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1
Introduction
In [2] we have showed simulation results for cell specific Dynamic Time to Trigger (TTT) into Neighbour Cell List (NCL). In this contribution we extend our analysis and focus on the optimisation of Dynamic TTT parameter into NCL for improvement of mobility performance for low and high speed UEs.    
2
Impact of Dynamic TTT on UE Time of Stay in LPN layer 
UE Time of Stay (ToS) in a cell is strongly coupled with the size of the cell and the UE speed. This can be observed in Figure 1 showing simulation results for UE ToS in LPN layer for low (<60km/h) and high (>60km/h) speed UE for different TTT values. Figure 2 shows UE ToS only for high speed UE (>60km/h) and large values of TTT. The provided results were obtained through simulations performed for 4 LPNs with 30dBm power and macro cells with 43 dBm power. Detailed simulation assumptions have been listed in the Appendix. ToS in LPN is defined as the percentage of the total time. 
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Figure 1, ToS in LPN layer for low and high speed UEs and different TTT values
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Figure 2, ToS in LPN layer for high speed UEs and large TTT values
Based on the simulation results presented above the following observations can be made:

· High UE speed and/or small cell size implies a shorter UE ToS in the LPN layer
· For fast UEs (> 60 km/h) a handover to a small cell may not be worth it due to short ToS. A large value of TTT ensures that the UE can pass the cell without reporting it

· For low and medium speed UEs, TTT can be set to a small value to trigger measurement events quicker because signal quality slope is changing much faster than in macro only network. Hence, by enabling “instant” reporting of changing radio conditions they can be exploited much faster, if beneficial. 
We know from [1] that the worse mobility performance happens for high speed UEs. We also know from [1] that for Signaling Radio Bearer (SRB) via HSPA and baseline TTT values for low UE speed mobility performance is worse with small cell deployed under a macro cell than in case of macro only deployments [1]. 
The introduction of dynamic TTT parameter into the NCL could improve mobility performance in HetNet if tied to cell size and UE speed. In the next section we show the optimization of cell specific TTT for different UE speed.

Observation 1: Mobility performance (HOF and ping-pong rate) could be improved by defining a UE speed dependent, cell specific TTT
3
Optimisation of TTT for low and high speed UEs 

3.1 Optimisation of TTT for low speed UEs

The Figure 3 shows the ASU (1A+1C) fail rate for low and high speed UEs for different TTT values (see Appendix for list of TTT values). Those ssimulation results were obtained through simulations with 4 LPNs with 30dBm power and macro cell with 43 dBm power. Detailed simulation assumptions are listed in the Appendix.
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Figure 3, ASU (1A+1C) fail rate for low and high speed UEs for different TTT values
The 1D failure rate trend is the same but not shown in the separate plots. Decreasing TTT values for SHOs involving a macro cell and LPN leads to a decrease in SHO failure rate (ASU and SCC). However, at the same time this decrease of TTT values may slightly increase the ping-pong rate (about 3% in the comparison of TTT 450ms and 50ms showed in [2]). Based on those results one can conclude that decreasing the TTT values for UE mobility in HetNet is especially useful for low speed UEs. The high speed UEs could still have significant SHO failure rate (>10%). The important fact is that the usage of the SRB via DCH and eSCC decrease the ASU and SCC failure rate as shown in [1]. 
Observation 2: The application of lower cell specific TTT decreases the SHO failure rate in general. In particular, for low speed UEs the SHO failure rate can be decreased to the level of below 10%. 
3.2 Optimisation of TTT for high speed UEs

The optimisation of cell specific TTT for high speed UE requires the TTT to be configured such that the UE will skip the LPN. In Section 2 we have shown that the application of large TTT values, for high speed UEs, significantly reduces ToS in LPN layer. Figure 4 below shows Event 1D (macro->LPN) rate per second and Figure 5 shows Event 1D failure rate (macro->LPN). In the case of high speed UEs, the large TTT values in NCL were used for macro->LPN soft handover case and low TTT values for LPN->macro soft handover case (see Appendix for list of TTT values).  
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Figure 4: Event 1D rate per second (macro->LPN) for high speed UEs and large TTT values 
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Figure 5, Event 1D failure rate (macro->LPN) for high speed UEs and large TTT values
[Note: the failure rate for 4000 and 6000 ms are very close to 0% and therefore not visible on the Figure]
We observe in Figure 5 that the ASU (1A and1C) failure rate trend is the same 
As can be seen from Figure 4 and 5 the increase of TTT values causes significant reduction of SHO events from macro to LPN. The number of 1A events (LPN addition to Active Set) is reduced due to large TTT value preventing preceding the ASU (when UE served by a macro cell only is moving towards an LPN). The number of event 1D (Serving Cell Change to LPN) is even more reduced due to large TTT value but also due to much lower number of 1A events. Very large TTT value for high speed UEs in case of inbound SHO (macro->LPN) and low value in case of outbound SHO (LPN->macro) keeps macro cell almost always in the Active Set acting as the serving cell. The increase in TTT value should be big enough to prevent ASU and SCC towards LPNs for high speed UEs. The particular value to be used for this minimization depends on the actual UE speed.  

