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1 Introduction
Requirements for high speed RRM were discussed in RAN4#80bis, and should be finalised in RAN4#81. For idle mode, there was an existing agreement for Tmeasure and Tevaluate which was confirmed in RAN4#80bis
Agreement: for idle mode, Tmeas=1*DRX cycle length and Tevaluate=3 *DRX cycle length are confirmed, at least for intrafrequency reselection
The remaining outstanding topics are the scope of the requirement (intra-frequency only, or intra-frequency + inter-frequency) and the value of Tdetect under high speed enhancement. In addition, requirements applicability has been discussed in RAN4, and it should be understood whether the UE is always expected to meet the enhanced requirement, or if some other applicability rule is needed. 
The purpose of this contribution is to discuss the outstanding issues to allow completion of the work item from an RRM perspective, 
2 Discussion

2.1 Scope of requirements
In RAN4#80bis, an agreement was reached that only intra-frequency requirement is considered in connected mode. For idle mode there was no corresponding agreement and one company expressed interest in high speed enhanced idle mode requirements. Our view is that in high speed deployments it will be necessary to deploy frequency layers with continuous coverage along the track. The reason is that the connected UEs would otherwise suffer dropped connections (outside of the discussion that has taken place on RRC connected requirements for DRX, even non DRX UEs are likely to have challenges since the cell identification time with measurement gaps is at least 3.84s (Nfreq=1, Gap pattern ID =0).. Non DRX requirements are not enhanced under this work item. Hence

 Observation 1 : High speed deployments are likely to have continuous coverage on each frequency layer

Based on observation 1, our view is that reselection between frequency layers is unlikely to be time critical in idle mode either. Therefore, we propose

Proposal 1 : The high speed enhancement applies only to intrafrequency measurements for idle mode, in addition to the already agreed 
2.2 Cell detection time in idle mode

Side conditions (eg Es/Iot) are not explicitly indicated in existing idle mode RRM requirements, although naturally the UE cannot detect and measure cells at very low SINR. Absolute and relative accuracy is implicitly stated  (… provided that the reselection criteria is met by at least XdB) and the conditions in which the UE should be able to measure cells in idle mode are broadly similar to the conditions in which it should be able to measure cells in RRC connected state. For this reason, we do not think it is so useful to introduce something equivalent to high SINR requirements for enhanced reselections in idle mode, since this would require a restructuring of the requirements to indicate that they apply at high SINR and that the UE is still expected to reselect (with longer delay, not fully specified but still necessary) when it detects a cell at somewhat lower SINR 
For RRC connected state, there are the following agreements on enhanced cell detection time

	· For Side condition, cell identification delay, measurement period and measurement period, it is agreed that the following options should be considered:

· Option 1: Es/Iot = 0dB, 6*DRX cycles for cell identification, 3*DRX cycles for measurement period

· Option 1a: Es/Iot = 0dB, 8*DRX cycles for cell identification, 3*DRX cycles for measurement period

· Option 2: Es/Iot = -6dB, [10]*DRX cycles for cell idenfication, [3]*DRX cycles for measurement period

· Option 3: Es/Iot = -3dB, 8*DRX cycles for cell idenfication, 3*DRX cycles for measurement period


Since the evaluation period and RRC connected state measurement period are equivalent (3 DRX cycles) it seems that such requirements could be directly reused in RRC idle state. Since only option 2 covers low Es/Iot (down to -6dB), we propose that intra frequency cell detection requirement in idle mode follows option 2.

Proposal 2 : Tdetect,EUTRAN_Intra of 10 DRX cycles is specified for the idle mode enhanced requirement
Taking this proposal with existing agreements for Tmeasure and Tevaluate gives the idle enhanced requirements:

	DRX cycle length [s]
	Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra

[s] (number of DRX cycles)

	0.32
	3.2 (10)
	0.32(1)
	0.96 (3)

	0.64
	6.4 (10))
	0.64 (1)
	1.92 (3)

	1.28
	12.8 (10)
	1.28 (1)
	3.84 (3)

	2.56
	25.6 (10)
	2.56 (1)
	7.68 (3)


2.3 Applicability for requirements

In [1], it was proposed to introduce the following applicability rule for HST requirements:
	-
The enhanced requirements for cell identification and measurement defined for high speed in section 4.x for Idle mode and section 8.x for Connected mode shall apply provided that

-
HST indicator [Editor’s Note: exact name of the parameter will be used when introduced in RAN2] is signalled to UE using per-cell signalling, and 

-
Timer for HST requirement application [Editor’s Note: exact name of the timer will be used when introduced in RAN2] is running, and 
-
One of the following conditions is met

-
Network allows UE to automously decide the application of HST requirements [Editor’s Note: exact name of the parameter will be used when introduced in RAN2] and UE UE estimates its mobility state as “high”
-
Network does not allow UE to automously decide the application of HST requirements [Editor’s Note: exact name of the parameter will be used when introduced in RAN2] 

