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1 Introduction

In last meeting, the way forward for CP latency was discussed and following agreements were reached as follows.
Agreements:

1. CP latency reduction feature is optional feature with capability signaling and is configurable.
2. Agree on the conditions in the Notes in the following Table for CP latency reduction.
Besides, it was also agreed to continue to work on the analysis of the Control Plane latency requirements for LTE FDD in order to establish what is the latency for the UE to be able to start continuous data transfer in the UL and in the DL. 

In this contribution, we further discuss the issue left for CP latency and proposed our proposals.
2 Discussion

During last discussion, the way forward [1] was discussed with the contents in the table and corresponding notes as follows:
	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

	
	

	Notes
	

	1
	In step 5, the latency of 4ms has been agreed by RAN1, see LS in R2-1806411

	2
	In step7, the processing delay in eNB (L2 and RRC) has been reduced to 3ms.

	3
	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. 

	4
	In step 10, the latency associated to the Transmission of RRC Connection Resume Complete and UP data is assumed to be 0ms


Based on the agreements in last meeting, the assumptions in step 5, step 7 and step 10 were well accepted by companies. And also the DL data transmission can be managed after step 9.1, thus, 19.5ms latency could be achieved; while the UL data transmission can be managed after step 9.3, thus, 23.5ms latency could be achieved. Therefore,

Proposal 1: RAN2 needs to focus on step 9.2/step9.3 in UL data transmission to satisfy CP latency.
If proposal 1 was agreed, we need to consider how to reduce the latency in step 9.2 and 9.3. If the UL grant transmission in step 9.2 could be merged into step 8, while processing delay in UE for the UL grant in step 9.3 could be merged into step 9.1, the latency for UL in FDD could be the same as that for DL.

Currently in NR, it was introduced and supported in RAN1 that scheduled radio resources are x slots away from the DCI carrying scheduling information. Therefore, if we can introduce the similar feature into LTE, which means the scheduling information for the RRC Connection Resume Complete Message and UL data can be sent together with the scheduling information for the RRC Connection Resume Message, then step 9.2 can be merged into step 8, while step 9.3 can be merged into step 9.1, and CP latency for FDD can be achieved as indicated in Figure 1.
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Figure 1. Indication for solution
Proposal 2: With supporting scheduling UL together with DL RRC message several milli-seconds before, almost 20ms latency could be achieved for UL.

For achieving this, we could choose to introduce the NR scheduling method into LTE as mentioned as Option 1 below.
Option 1: Introduce one new DCI with the offset x to scheduled PUSCH to support scheduling RRC Connection Resume Complete Message and potential UL data which will happen x TTI later.

With this option, the issue can be solved. However, introducing a new DCI format with new indication on the time offset would be a big change for RAN1 specifications. 

However, since RRC Connection Resume Complete Message will be sent by the UE with almost defined timing, therefore, we consider there may be another option as indicated in Figure 1.

Option 2: Introduce one bit in DCI for UL scheduling with reserved bit to indicate that the radio resource is scheduled for RRC Connection Resume Complete Message and potential UL data which will happen e.g. 6ms later. 

Since the period between the DCI sent for both RRC Connection Resume and RRC Connection Resume Complete Message and the transmission time of RRC Connection Resume Complete Message can be assumed as the static value x, e.g. 6ms. Therefore, maybe only one indication is enough to indicate whether the UL scheduling is intend for the PUSCH x ms later or not, and x could be defined in specification. With this option, only one bit is needed, and there is minor change to current LTE specification. Therefore,

Proposal 3: We propose to use one addition bit in DCI Format 0 to indicate that the radio resource is scheduled for RRC Connection Resume Complete Message and potential UL data which will happen x ms later, which x (e.g. 6ms) is static defined in specification. One LS needs to be sent to RAN1 to support this solution.
3 Conclusions:

In this contribution, we further discuss the issue left for CP latency and proposed our proposals as follows:
Proposal 1: RAN2 needs to focus on step 9.2/step9.3 in UL data transmission to satisfy CP latency.
Proposal 2: With supporting scheduling UL together with DL RRC message several milli-seconds before, almost 20ms latency could be achieved for UL.

Proposal 3: We propose to use one addition bit in DCI Format 0 to indicate that the radio resource is scheduled for RRC Connection Resume Complete Message and potential UL data which will happen x ms later, which x (e.g. 6ms) is static defined in specification. One LS needs to be sent to RAN1 to support this solution.
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