This solution provides benefits over completely removing all LPN cells from NCL for high speed UEs. The reason is that when a high speed UE decreases its speed or stops immediately within LPN coverage then without LPN in NCL we could lose the macro signal due to interference from LPN. However, keeping the LPN in the NCL with large TTT values ensures correct reporting of the LPN and consequently successful SHO procedure performance.
Observation 3: The application of an optimal cell specific TTT for macro->LPN SHO case and low value TTT for LPN->macro SHO case values has a significant impact on minimizing ASU and SCC towards LPN and decreases ASU and SCC failure rate (for high speed UEs)
4
Measurement setup per LPN layer using legacy approach is not optimal 

Using current measurement configuration a specific TTT may be signalled to the UEs for each LPN layer (defined as LPNs belonging to the same power class, having similar coverage etc.). This could be achieved by sending NCL information only for a given set of cells and thus allowing a different TTT setting for each LPN layer. Albeit, this seems a good approach reusing all the functionality implemented in current networks, however there are some side-effects of doing so:
· Increased number of measurement configurations stored at the UE (number of LPN layers times the number of intra-frequency event sets configured to the UE and same for periodic and event triggered reports). This will also increase the resources consumed at the UE.
· Increased signaling on the Uu interface.
As it will be evident from the informative CR attached in the Annex, the cell specific TTT configuration is simple and does not require multiple messages to the UE. The TTT value just overrides the legacy value on per event and per cell basis.
Observation 4: Cell specific TTT extensions to legacy RRC measurement control message requires only one signaling transaction compared to multiple messages with legacy implementation.
5
Conclusion
In this discussion the benefits of a cell specific TTT have been described. The cell specific TTT may be set dynamically as part of Neighbor Cell List and can be sent to the UE based on its speed and size of the target cell. At lower UE speeds a lower value of the TTT decreases ASU failure rate (and in turn SCC failure rates). At higher UE speed a larger value of the TTT minimizes the absolute number of ASU (and in turn SCC) towards LPN and thus decreases ASU (and in turn) SCC failure rate. The solution requires UE speed detection which could be performed on the network side. 
It should be noted that in the presented simulation results the TTT optimization was performed for all LPN cells independent on LPN coverage which is affected for example by distance from macro cell. The application of TTT in NCL could be enhanced by optimizing the setting per every LPN cell separately.
To summarize – all observations have been listed once more below: 
Observation 1: Mobility performance (HOF and ping-pong rate) could be improved by defining a UE speed dependent, cell specific TTT
Observation 2: The application of lower cell specific TTT decreases the SHO failure rate in general. In particular, for low speed UEs the SHO failure rate can be decreased to the level of below 10%. 
Observation 3: The application of an optimal cell specific TTT for macro->LPN SHO case and low value TTT for LPN->macro SHO case values has a significant impact on minimizing ASU and SCC towards LPN and decreases ASU and SCC failure rate (for high speed UEs)
Observation 4: Cell specific TTT extensions to legacy RRC measurement control message requires only one signaling transaction compared to multiple messages with legacy implementation.
From the above mentioned observations the following proposal can be made: 
Proposal 1: Allow a per-event cell specific TTT to be configured by the network.
Proposal 2: Allow per event, cell specific TTT to be signaled to UEs.
Proposal 3: (FFS) to allow, optionally, scaling of the cell specific TTT depending on the UE speed (based on some agreed rules).
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Appendix – Informative CR
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Appendix – Simulation Assumptions
	Parameter
	Value

	Macro-pico deployment type
	Co-channel

	Cell loading [%]
	100

	Number of sites/sectors
	7/21

	LPN deployment method
	Random placement: LPN randomly and uniformly placed within a Macro cell satisfying the distance requirement

	UE speed  [km/h]
	3, 30, 60, 90,120

	UE movement
	Random

( After initially being dropped at a random location, the UE will randomly select a direction and move in a straight line at a constant speed)

