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1. Introduction
In last RAN4#82 meeting, we agreed the WF on the list of RRM requirements impacted by sTTI and processing time reduction [1]. The WF captured the list of RRM requirements impacts due to the sTTI operation. The following table is listed the requirements need to investigate:
	Clause
	Impacted Requirement
	Notes

	7.1.2
	S-PUCCH and S-PUSCH transmission timing requirements
	Assumption is that PUCCH and PUSCH requirements can be reused

	7.3.2.1
	TA adjustment delay for reduced processing time with 1ms TTI.
	Depending on RAN1

	7.7
	SCell activation and deactivation delay
	Investigate activation and deactivation delays considering shorter processing delay for activation command and CQI reporting aspects.

	9.1.8
	Power headroom
	Investigate estimation period and report mapping for PHR Depending on RAN1

	8.1.2.2.3.1,
8.1.2.2.4.1,
8.1.2.3.5.1,
8.1.2.3.6.1
	Identification of a new CGI of E-UTRA cell with autonomous gaps

	Whether ACK/NACK requirement shall be recalculated considering sTTI including different sTTI length on UL and DL is under discussion.

	7.16.3
	Interruptions with ProSe
	Interruption and ACK/NACK requirements to be recalculated considering sTTI including different sTTI length on UL and DL

	8.x
	Measurement reporting delay
	Change/clarify delay uncertainty 2 x TTIDCCH

	7.9
	Maximum Transmission Timing Difference in Carrier Aggregation
	Investigate possible power control issues due to time difference between pTAG and sTAG being a larger proportion of an sTTI



In this contribution, base on above table and the latest agreements in RAN1 [2], we further discuss the RRM requirements impact due to the sTTI and latency reduction.
2. Discussion
2.1 Timing advance
At RAN1#86bis meeting, RAN1 agreed to support n+3 minimum timing for 1ms TTI with a needed reduction of the maximum timing advance.
For 1ms TTI, the HARQ timing feedback delay of 3ms was supported in RAN1 and the new max TA is either 0.33ms or 0.067ms, which has not been determined in RAN1. Thus, we could assume that the PDSCH processing time take up to (2ms – new max TA), the processing time is between 1ms and 2ms. 2ms extra margin also could be considered for TA command, since UE needs some time to adjust the transmission resource timing, which is independent of the length of TTI, therefore, the processing time for the TA command is (4 – new max TA). And TA adjustment could be applied in {n++1ms for HARQ feedback} assuming that a timing advance command is received in subframe n.
For 2os and 1 slot sTTI, RAN1 has not reached any agreement on the max TA and minimum timing, so the TA adjustment delay requirement needs further study with 2os and 1 slot sTTI configuration.
Proposal 1: Timing advance adjustment delay requirement should be n+5 subframe with 1ms TTI assuming that a timing advance command is received in subframe n.

2.2 Scell activation and deactivation delay
In case of known scell, the SCell activation includes the following main activities: ACK/NACK feedback, RF retuning/AGC adjustment and CSI feedback. As previous discussion, the HARQ timing feedback delay of 3ms was supported with 1ms TTI. 1ms could be reduced for SCell activation delay. Meanwhile, the interruption of RF retuning and AGC adjustment is independent of length of TTI, the interruption delay could not be reduced. Regarding the CSI feedback, since RAN1 is deprioritized, it is assumed there is no reduction for CSI feedback. Thus, the Scell activation delay requirement could be changed from n+24ms to n+23. Compared with the overall activation delay requirement, the reduction is so small that we do not see much gain to tighten the current activation delay requirement of 24ms. 
Proposal 2: It is unnecessary to tighten the existing activation delay requirement of 24ms or 34ms with sTTI and processing time reduction.
2.3 Power headroom
Regrading the estimation period for PHR, the current requirement in 36.133 [3] is defined as 1 subframe and the reporting delay of PHR shall be 0ms, since the PHR mapping shall be reported in every TTI duration for power control. When operating with shorten TTI, the estimation period and reporting delay should be studied and updated base on the latest RAN1’s agreement. 
	R1-1703759     WF on sTTI combinations         Ericsson, LG Electronics, NTT DOCOMO, Huawei, HiSilicon, KT, CATT
Supported also by: Intel
Agreements:
1. Confirm working assumption on support for {DL,UL} sTTI combination {2,7}.
1. The UE is configured by higher layers to operate one of the following sTTI combination {DL, UL} within a PUCCH group: {2, 2}, {2, 7} and {7, 7}
1. FFS whether different sTTI combination can be configured for different PUCCH group



RAN1 has agreed that UE can be configured by higher layers to operate diverse of sTTI combination within a PUCCH group. Thus, it is assumed that the estimation period for PHR could be defined over a fixed length of sTTI for one of the following sTTI combination: {2, 2}, {2, 7} and {7, 7}, where the exact value of estimation period FFS. 
RAN1 has not reached any concensus on the power control procedure or power headroom definition, which are still under discussion in RAN1. If RAN1 defines a different power control procedure, from RAN4 perspective, the report mapping for PHR need to be revised.
Proposal 3: It is assumed that the reported power headroom should be estimated over  for one of the following sTTI combination: {2, 2}, {2, 7} and {7, 7}, where FFS the exact value of n.

2.4 Measurement reporting delay
In current 36.133 specification, the definition and description of measurement reporting delay is copied as ” The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH.This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.”
Regarding the measurement reporting delay, there is not any requirement impact. However, some clarificatoin for the measurement reporting delay need to be revised due to sTTI operation and processing time reduction. The highlight scentence should be revised to ” This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the sTTI of the uplink DCCH. The delay uncertainty is: 2 x sTTIDCCH.”
Proposal 4: The delay uncertainty of 2 x TTIDCCH for the measurement reporting delay should be updated to 2 x sTTIDCCH during the sTTI operation and processing time reduction.


3. Conclusion
In this contribution, we further discuss some aspects impact on RRM requirements due to the sTTI and processing time reduction. And the following proposals are made:
Proposal 1: Timing advance adjustment delay requirement should be n+5 subframe with 1ms TTI assuming that a timing advance command is received in subframe n.
Proposal 2: It is unnecessary to tighten the existing activation delay requirement of 24ms or 34ms with sTTI and processing time reduction.
Proposal 3: It is assumed that the reported power headroom should be estimated over  for one of the following sTTI combination: {2, 2}, {2, 7} and {7, 7}, where FFS the exact value of n.
Proposal 4: The delay uncertainty of 2 x TTIDCCH for the measurement reporting delay should be updated to 2 x sTTIDCCH during the sTTI operation and processing time reduction.
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