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1 Introduction
A new work item on shortened TTI and processing time for LTE was approved in [1]. The objective of the work item is to specify shortened TTI operation and shortened processing time for both legacy (1 ms) and shortened TTI, with covering the case of carrier aggregation and non-carrier aggregation and frame structures 1-3. The discussion about possible RRM impacts to 36.133 started in the RAN4#81 meeting in Reno, and the latest way forward was agreed in RAN4#82bs meeting in Spokane [2]. In this contribution, we discuss further the items listed as possibly impacted RRM items in the way forward.
2 Discussion
The sections that are considered as possibly impacted in TS 36.133 were listed in the WF [2] in the last meeting, and are shown in Table 1.
Table 1.
	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. Agreeable in principle, exact wording for CR to be decided by RAN4#83.

	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

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



CRs were already agreed for power headroom and measurement reporting delay in [3] and [4], and we do not see any further changes needed for these issues without further agreements from RAN1. Below we discuss briefly some of the other remaining issues.
TA adjustment delay
Possible changes in TA adjustment delay have been discussed in the previous meetings, considering RAN1 discussion about reduced HARQ timing and maximum TA within the short TTI work item. Furthermore, the possibility to tighten the 2 ms extra margin within the TA adjustment delay was discussed. Shortening the TA adjustment delay should be based on the gain that can be obtained in UL performance if the requirement is tightened, and the complexity of defining different TA adjustment delay requirements with different TTI lengths. 
In our view, it makes sense to reduce the TA adjustment delay while HARQ feedback delay is also reduced. However, as RAN1 discussion about HARQ timing and maximum TA is still ongoing, agreements on this part of TA adjustment delay in RAN4 need to wait until RAN1 agreements are available. Reducing the 2 ms extra margin is up to RAN4 discussion, and we think tightening this part should be considered. 
SCell activation and deactivation
It has been proposed in the previous meetings that SCell activation delay requirements could be tightened due to shortened HARQ processing time and CQI reporting delay. Proposal has been that the current requirement of CQI transmission latest in subframe n+24 for known cell and n+34 for unknown cell would be tightened with 1 or 2 subframes.
We agree that there is a possibility to tighten the requirement due to reduced processing time. However, the gain of 1 or 2 ms is minor, and RAN4 should agree whether the gain is worth the effort of defining separate requirements for short and normal TTI length.
Maximum Transmission Timing Difference in CA
In the current RAN4 specification, maximum transmission timing difference between pTAG and sTAG is defined as 32.47µs
The UE shall be capable of handling a maximum uplink transmission timing difference between the pTAG and the sTAG of at least 32.47µs provided that the UE is:
-	configured with intra-band non-contiguous CA and
-	configured with the pTAG and the sTAG,
In the last two meetings, it has been pointed out that with short TTI operation, possible power control issues may occur, because the defined maximum transmission timing difference takes a larger part of the 2 symbol length short TTI than it does for normal TTI. This depends on RAN1 agreements about the supported timing difference and power control, and we think RAN4 should reflect to RAN1 agreement about the supported timing difference. However, there are no further agreements from RAN1 since the last meeting, so RAN4 shall still wait for finalization of the discussion in RAN1. 
3 Summary
[bookmark: _GoBack]In this contribution, we have discussed the possible RRM impacts due to the shortened processing time and TTI length in LTE, based on the way forward that was agreed in the Spokane meeting. The discussion concentrated on possible changes in TA adjustment delay, SCell activation delay and maximum transmission timing difference requirements. 
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