	Event 1A, 1B Reporting Range [dB]
	1A 4.5, 1B 4.5

	Event 1A, 1B, 1C Hysteresis [dB]
	1A:0dB, 1B:0dB, 1C:1dB

	Event 1A, 1B Maximum Network Delay [ms]
	200ms (SRB over HSPA)

(the interval between the time UE sends a mobility event report (E1a, E1b) on the UL till the time it receives a L3 confirmation on the DL ( ASU ))

	Event 1D Hysteresis [dB]
	1

	Event 1D Maximum Network Delay [ms]
	200ms (SRB over HSPA)

(the interval between the time UE sends a mobility event report (E1d) on the UL till the time it receives a L3 confirmation on the DL ( RBR or PCR))

	Tmeasurement period intra [ms] 
	200

	Layer3 Filter Parameter K

(corresponding to 458ms filter time constant with Tmeasurement period intra =200 ms)
	3

	CIO [dB]
	0dB

	Max active set size
	3

	Threshold for receiving RBR/ASU, Ec/Io [dB]
	-23dB (dual rx)

	Event 1A, 1B W
	0

	Period to evaluate the Ping-pong handover [s]
	1


Baseline TTT values:

	
	M2M
	M2P
	P2M
	P2P

	1A
	320ms
	320ms
	320ms
	320ms

	1B
	640ms
	640ms
	640ms
	640ms

	1C
	320ms
	320ms
	320ms
	320ms

	1D
	320ms
	320ms
	320ms
	320ms


NOTE: Baseline values are also used for all cases for macro->macro SHO type

Tested sets of TTT values (low speed UE optimization):
· TTT = 0
	
	M2M
	M2P
	P2M
	P2P

	1A
	320ms
	0ms
	0ms
	0ms

	1B
	640ms
	0ms
	0ms
	0ms

	1C
	320ms
	0ms
	0ms
	0ms

	1D
	320ms
	0ms
	0ms
	0ms


· TTT = 50

	
	M2M
	M2P
	P2M
	P2P

	1A
	320
	50ms
	50ms
	50ms

	1B
	640
	100ms
	100ms
	100ms

	1C
	320
	50ms
	50ms
	50ms

	1D
	320
	50ms
	50ms
	50ms


· TTT = 100
	
	M2M
	M2P
	P2M
	P2P

	1A
	320ms
	100ms
	100ms
	100ms

	1B
	640ms
	300ms
	300ms
	300ms

	1C
	320ms
	100ms
	100ms
	100ms

	1D
	320ms
	100ms
	100ms
	100ms


· TTT = 200
	
	M2M
	M2P
	P2M
	P2P

	1A
	320ms
	200ms
	200ms
	200ms

	1B
	640ms
	500ms
	500ms
	500ms

	1C
	320ms
	200ms
	200ms
	200ms

	1D
	320ms
	200ms
	200ms
	200ms


· TTT = 450
	
	M2M
	M2P
	P2M
	P2P

	1A
	320ms
	450ms
	450ms
	450ms

	1B
	640ms
	750ms
	750ms
	750ms

	1C
	320ms
	450ms
	450ms
	450ms

	1D
	320ms
	450ms
	450ms
	450ms


Tested sets of TTT values (high speed UE optimization):

