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1. Introduction
In last RAN4#82bis meeting, RAN4 discussed the RRM requirements impact due to sTTI operation and processing time reduction, and some progress and consensus were made, e.g. S-PUCCH and S-PUSCH transmission timing requirements and PHR estimation period. The agreed WF [1] is updated the list of RRM requirements impacts due to the sTTI operation. The following table is listed the requirements need to further 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 and sTTI.
	Decision on whether to modify requirement expected at RAN4#83. 

	7.7
	SCell activation and deactivation delay
	Decision on whether to modify requirement expected at RAN4#83. Interested companies are invited to analyse possible SCell activation and deactivation delay.

	9.1.8
	Power headroom
	Assumption is that PHR estimation period shall be 1 TTI or sTTI and that PHR mapping does not need to be updated

	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

	 Decision expected in RAN4#83.

	7.16.3
	Interruptions with ProSe
	Decision expected at RAN4#83

	8.x
	Measurement reporting delay
	Change/clarify delay uncertainty 2 x TTIDCCH where TTIDCCH is the TTI or sTTI in use for the uplink. Agreeble in principle, exact wording for CR to be decided by RAN4#83.

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

	7.9
	Maximum Receive Timing Difference in Carrier Aggregation
	Large MRTD and large TA reduces available prcessing time for 1UL SCell HARQ feedback. Some clarification may be needed on the relationship between MRTD and max TA, eg that max TA cannot be used simultaneousuly with MRTD. Discuss after RAN1 progresses with max TA.



In this contribution, base on above table and the latest agreements in RAN1 [2], we further discuss the TA adjustment delay and SCell activation and deactivation delay due to the sTTI and latency reduction.
2. Discussion
2.1 TA adjustment delay with 1ms TTI
In LTE, the legacy requirement of TA adjustment delay is (n+6) subframe for a TA command received in subframe n, which is composed of PDSCH receiving delay, PDSCH processing delay and MAC CE processing delay. Where (1ms + maxTA) is for the PDSCH receiving, (3ms - maxTA) is for the PDSCH processing and 2ms is for the MAC control element processing.


For sTTI and processing time reduction feature, the HARQ timing feedback delay of 3ms for 1ms TTI was supported in RAN1. Thus, we could assume that the PDSCH processing time takes up to (2ms – new max TA). Regarding 2ms of MAC CE processing delay, for UE implementation point of view, 1ms could be reduced. Therefore, the processing time for the TA command is (3 – new max TA) and the TA adjustment should be applied at subframe n+4 for a TA command received in subframe n.
For legacy requirement of TA adjustment delay, UE shall adjust the timing advance at subframe (n+6) for a TA command received in subframe n. It means, after eNodeB sent the TA command for a certain UE at subframe n, it is not going to measure the uplink timing of the UE before subframe n+6 (excluding subframe n+6). And after subframe n+6, eNodeB may need to measure several samples of uplink timing for filtering the final adjustment value. If sTTI and processing time reduction feature applies, at eNodeB side, it may start to measure the uplink timing after subframe n+4, however, at UE side, the TA adjustment is applied until in subframe n+6. Therefore, the accuracy of adjustment measured by eNodeB could be impacted if the legacy requirement of TA adjustment delay is used. Thus, it is beneficial to modify the TA adjustment delay requirement for guaranteeing the performance of TA adjustment.

Observation 1: It is beneficial to modify the TA adjustment delay requirement for guaranteeing the performance of TA adjustment.

Proposal 1: Timing advance adjustment should be applied at subframe n+4 with 1ms TTI for a timing advance command received in subframe n.

2.2 Scell activation and deactivation delay with 1ms TTI
In LTE, the legacy requirements of SCell activation and deactivation delay are 24ms for known cells and 34ms for unknown cells respectively. In case of known cell, 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 have not reached any agreement, it is assumed that there is no reduction for CSI report delay. Thus, the SCell activation delay requirement could be changed from n+24ms to n+23ms. Similarly, since the HARQ timing feedback delay of 3ms was supported with 1ms TTI, the SCell deactivation delay requirement could be accordingly changed from n+8ms to n+7ms.
Although the reduction is small compared with the overall activation delay requirement, UE can complete the activation procedure fast with the updated minimum requirement. It is beneficial to complete the activation procedure fast, since more or less 5% of total processing time can be reduced, moreover, if UE feedback the valid CQI fast, eNB could know the completion of activation and be able to schedule data on the SCell more earlier, which could improve the system performance at eNB side.

Proposal 2: For sTTI and processing time reduction, the SCell activation delay with 1ms TTI are specified as n+23ms for known cells or n+33ms for unknown cells, the SCell deactivation delay with 1ms TTI is specified as (n+7) ms.

3. Conclusion
In this contribution, we further discuss some aspects impact on RRM requirements due to the sTTI and processing time reduction, e.g. adjustment delay and SCell activation and deactivation delay with 1ms TTI. And the following proposals are made:
Observation 1: It is beneficial to modify the TA adjustment delay requirement for guaranteeing the performance of TA adjustment.

Proposal 1: Timing advance adjustment should be applied at subframe n+4 with 1ms TTI for a timing advance command received in subframe n.

Proposal 2: For sTTI and processing time reduction, the SCell activation delay with 1ms TTI are specified as n+23ms for known cells or n+33ms for unknown cells, the SCell deactivation delay with 1ms TTI is specified as (n+7) ms.
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