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1      Introduction
In RAN2 #101bis, it was agreed that CP latency reduction feature is optional feature with capability signalling and is configurable. Furthermore, the following points are agreed. 
	In step 5, the latency of 4ms has been agreed by RAN1, see LS in R2-1806411

In step7, the processing delay in eNB (L2 and RRC) has been reduced to 3ms.

In step 9.1, RRC connection resume message only include MAC and PHY configuration.  No DRX, SPS, CA, or MIMO re-configuration will be triggered by this message. 

In step 10, the latency associated to the Transmission of RRC ConnectionResume Complete and UP data is assumed to be 0ms


As of now, the following is the overall time for LTE CP latency. 

	Component
	Description
	Latency
[ms]

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

	2
	Transmission of RACH Preamble
	1

	3
	Preamble detection and processing in eNB
	2

	4
	Transmission of RA response
	1

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

	6
	Transmission of RRC Connection Resume Request
	1

	7
	Processing delay in eNB (L2 and RRC)
	3

	8
	Transmission of RRC Connection Resume
	1

	9
	9.1 Processing delay in the UE (L2 and RRC), i.e., from reception of RRC Connection Resume to the reception of UL grant
	6

	
	9.2 transmission of UL grant by eNB
	1

	
	9.3 processing delay in the UE (processing of UL grant and preparing for UL tx)
	3

	10
	Transmission of RRC Connection Resume Complete and UP data 
	0

	 
	Total delay [ms]
	Not more than 23.5


In this document, we discuss the step 9 which is still not concluded.   

2      Discussion
During RAN2 discussion, some approaches were discussed in order to meet IMT-2020 requirements.
- Approach 1: precluding step 9.2 and step 9.3. In this case, with RRC processing delay=6ms, the total delay is 19.5ms, which meets CP latency requirement. 

The following is the definition of CP latency requirement captured from ITU-R requirement. 

	4.7.2
Control plane latency
Control plane latency refers to the transition time from a most “battery efficient” state (e.g. Idle state) to the start of continuous data transfer (e.g. Active state).


It defines that CP time is from idle state to the start of continuous data transfer. Actually, from downlink data transfer point of view, UE should be able to receive downlink data right after RRC reconfiguration is completed. Therefore, we believe that there is no issue not to include step 9.2 and step 9.3. 

Observation 1: step 9.2 & step 9.3 are not needed in CP latency if we can interpret ITU-R requirement from downlink data transfer point of view. 

- Approach 2: reducing RRC processing delay from 6ms to 2ms. In this case, the total delay can be 19.5ms. 

When PHY layer receives RRC connection resume message, we expect the following procedures before actual RRC reconfiguration. 

· PDCCH reception/decoding at PHY layer

· PDSCH reception/decoding at PHY layer

· MAC/RLC/PDCP processing

 From UE implementation point of view, the above would require around 2ms, which is aligned with HARQ timing as well. Therefore, in order to define RRC processing time with 2ms and to be ready to receive UL grant, there is no reconfiguration at least PHY layer. 
Observation 2: RRC processing time =2 ms may be feasible if RRC connection resume message doesn’t include PHY layer configuration.
 - Approach 3: keeping RRC processing delay with 6ms but is allowed to receive UL grant and to process UL grant from 2ms after RRC resume message reception. 

This approach may be quite similar to approach 2 in the sense that the UE can receive UL grant only after PHY layer is reconfigured. Therefore, similar to approach 2, it would be feasible only if RRC connection resume message doesn’t include PHY layer configuration. 
Observation 3: in order to receive UL grant during RRC processing delay, RRC connection resume message shouldn’t include PHY layer configuration.

Based on the above observations, approach 1 is most sensible way to conclude this discussion and to meet ITU-R requirement on CP latency. 
Proposal: RAN2 exclude step 9.2 and step 9.3 from total delay and agree to define RRC processing delay=6ms.

3      Conclusion
In this document, we discussed remaining issues in LTE CP latency especially how to define step 9 to meet ITU-R requirement.  
For the proposed solutions, we made the following observations. 

Observation 1: step 9.2 & step 9.3 are not needed in CP latency if we can interpret ITU-R requirement from downlink data transfer point of view. 
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Observation 2: RRC processing time =2 ms may be feasible if RRC connection resume message doesn’t include PHY layer configuration.
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Observation 3: in order to receive UL grant during RRC processing delay, RRC connection resume message shouldn’t include PHY layer configuration.


Based on observations, we propose: 
Proposal: RAN2 exclude step 9.2 and step 9.3 from total delay and agree to define RRC processing delay=6ms.
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