· TTT = 500

	
	M2M
	M2P
	P2M
	P2P

	1A
	320ms
	500ms
	50ms
	200ms

	1B
	640ms
	1000ms
	100ms
	500ms

	1C
	320ms
	500ms
	50ms
	200ms

	1D
	320ms
	500ms
	50ms
	200ms


· TTT = 1000

	
	M2M
	M2P
	P2M
	P2P

	1A
	320ms
	1000ms
	50ms
	200ms

	1B
	640ms
	2000ms
	100ms
	500ms

	1C
	320ms
	1000ms
	50ms
	200ms

	1D
	320ms
	1000ms
	50ms
	200ms


· TTT = 1500

	
	M2M
	M2P
	P2M
	P2P

	1A
	320ms
	1500ms
	50ms
	200ms

	1B
	640ms
	3000ms
	100ms
	500ms

	1C
	320ms
	1500ms
	50ms
	200ms

	1D
	320ms
	1500ms
	50ms
	200ms


· TTT = 2000

	
	M2M
	M2P
	P2M
	P2P

	1A
	320ms
	2000ms
	50ms
	200ms

	1B
	640ms
	4000ms
	100ms
	500ms

	1C
	320ms
	2000ms
	50ms
	200ms

	1D
	320ms
	2000ms
	50ms
	200ms


· TTT = 2500

	
	M2M
	M2P
	P2M
	P2P

	1A
	320ms
	2500ms
	50ms
	200ms

	1B
	640ms
	5000ms
	100ms
	500ms

	1C
	320ms
	2500ms
	50ms
	200ms

	1D
	320ms
	2500ms
	50ms
	200ms


· TTT =3000
	
	M2M
	M2P
	P2M
	P2P

	1A
	320ms
	3000ms
	50ms
	200ms

	1B
	640ms
	6000ms
	100ms
	500ms

	1C
	320ms
	3000ms
	50ms
	200ms

	1D
	320ms
	3000ms
	50ms
	200ms


· TTT =3500
	
	M2M
	M2P
	P2M
	P2P

	1A
	320ms
	3500ms
	50ms
	200ms

	1B
	640ms
	7000ms
	100ms
	500ms

	1C
	320ms
	3500ms
	50ms
	200ms

	1D
	320ms
	3500ms
	50ms
	200ms


· TTT = 4000

	
	M2M
	M2P
	P2M
	P2P

	1A
	320ms
	4000ms
	50ms
	200ms

	1B
	640ms
	8000ms
	100ms
	500ms

	1C
	320ms
	4000ms
	50ms
	200ms

	1D
	320ms
	4000ms
	50ms
	200ms


· TTT = 4400

	
	M2M
	M2P
	P2M
	P2P

	1A
	320ms
	4400ms
	50ms
	200ms

	1B
	640ms
	9000ms
	100ms
	500ms

	1C
	320ms
	4500ms
	50ms
	200ms

	1D
	320ms
	4500ms
	50ms
	200ms


· TTT = 5000

	
	M2M
	M2P
	P2M
	P2P

	1A
	320ms
	5000ms
	50ms
	200ms

	1B
	640ms
	10000ms
	100ms
	500ms

	1C
	320ms
	5000ms
	50ms
	200ms

	1D
	320ms
	5000ms
	50ms
	200ms


· TTT = 5500

	
	M2M
	M2P
	P2M
	P2P

	1A
	320ms
	5500ms
	50ms
	200ms

	1B
	640ms
	11000ms
	100ms
	500ms

	1C
	320ms
	5500ms
	50ms
	200ms

	1D
	320ms
	5500ms
	50ms
	200ms


· TTT = 6000

	
	M2M
	M2P
	P2M
	P2P

	1A
	320ms
	6000ms
	50ms
	200ms

	1B
	640ms
	12000ms
	100ms
	500ms

	1C
	320ms
	6000ms
	50ms
	200ms

	1D
	320ms
	6000ms
	50ms
	200ms


TTT increase





TTT increase
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<1st change>

14.1.2
Intra-frequency reporting events for FDD

Within the measurement reporting criteria field in the Measurement Control message the UTRAN notifies the UE which events should trigger a measurement report. If present, the "reporting criteria for secondary UL frequency" notifies the UE which events should trigger a measurement report for the secondary uplink frequency. The listed events are the toolbox from which the UTRAN can choose the reporting events that are needed for the implemented handover evaluation function, or other radio network functions. If present, the IE "Cells to be excluded in detected set cells" notifies the UE to exclude cells from corresponding measurement report and UE shall exclude indicated cells from measurement report for intra-frequency measurement.


All the specified events are measured with respect to any of the measurement quantities given in subclause 14.1.1. The measurement quantities are measured on the monitored primary common pilot channels (CPICH) of the cell defined in the measurement object and measurement object on secondary UL frequency.


Special mechanisms for the events are illustrated in subclause 14.1.4 and 14.1.5.


NOTE:
The events below are numbered 1A, 1B, 1C,… since all intra-frequency reporting events would be labelled 1X, inter-frequency reporting events would be labelled 2X, and so on for the other measurement types.


When one intra-frequency measurement identity corresponds to multiple intra-frequency events with identical event identities, the UE behaviour is not specified.


When a cell specific "Time to trigger" parameter is not indicated in the measurement control signalling, the default value of "Time to trigger” based on the earlier specification shall apply.

<2nd change>

10.3.7.39
Intra-frequency measurement reporting criteria

The triggering of the event-triggered reporting for an intra-frequency measurement. All events concerning intra-frequency measurements are labelled 1x where x is a, b, c….


Event 1a: A Primary CPICH enters the Reporting Range (FDD only).


Event 1b: A Primary CPICH leaves the Reporting Range (FDD only).


