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1. Introduction
In last RAN4 meeting, the RRM impact from sTTI operation was further discussed and one impact summary was approved in [1]. The agreements were duplicated as below.
	Clause
	Impacted Requirement
	Notes

	7.1.2
	S-PUCCH and S-PUSCH transmission timing requirements
	Assuption 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 cosniderong 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 shallbe 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
	Investgate possible power control issues due to time difference between pTAG and sTAG being a larger proportion of an sTTI


In this contributions, we further analyse the impact on power headroom reporting (PHR) requirement by using shortened TTI, and some proposals are drawn for future CRs.
2. Progress in RAN1
The agreements of sTTI in RAN1 #88 could be found in Session notes Shortened TTI and processing time for LTE, 
	Agreements:
· Confirm working assumption on support for {DL,UL} sTTI combination {2,7}.
· 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}

· FFS whether different sTTI combination can be configured for different PUCCH group
Agreements:
· In case of collision between sPUSCH and sPUCCH in the same sTTI on a given carrier for a UE

· The UE transmits both sPUSCH and sPUCCH if the UE is indicating the capability of and is configured with simultaneous transmission of sPUSCH and sPUCCH

· Otherwise, the UE transmits only sPUSCH including UCI of sPUCCH
· FFS whether some priority rule applies for inclusion of UCI from sPUCCH
· FFS between 
· If UE is indicating the capability of and is configured with simultaneous transmission, it applies to both sPUSCH/sPUCCH and PUSCH/PUCCH

· Separate capability signaling and configuration of simultaneous transmission for sPUSCH/sPUCCH and PUSCH/PUCCH are defined


3. Impact on PHR requirement
The current requirement for PHR has some period and reporting definition, which is duplicated as below,
	9.1.8.1
Period

The reported power headroom shall be estimated over 1 subframe.
9.1.8.2
Reporting Delay

The power headroom reporting delay is defined as the time between the beginning of the power headroom reference period and the time when the UE starts transmitting the power headroom over the radio interface. The reporting delay of the power headroom shall be 0 ms, which is applicable for all configured triggering mechanisms for power headroom reporting.

9.1.8.4
Report Mapping

The power headroom reporting range is from -23 ...+40 dB. Table 9.1.8.4-1 defines the report mapping.

Table 9.1.8.4-1: Power headroom report mapping
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3.1. Estimation period of PHR 
For the sTTI case, power may vary among different TTIs on one certain serving carrier, or uplink transmission may be scheduled on some of the sTTIs within 1 subframe on one certain serving carrier, and therefore the power headroom on one serving carrier may be different for each sTTI within one subframe on one certain serving carrier. Power headroom indicates how much transmission power left for a UE to use in addition to the power being used by current transmission. eNB use this PHR to estimate how much uplink bandwidth a UE can use and then make the uplink scheduling decision, that is , the estimation period of PHR shall keep in line with the scheduling time interval, which is TTI. In normal TTI case, since 1 TTI is equivalent to 1 subframe(1ms), the requirement of estimation period was specified as 1 subframe for both type 1 and type 2 PHR. However, if the TTI length is shortened, then the straightforward way is to change the estimation period of PHR to accommodate the new TTI length. 
The proposal on requirement change is as below,
Proposal 1: for sTTI case, the reported power headroom shall be estimated over 1 TTI.

3.2. PHR mapping 

Power headroom is calculated based on the equation formula in TS36.213 section 5.1.1.2, based on up-to-date RAN1 progress, none of the parameter in those equations are changed due to sTTI, so it is reasonable to keep the mapping table unchanged unless RAN1 modifies the formula equation for sTTI case. Thus, we propose that,
Proposal 2: for sTTI case, the PHR table shall not be changed in TS36.133 unless RAN1 modifies the power headroom calculation equations in TS36.213.
4. Conclusions

In this contributions, we further analyse the impact on power headroom reporting (PHR) requirement by using shortened TTI, and two proposals are drawn for future CRs.
Proposal 1: for sTTI case, the reported power headroom shall be estimated over 1 TTI.

Proposal 2: for sTTI case, the PHR table shall not be changed in TS36.133 unless RAN1 modifies the power headroom calculation equations in TS36.213.
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