-
UE cannot or not configured to estimate its mobility state


The highlighted applicability rule seems to be conflicting with the rule which immediately follows, and it seems that the second rule is the correct one (for the statement that the requirements shall apply, the UE should not be configured to make autonomous decisions. At any rate, the applicability rule depends on 

· The per cell HST indicator, which RAN4 requested RAN2 to specify in  [2]
· A new timer, which has been discussed but not agreed as one of the RRC connected state solutions but which has not been discussed within the context of RRC Idle mode

· A new IE which allows the UE to autonomously decide the applicability of HST requirements or not

· The configuration of UE mobility state estimation, which needs to be not possible, or not configured to allow the UE to apply high speed requirements

Taking these dependencies one by one

· The per cell HST signalling has already been requested to be added to signalling and it is natural that HST requirements would not apply if this indicator was not sent

· The timer is discussed as a variant of “solution 3” for RRC connected state only. As there is no agreement in RAN4 even for RRC connected state, and the extension to RRC idle state has not been considered, no request has been made to include any signalling for this timer. Since the WI is due to be completed in December 2016 and it is likely to take multiple meeting cycles to introduce a new IE there is no time to add an additional IE (eg the per cell HST indicator was requested in August from RAN4 perspective, RAN2 discussed the indicator in October, and asked some questions which RAN4 will presumably address in November) 
· Similar considerations apply to the proposed IE to allow the UE to autonomously decide to apply high speed requirements. There is insufficient time to request this signalling. In addition, since the UE autonomous detection means is not known or specified (reliable speed detection with low power consumption is well known to be a challenging problem based on past RAN4 discussions) there are no guarantees on how the UE will behave if it is allowed to decide autonomously to apply the high speed requirements. As this configuration does not have well defined behaviour, it is likely anyway that networks would indicate not to decide on the applicability autonomously. Hence, there may be little gain of the additional signalling.
· We do not understand the rationale of not requiring the UE to meet the enhanced high speed requirements when mobility state estimation is enabled. In our understanding this is used for speed dependent scaling of the parameters Qhyst and Treselection and it could be reasonable to configure this feature while also configuring the physical layer to perform faster reselection.
Before introducing such applicability rules, RAN4 should analyse that they are necessary. While there may be additional power consumption to meet the high speed requirements, the HST indicator has already been agreed on a per cell basis. This means that only UEs in cells covering HST deployments would have additional power consumption. Moreover, the enhanced requirements should not imply an unreasonable increase in power consumption because they are assuming

· Measurement of intrafrequency cells once per DRX cycle. As the UE is already receiving paging it should not imply any significant increase in RF receiver activity to perform neighbour measurements at the same time

· Attempt to detect new cells approximately every 2nd DRX cycle (assuming P2 is agreed). Theoretically cell detection needs a search window of 5ms+2OFDM symbols so the duty cycles covering cell detection are in the range 0.2% to 1.6% with 0.4% duty cycle for a typical DRX cycle configuration of 1.28s. These are absolute duty cycles, the increase in duty cycle compared with legacy implementations will be significantly smaller.
Based on this analysis we do not think that it is necessary to introduce autonomous UE detection of the high speed state – indeed the additional power consumption for the UE to perform reliable speed estimation is likely more than the power consumption just to meet the enhanced requirements, since the enhanced requirements have been defined at a reasonable level, and taking power consumption concerns into account. 

In summary, from a WI completion point of view there is insufficient time to define the additional signalling for the proposed applicability rule, and from a technical point of view it does not seem necessary.
Proposal 3 : The applicability of high speed requirements is when the network indicates using the per cell HS indicator.
3 Conclusions

In this contribution we discuss remaining issues for HS requirements in idle mode, and make the following proposals
Proposal 1 : The high speed enhancement applies only to intrafrequency measurements for idle mode, in addition to the already agreed 

Proposal 2 : Tdetect,EUTRAN_Intra of 10 DRX cycles is specified for the idle mode enhanced requirement
Proposal 3 : The applicability of high speed requirements is when the network indicates using the per cell HS indicator.

Taking the proposals along with existing agreements for Tmeasure and Tevaluate gives the idle enhanced requirements:

	DRX cycle length [s]
	Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra

[s] (number of DRX cycles)

	0.32
	3.2 (10)
	0.32(1)
	0.96 (3)

	0.64
	6.4 (10))
	0.64 (1)
	1.92 (3)

	1.28
	12.8 (10)
	1.28 (1)
	3.84 (3)

	2.56
	25.6 (10)
	2.56 (1)
	7.68 (3)


4 References

[1] R4-168283
Introduction of applicability rule for HST RRM requirements, Nokia, Alcatel-Lucent Shanghai Bell
[2] R4-166804 
LS on high speed enhancement for RRM, Ericsson, Intel