Event 1c: A Non-active Primary CPICH becomes better than an active Primary CPICH (FDD only).


Event 1d: Change of best cell (FDD only).


Event 1e: A Primary CPICH becomes better than an absolute threshold (FDD only).


Event 1f: A Primary CPICH becomes worse than an absolute threshold (FDD only).


Event 1g: Change of best cell in TDD.


Event 1h: Timeslot ISCP below a certain threshold (TDD only).


Event 1i: Timeslot ISCP above a certain threshold (TDD only).


Event 1j: A Non-active E-DCH but active DCH Primary CPICH becomes better than an active E-DCH Primary CPICH (FDD only).


		Information Element/Group name

		Need

		Multi

		Type and reference

		Semantics description

		Version



		Parameters required for each event

		OP

		1 to <maxMeasEvent>

		

		

		



		>Intra-frequency event identity

		MP

		

		Intra-frequency event identity 10.3.7.34

		

		



		>Triggering condition 1

		CV–clause 0

		

		Enumerated(Active set cells, Monitored set cells, Active set cells and monitored set cells)

		Indicates which cells can trigger the event

		



		>Triggering condition 2

		CV–clause 6

		

		Enumerated(Active set cells, Monitored set cells, Active set cells and monitored set cells, Detected set cells, Detected set cells and monitored set cells)

		Indicates which cells can trigger the event

		



		

		CV-clause 10

		

		

		

		REL-5



		>Reporting Range Constant

		CV–clause 2

		

		Real(0..14.5 by step of 0.5)

		In dB. In event 1a,1b. 

		



		>Cells forbidden to affect Reporting range

		CV–clause 1

		1 to <  maxCellMeas>

		

		In event 1a,1b

		



		>>CHOICE mode

		MP

		

		

		

		



		>>>FDD

		

		

		

		

		



		>>>>Primary CPICH info

		MP

		

		Primary CPICH info 10.3.6.60

		

		



		>>>TDD

		

		

		

		

		



		>>>>Primary CCPCH info

		MP

		

		Primary CCPCH info 10.3.6.57

		

		



		>W

		CV–clause 2

		

		Real(0.0..2.0 by step of 0.1)

		

		



		>Hysteresis

		MP

		

		Real(0..7.5 by step of 0.5)

		In dB.

		



		>Threshold used frequency

		CV-clause 3

		

		Integer


(-115..165)




		Range used depend on measurement quantity.


CPICH RSCP -115..-25 dBm


CPICH Ec/No -24..0 dB


Pathloss 30..165dB


ISCP -115..-25 dBm

		



		

		

		

		Integer (-120..165)

		Range used depend on measurement quantity.


CPICH RSCP -120..-25 dBm


CPICH Ec/No -24..0 dB


Pathloss 30..165dB


ISCP -120..-25 dBm

		REL-6



		>DeltaThreshold used frequency

		CV-clause 8

		

		Integer(-5..-1)

		If present, the actual value of Threshold used frequency = Threshold used frequency + DeltaThreshold used frequency

		REL-5



		

		

		

		

		Not used in Release 6 and later

		REL-6



		>Reporting deactivation
 threshold

		CV–clause 4

		

		Integer(0, 1, 2, 3, 4, 5, 6, 7)

		In event 1a


Indicates the maximum number of cells allowed in the active set in order for event 1a to occur.


0 means not applicable


.

		



		>Replacement activation
 threshold

		CV-clause 5

		

		Integer(0, 1, 2, 3, 4, 5, 6, 7)

		In event 1c


Indicates the minimum number of cells allowed in the active set in order for event 1c to occur.


0 means not applicable

		



		

		

		

		

		In event 1j


Indicates the minimum number of cells allowed in the E-DCH active set in order for event 1j to occur.


For event 1j values 5, 6 and 7 are not applicable.


0 means not applicable

		REL-6



		>Time to trigger

		MP

		

		Time to trigger 10.3.7.64

		Indicates the period of time during which the event condition has to be satisfied, before sending a Measurement Report. Time in ms

		



		>Time to trigger for each cell

		OP

		

		Time to trigger list


10.3.7.xx

		Indicates the cells that have overridden time to trigger. Time in ms

		Rel-12



		>Amount of reporting

		CV–clause 7

		

		Integer(1, 2, 4, 8, 16, 32, 64, Infinity)

		In case the IE "Intra-frequency reporting criteria" is included in the IE "Inter-frequency measurement", this IE is not needed.

