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Introduction

In RAN2#100, control plane (CP) latency reduction for LTE was discussion. The objective is to meet IMT2020 requirement of 20ms. An LS [1] was agreed to consult with RAN1 on the following:
· One aspect which can be used to reduce the CP latency is to reduce processing time of the UL grant received in Random Access Response and by reducing from today's N+6 to N+4 ms. This is proposed for Resume procedure only.
· Another aspect which could reduce the CP latency (including RRC Connection setup) much further is to use sTTI during the Random Access procedure. The proposed solution is to introduce a new RACH format. For the new RACH format, it is proposed to change subsequent RRC procedure the processing time to N+4 where N is sTTI of 2/3 OS. 
In RAN2#101, the LTE CP latency reduction issue was further discussed. A conclusion is provided in RAN2 LS [2]. In this LS, RAN2 ask the following:
· RAN1 whether it would be feasible to reduce the processing time shown in step 5 and if so, how much specification effort is required and how much gain could be obtained.
In this document, we share our view on this issue.

Discussion
CP latency reduction options

In the latest LS [2], possible options for 20ms CP latency are listed:





	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



RAN1#92 conluded there is no consensus in RAN1 that control plane latency processing time enhancements can be achieved using sTTI in the Rel-15 timeframe.
The 4 options considered in RAN2 assume 1ms TTI. The main differences between the 4 options are in Component 5, 7, and 9. Since RRC processing time is mainly relevant to RRC configuration and protocol handling time, RAN1 should focus on Component 5.
Proposal 1: RAN1 evaluate the processing time of Component 5 based on 1ms TTI.
Proposal 2: RAN1 confirm control plane processing time enhancements based on sTTI shall not be evaluated for Component 5 in the Rel-15 timeframe.

Processing time reduction in Component 5
In Component 5, the required operations within UE include:
a) Decoding of scheduling grant
b) Timing alignment 
c) C-RNTI assignment + L1 encoding of RRC Connection Request)
For a) and c), the behaviour is very similar to normal PDCCH/PUSCH operation. The difference is that the scheduling grant is derived from RAR, not PDCCH. To derive the UL grant in RAR, UE has to further decode PDSCH in addition to PDCCH. The corresponding processing time is not negligible. In a typical UE implementation, the PDCCH processing and DCI parsing is done in a fast HW accelerator, whereas the PDSCH processing is done in SW on a slower processor. Further, depending on device architecture the PDCCH control payload is typically on the critical path whereas PDSCH data and MAC CE payload is on a different path. This adds to latency to the transit time on the internal bus(es). These UE implementation specific aspects need to be given due consideration when discussing the component 5 latency target.  
Observation 1: To derive the UL grant in RAR, UE has to decode PDSCH in addition to PDCCH. 
In legacy LTE, the processing time accounting for a), b) and c) is 5ms. In sTTI&SPT WI [3], “shortened processing time” for legacy TTI is introduced, and the corresponding HARQ processing time can be reduced from N+4 to N+3. Considering additional time for UL grant derivation and b), we think it is feasible to reduce the processing time of component 5 to 4 ms. This corresponds to a 20% latency reduction in component 5 compared to 5 ms in Rel-14.
Proposal 2: RAN1 conclude that 4ms for Component 5 is feasible with the introduction of “shortened processing time” for legacy TTI.

Conclusion
In this contribution, we discuss processing time requirement in Component 5. We observe that HARQ processing time is reduced by 1ms with the R15 sTTI&SPT feature. Applying the same approach to Component 5, we think we think it is feasible to complete Component 5 by 4ms. 
RAN1 and RAN2 now are evaluating the CP latency reduction options. To finish the TEI discussion within Rel-15 timeline, we suggest RAN1 can conclude the discussion in this meeting and send out LS to RAN2.
Proposal 1: RAN1 only evaluate the processing time of Component 5 based on 1ms TTI.
Observation 1: To derive the UL grant in RAR, UE has to decode PDSCH in addition to PDCCH. 
Proposal 2: RAN1 conclude that 4ms for Component 5 is feasible with the introduction of “shortened processing time” for legacy TTI.
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