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Discussion and Decision
1      Introduction
In RAN #78, RAN1 and RAN2 were tasked to check feasibility and values of reduced processing times in RRC Resume procedure and make corresponding spec changes as part of TEI15 by June 2018 to fulfil IMT-2020 requirement [1]. There was a proposal based reduced processing times in [2] as follows. 
	Component
	Description
	Latency
[ms]
	Reduced Latency
[ms]

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

	2
	Transmission of RACH Preamble
	1
	1

	3
	Preamble detection and processing in eNB
	2
	2

	4
	Transmission of RA response
	1
	1

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

	6
	Transmission of RRC Connection Resume Request
	1
	1

	7
	Processing delay in eNB (L2 and RRC)
	4
	3

	8
	Transmission of RRC Connection Resume 
	1
	1

	9
	Processing delay in the UE (L2 and RRC; including UL grant reception)
	15
	5

	10
	Transmission of RRC Connection Resume Complete and UP data
	1
	1

	 
	Total delay [ms]
	31.5
	18.5


In this document, we provide our view on the proposed reduced processing time. 
2      Discussion
There are three components that are proposed to reduce the latency. 
Component 5: UE processing time for RAR 
It includes decoding of RAR (PDCCH and PDSCH), timing alignment, C-RNTI assignment and L1 encoding RRC connection request i.e. overall processing time from reception of RAR to transmission of RRC connection request. 

Since this timing is related to PHY layer operation, RAN1 needs to study the feasibility as well. Nevertheless, it will require big change in UE implementation because it may reduce basic processing time for reception/decoding of PDCCH/PDSCH, timing alignment and transmission of MSG3.  
Observation 1: the reduced UE processing delay for RAR will affect UE implementation significantly.  
In addition, this timing reduction changes the basic PRACH operation. Unless the eNB provides a separate resources for the UE supporting the reduced latency, the eNB cannot determine whether MSG3 happens within the legacy time or the new time. 
Observation 2: it is necessary to introduce a separate PRACH resource to support the reduced processing time for RAR. It will require the change of PRACH procedure and RRC configuration. 
Component 7: eNB processing time for RRC connection Resume Request & Resume message

Since UE stores UE context during suspension state, in the best case, the eNB may generate RRC connection Resume more quickly than other RRC connection setup procedure. And in order to target reducing overall CP delay, eNB processing delay can be further reduced.
Observation 3: eNB processing time could be further reduced considering that UE context is already stored in UE side.    

Component 9: UE RRC processing delay for RRC connection resume
15ms of RRC processing delay is defined to accommodate the required processing time for handling in RRC layer for reconfiguration of radio resource, generation of response RRC message (i.e. RRC connection resume complete). From UE implementation point of view, the required time would be also dependent how much reconfiguration is needed across layers and the contents of RRC connection resume complete message. Therefore, it is hard to estimate how much RRC processing time can be reduced. In order to meet ITU requirement, we can consider reducing UE RRC processing delay but should discuss the reasonable value and whether it should be mandated to the UE.  
Observation 4: the required UE processing time would be different depending on how much reconfiguration is needed and the contents of RRC connection resume complete message. 
Based on above discussion, we propose the followings to reduce CP latency to meet IMT-2020 requirements with minimized efforts in TEI 15. 

Proposal 1: no reduction in UE processing time for RAR. 
Proposal 2: eNB processing time is reduced from 4ms to 1ms

Proposal 3: UE processing time is reduced from 15ms to 5ms provided that the reduced UE processing time should be not standardized similar to eNB processing time. 
To summarize, the following reduced latency is proposed. 

	Component
	Description
	Latency
[ms]
	Reduced Latency
[ms]

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

	2
	Transmission of RACH Preamble
	1
	1

	3
	Preamble detection and processing in eNB
	2
	2

	4
	Transmission of RA response
	1
	1

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

	6
	Transmission of RRC Connection Resume Request
	1
	1

	7
	Processing delay in eNB (L2 and RRC)
	4
	1

	8
	Transmission of RRC Connection Resume 
	1
	1

	9
	Processing delay in the UE (L2 and RRC; including UL grant reception)
	15
	5

	10
	Transmission of RRC Connection Resume Complete and UP data
	1
	1

	 
	Total delay [ms]
	31.5
	18.5


3      Conclusion
In this document, we provide our view on the proposed reduced processing time as follows. 
Observation 1: the reduced UE processing delay for RAR will affect UE implementation significantly.  
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Observation 2: it is necessary to introduce a separate PRACH resource to support the reduced processing time for RAR. It will require the change of PRACH procedure and RRC configuration. 
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Observation 3: eNB processing time could be further reduced considering that UE context is already stored in UE side.    
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Observation 4: the required UE processing time would be different depending on how much reconfiguration is needed and the contents of RRC connection resume complete message. 
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Proposal 1: no reduction in UE processing time for RAR. 
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Proposal 2: eNB processing time is reduced from 4ms to 1ms



 REF pro3 \h 

Proposal 3: UE processing time is reduced from 15ms to 5ms provided that the reduced UE processing time should be not standardized similar to eNB processing time. 
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