		



		>Reporting interval

		CV–clause 7

		

		Integer(0, 250, 500, 1000, 2000, 4000, 8000, 16000)

		Indicates the interval of periodical reporting when such reporting is triggered by an event. Interval in milliseconds.


0 means no periodical reporting. In case the IE "Intra-frequency reporting criteria" is included in the IE "Inter-frequency measurement", this IE is not needed.

		



		>Reporting cell status

		OP

		

		Reporting cell status 10.3.7.61

		

		



		>Periodical reporting information-1b

		CV–clause 9

		

		Periodical reporting info-1b


10.3.7.53aa

		In case the IE "Intra-frequency reporting criteria" is included in the IE "Inter-frequency measurement", this IE is not needed.

		REL-5



		>Use CIO

		CV-clause 10

		

		Boolean

		TRUE indicates that the cell individual offset shall be used for event evaluation

		REL-5



		Reporting criteria for secondary UL Frequency

		CV-Clause 11

		

		Intra-frequency measurement reporting criteria on secondary UL frequency

10.3.7.119

		

		REL-9



		Cells to be excluded in detected set cells

		CV-Clause 12

		1 to <64>

		

		If present the UE should exclude indicated cells in the event evaluation when intra-frequency detected set is enabled.

		REL-11



		>Primary CPICH info

		MP

		

		Primary CPICH info 10.3.6.60

		

		





		Condition

		Explanation



		Clause 0

		The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1b" or "1f", otherwise the IE is not needed.



		Clause 1

		The IE is optional if the IE "Intra-frequency event identity" is set to "1a" or "1b", otherwise the IE is not needed.



		Clause 2

		The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1a" or "1b", otherwise the IE is not needed.



		Clause 3

		The IE is mandatory present if the IE "Intra-frequency event identity" is set to , "1e", "1f", "1h" or "1i", otherwise the IE is not needed.



		Clause 4

		The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1a", otherwise the IE is not needed.



		Clause 5

		The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1c" or 1j , otherwise the IE is not needed.



		Clause 6

		The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1a" or "1e", otherwise the IE is not needed. 



		Clause 7

		The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1a", "1c" or 1j, otherwise the IE is not needed. 



		Clause 8

		The IE is optional if the IE "Intra-frequency event identity" is set to "1e", "1f", "1h" or "1i". Otherwise the IE is not needed.



		Clause 9

		The IE is optional if the IE "Intra-frequency event identity" is set to "1b", otherwise the IE is not needed.



		Clause 10

		The IE is optional if the IE "Intra-frequency event identity" is set to "1d", otherwise the IE is not needed.



		Clause 11

		The IE is not needed when sent in SYSTEM INFORMATION or when IE "Intra-frequency measurement reporting criteria" is included in the IE "Inter-frequency measurement", otherwise the IE is optional.



		Clause 12

		The IE is optional if the intra-frequency detected set is configured to trigger the measurement event, otherwise the IE is not needed.





10.3.7.xx
Time to trigger list

Contains the information for the list of objects for setting cell specific TTT.


		Information Element/Group name

		Need

		Multi

		Type and reference

		Semantics description

		Version



		Cell group specific TTT

		

		1 .. <maxCellGroups>

		

		

		Rel-12



		> Cell id list per group

		MP

		1 .. <maxCellPerGroup>

		

		

		Rel-12



		>> Intra-frequency cell id

		MP

		

		Integer(0 .. <maxCellMeas> - 1)

		

		Rel-12



		>Time to trigger

		MP

		

		Time to trigger 10.3.7.64

		Indicates the period of time during which the event condition has to be satisfied, before sending a Measurement Report. Time in ms

		Rel-12





<3rd change>

-- ***************************************************


--


-- MEASUREMENT CONTROL


--


-- ***************************************************


MeasurementControl ::= CHOICE {



-- The Rel-4 functionality of UE Positioning OTDOA AssistanceData TDD is only available



-- in the later-than-r3 branch of this message (i.e. through the use of the IE



-- ue-Positioning-OTDOA-AssistanceData-r4)


r3







SEQUENCE {




measurementControl-r3


MeasurementControl-r3-IEs,




v390nonCriticalExtensions

SEQUENCE {





measurementControl-v390ext

MeasurementControl-v390ext,





v3a0NonCriticalExtensions


SEQUENCE {






measurementControl-v3a0ext


MeasurementControl-v3a0ext,





laterNonCriticalExtensions

SEQUENCE {







-- Container for additional R99 extensions







measurementControl-r3-add-ext

BIT STRING
OPTIONAL,







v4b0NonCriticalExtensions


SEQUENCE{







-- The content of the v4b0 non-critical extension has been removed. If sent 








-- to a UE of AS release 4, the UE behaviour is unspecified. A UE of AS 








-- release 5 onward shall comply with the v4b0 and later extensions in this 








-- branch of the message.








