820, the IMT-2020 places some requirements on the initial access processing delays, and as it has been >10 years since the inception of the LTE technology, it is expected that the processing power has improved considerably (a blind application of Moore’s law would suggest 10-20-fold increase in processing power). It is true that such L1 procedures may require some more processing power as there is some latency between communicating the desired changes from L3 to L1 and the changes being used, but we would still expect that the RRC processing delays are an order of magnitude smaller. Given this, we think the RRC processing delays for reconfiguration with/without BWP changes could be separated. Given the above discussion, we also propose that for normal RRC reconfigurations without a BWP changes, a latency of 3ms (i.e. reduction of LTE processing time by a factor of 6) could be adopted.
Proposal 2: Define separate RRC processing delays for RRC reconfigurations with and without BWP switching.
Proposal 3: Adopt 3ms RRC processing delay for RRCReconfiguration without BWP switch.
It should also be noted that RAN4 is already currently attempting to create the test cases for BWP switching, but the topic of RRC-based BWP switching has barely been discussed there due to lack of RAN1/RAN2 input. One argument that has been made is that without RRC processing delays, it is not possible to assess how the test cases should be done as it’s not possible to assess whether it’s feasiuble to implement such UEs. 
Observation 3: RAN4 requires some understanding of RRC processing delays to create the NR RRM test cases.
Considering that the current UE capabilities only allow for 2ms BWP switching delay for the DCI-based BWP switch, similar “extra” 2ms should be sufficient also for the RRC processing delay when BWP switch is involved, so 3+2=5ms could be sufficient for reconfigurations involving BWP changes. 
Proposal 4: Adopt 5ms RRC processing delay for RRCReconfiguration with BWP switch.
Since this topic involves RAN4 work, we would also propose to inform RAN4 of the decisions here via LS. To do this, we ahve provided a draft LS in R2-1816596.
Proposal 5: Send LS to RAN4 based on draft LS in R2-1816596.
3	Conclusion
We have discussed the RRC processing delays for BWP switching via RRC, and observed the following
Observation 1: The RRC processing delays for SRB3 are completely missing from TS38.331.
Observation 2: RAN4 requires some understanding of RRC processing delays to create the NR RRM test cases.
Based on these, we propose the following for RRC processing delays for RRC reconfiguration with/without BWP switching.
Proposal 1: The processing delays for NR RRC reconfiguration also apply for reconfigurations using SRB3.
Proposal 2: Define separate RRC processing delays for RRC reconfigurations with and without BWP switching.
Proposal 3: Adopt 3ms RRC processing delay for RRCReconfiguration without BWP switch.
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Draft CR capturing the processing time for these is provided in R2-1816595.
