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1 Introduction
RAN Plenary #78 request RAN2 and RAN1 to check feasibility and values of the reduced processing times in RRC Resume procedure and make corresponding spec changes as part of TEI15 [1]. In RAN2#101, the following 4 options were discussed. 
	Component
	Description
	Option 1
	Option 2
	Option 3
	Option 4

	1
	Average delay due to RACH scheduling period (1TTI)
	0.5
	0.5
	0.5
	0.5

	2
	Transmission of RACH Preamble
	1
	1
	1
	1

	3
	Preamble detection and processing in eNB
	2
	2
	2
	2

	4
	Transmission of RA response
	1
	1
	1
	1

	5
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Resume Request)
	3
	4
	Alt 1:4
Alt 2: 5
	5

	6
	Transmission of RRC Connection Resume Request
	1
	1
	1
	1

	7
	Processing delay in eNB (L2 and RRC)
	3
	2
	Alt 1: 4
Alt 2: 3
	2

	8
	Transmission of RRC Connection Resume
	1
	1
	1
	1

	9
	Processing delay in the UE (L2 and RRC; including UL grant reception)
	5
	7
	4
	5

	10
	Transmission of RRC Connection Resume Complete and UP data 
	[0]
	[0]
	[0]
	[0]

	 
	Total CP delay [ms]
	17.5
	19.5
	18.5
	18.5



Comparing the 4 options, the differences come from component 5, 7, and 9. Regarding to component 5, RAN2 has sent an LS to RAN1 [2]. So, RAN2 should wait for RAN1 feedback on Component 5. In this document, we further discuss processing time reduction for Component 7 and 9.
2 Discussion
2.1 Reduction on Component 7
eNB processing time is actually not specified in 3GPP specification. The current assumption is 4ms. We think that it can be reduced by considering the improvement of eNB processing power and design optimization of Suspend/Resume procedure. eNB of course handles multiple UE connections simultaneously so the actual reduction number is highly depending on the scenarios. For example, if eNB only handles a small number of UEs, 2ms may be a possible goal. We propose to limit the number of UE(s) in the scenario for 20ms CP Latency requirement. RAN2 could further discuss the processing time of component 7 based on the assumption.

Proposal 1: RAN2 evaluate the processing time of component 7 under the condition that the number of UE is limited in an eNB.

2.2 Reduction on Component 9
For Component 9, UE has to do the following:
· Decoding DL packet containing RRC message
· Parsing RRC ASN.1 code and deriving parameters
· Checking if the RRC parameters is valid and UE is able to comply with the new configuration
· Reconfiguring L1/L2 modules. (Note that some reconfiguration involved hardware modules, such as security engine, may have additional processing time)

From UE implementation viewpoint, reconfiguration takes few milliseconds to finish all the necessary steps. The most time-consuming operations are those involving cross-layer reconfiguration and L1/MAC reconfiguration. A basic idea reducing the RRC processing time is to simplify the reconfiguration operations. Possible options are listed in Table 1. For example, during Resume procedure, if L1/L2 baseline settings are configured, the processing time can be reduced. Additional L1/2 reconfiguration anyway can be transmitted by later RRC message after UE enters RRC_Connected state. Of course, the actual processing time reduction should be further evaluated once RAN2 agrees on “L1/L2 basic configuration”.
	Protocol layers
	Directions for configuration simplification

	RRC
	Fewer IEs for ASN.1 parsing
No measurement configuration

	PDCP/RLC
	No new configuration, only resume previous state;
Only single DRB (default bearer) is suspend and resume; 
Only use LTE PDCP in this scenario (i.e. No NR-PDCP);

	MAC
	No DRX; no SPS

	L1
	No SCell; no 4X4 MIMO


Table 1: possible options to reduce RRC processing time in Component 9

Therefore, we would like to simplify the scenario in 20ms CP latency reduction as following.

Proposal 2: RAN2 consider the 20ms CP latency requirement under the following conditions
· Only SRB(s) and single DRB (default bearer) are resumed.
· All SRB/DRB using LTE PDCP (i.e. optimization that using NR PDCP for LTE SRB/DRB does not apply).
· RRC connection resume message only include simple MAC and PHY configuration. There will be no DRX, SPS, CA, or MIMO configuration.

The original processing time of component 9 is 15ms. With the simple configuration in proposal 2, it may be reduced to 7ms or 6ms. The 4ms or 5ms processing time in some options is not feasible based our evaluation. Even if we consider the improvement of CPU processing power and using simple configuration, it is still impractical to have such a small time. With 7ms or 6ms processing time, the reduction rate is more than 50%. RAN2 should try to reduce the processing time in other component If overall latency still higher than 20ms.
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3 Conclusions	
In this document, we discuss possible processing time reduction for Component 7 and 9. Based on the above discussion, we suggest:

Proposal 1: RAN2 evaluate the processing time of component 7 under the condition that the number of UE is limited in an eNB.

Proposal 2: RAN2 consider the 20ms CP latency requirement under the following conditions
· Only SRB(s) and single DRB (default bearer) are resumed.
· All SRB/DRB using LTE PDCP. (i.e. optimization that LTE SRB/DRB could use NR PDCP does not apply)
· RRC connection resume message only include simple MAC and PHY configuration. There will be no DRX, SPS, CA, or MIMO configuration.
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