v590NonCriticalExtensions

SEQUENCE {









measurementControl-v590ext

MeasurementControl-v590ext-IEs,









v5b0NonCriticalExtensions

SEQUENCE {










measurementControl-v5b0ext

MeasurementControl-v5b0ext-IEs,










nonCriticalExtensions


SEQUENCE {}

OPTIONAL









}





OPTIONAL








}





OPTIONAL







}





OPTIONAL






}





OPTIONAL





}





OPTIONAL




}





OPTIONAL



},



later-than-r3




SEQUENCE {




-- Least significant part of extended "RRC transaction identifier" (Rel-5 onward)




rrc-TransactionIdentifier

RRC-TransactionIdentifier,




criticalExtensions



CHOICE {





r4







SEQUENCE {






measurementControl-r4


MeasurementControl-r4-IEs,






v4d0NonCriticalExtensions


SEQUENCE {







-- Container for adding non critical extensions after freezing REL-5







measurementControl-r4-add-ext

BIT STRING

OPTIONAL,







v590NonCriticalExtensions

SEQUENCE{







measurementControl-v590ext

MeasurementControl-v590ext-IEs,







v5b0NonCriticalExtensions

SEQUENCE {









measurementControl-v5b0ext

MeasurementControl-v5b0ext-IEs,









nonCriticalExtensions


SEQUENCE {}

OPTIONAL








}
OPTIONAL







}
OPTIONAL





}
OPTIONAL





},





later-than-r4




SEQUENCE {






-- Most significant part of extended "RRC transaction identifier" (MSP):






-- extended "RRC transaction identifier" =





-- rrc-TransactionIdentifier-MSP * 4 + rrc-TransactionIdentifier





rrc-TransactionIdentifier-MSP

RRC-TransactionIdentifier,






criticalExtensions



CHOICE {







r6







SEQUENCE {








measurementControl-r6


MeasurementControl-r6-IEs,








v6a0NonCriticalExtensions

SEQUENCE {









measurementControl-v6a0ext

MeasurementControl-v6a0ext-IEs,









nonCriticalExtensions


SEQUENCE {}

OPTIONAL








}
OPTIONAL







},







criticalExtensions



CHOICE {








r7







SEQUENCE {









measurementControl-r7


MeasurementControl-r7-IEs,









-- Container for adding non critical extensions after freezing REL-7









measurementControl-r7-add-ext
BIT STRING

OPTIONAL,









v7b0NonCriticalExtensions

SEQUENCE {










measurementControl-v7b0ext

MeasurementControl-v7b0ext-IEs,










nonCriticalExtensions


SEQUENCE {}

OPTIONAL









}
OPTIONAL








},








criticalExtensions



CHOICE {









r8







SEQUENCE {










measurementControl-r8


MeasurementControl-r8-IEs,










-- Container for adding non critical extensions after freezing REL-9










measurementControl-r8-add-ext
BIT STRING

OPTIONAL,










v8a0NonCriticalExtensions

SEQUENCE {











measurementControl-v8a0ext

MeasurementControl-v8a0ext-IEs,











nonCriticalExtensions


SEQUENCE {}

OPTIONAL










}
OPTIONAL









},









criticalExtensions



CHOICE {










r9







SEQUENCE {










measurementControl-r9


MeasurementControl-r9-IEs,











-- Container for adding non critical extensions after freezing REL-10











measurementControl-r9-add-ext
BIT STRING

OPTIONAL,











v970NonCriticalExtensions


SEQUENCE {












measurementControl-v970ext


















MeasurementControl-v970ext-IEs,











nonCriticalExtensions


















SEQUENCE {}

OPTIONAL











}

OPTIONAL









},










criticalExtensions



CHOICE
{











r10







SEQUENCE
{













measurementControl-r10


MeasurementControl-r10-IEs, 













-- Container for adding non critical extensions after













-- freezing REL-11












measurementControl-r10-add-ext
BIT STRING

OPTIONAL, 












vaa0NonCriticalExtensions


SEQUENCE {













measurementControl-vaa0ext


















MeasurementControl-vaa0ext-IEs,













nonCriticalExtensions


SEQUENCE {}

OPTIONAL












}
OPTIONAL











},










criticalExtensions



CHOICE
{












r11







SEQUENCE
{














measurementControl-r11

























MeasurementControl-r11-IEs, 














-- Container for adding non critical extensions after














-- freezing REL-12













measurementControl-r11-add-ext
BIT STRING

























OPTIONAL,













nonCriticalExtensions


SEQUENCE {}

OPTIONAL












},












criticalExtensions



CHOICE
{












r12







SEQUENCE
{














measurementControl-r12

























MeasurementControl-r12-IEs, 














-- Container for adding non critical extensions after














-- freezing REL-13












measurementControl-r12-add-ext
BIT STRING

























OPTIONAL,













nonCriticalExtensions


SEQUENCE {}

OPTIONAL












},










criticalExtensions



SEQUENCE {}











   }











}

























}









}








}







}






}





}




}



}


}


MeasurementControl-r12-IEs ::=
SEQUENCE {



-- Measurement IEs




measurementIdentity



MeasurementIdentity-r9,




-- TABULAR: The measurement type is included in measurementCommand.




measurementCommand



MeasurementCommand-r12,




measurementReportingMode

MeasurementReportingMode


OPTIONAL,




additionalMeasurementList

AdditionalMeasurementID-List-r9

OPTIONAL,




cellDCHMeasOccasionInfo-TDD128
CellDCHMeasOccasionInfo-TDD128-r9
OPTIONAL,



-- Physical channel IEs




dpch-CompressedModeStatusInfo
DPCH-CompressedModeStatusInfo-r10

OPTIONAL


}


<4th change>

MeasurementCommand-r12 ::=


CHOICE {



setup







MeasurementType-r12,



modify







SEQUENCE {




measurementType





MeasurementType-r12



OPTIONAL



},



release







NULL


}


<5th change>

MeasurementType-r12 ::=



CHOICE {



intraFrequencyMeasurement


IntraFrequencyMeasurement-r12,



interFrequencyMeasurement


InterFrequencyMeasurement-r12,



interRATMeasurement




InterRATMeasurement-r11,



up-Measurement





UE-Positioning-Measurement-r10,



trafficVolumeMeasurement


TrafficVolumeMeasurement,



qualityMeasurement




QualityMeasurement,



ue-InternalMeasurement



UE-InternalMeasurement-r4,



csgProximityDetection



CSGProximityDetection,



eutraMeasurementForCELLFACH


EutraMeasurementForCELLFACH


}


<6th change>

IntraFrequencyMeasurement-r12 ::=

SEQUENCE {



intraFreqCellInfoList



IntraFreqCellInfoList-r10


OPTIONAL,



intraFreqCellInfoListOnSecULFreq
IntraFreqCellInfoListOnSecULFreq
OPTIONAL,



intraFreqMeasQuantity



IntraFreqMeasQuantity



OPTIONAL,



intraFreqReportingQuantity


IntraFreqReportingQuantity


OPTIONAL,



measurementValidity




MeasurementValidity




OPTIONAL,



reportCriteria





IntraFreqReportCriteria-r12


OPTIONAL,



periodicalReportingCriteriaOnSecULFreq












PeriodicalWithReportingCellStatusOnSecULFreq
OPTIONAL


}


<7th change>

IntraFreqReportCriteria-r12 ::=

CHOICE {



intraFreqReportingCriteria


IntraFreqReportingCriteria-r12,



periodicalReportingCriteria


PeriodicalWithReportingCellStatus,



noReporting






ReportingCellStatusOpt


}


<8th change>

IntraFreqReportingCriteria-r12 ::= SEQUENCE {



eventCriteriaList




IntraFreqEventCriteriaList-r12


OPTIONAL,


eventCriteriaListOnSecULFreq

IntraFreqEventCriteriaListOnSecULFreq
OPTIONAL,



excludedCellInfoList



CellInfoListToBeExcluded-r11


OPTIONAL


}

<9th change>

IntraFreqEventCriteriaList-r12 ::=

SEQUENCE (SIZE (1..maxMeasEvent)) OF












IntraFreqEventCriteria-r12

<10th change>

IntraFreqEventCriteria-r12 ::=
SEQUENCE {



event







IntraFreqEvent-r7,



hysteresis






Hysteresis,


timeToTrigger





TimeToTrigger,


timeToTriggerCellSpecific


TimeToTriggerList-r12 



OPTIONAL,



reportingCellStatus




ReportingCellStatus




OPTIONAL


}

<11th change>

TimeToTriggerList-r12 ::=

SEQUENCE (SIZE (1.. maxCellGroups)) OF CellGroupSpecificTTT-r12

CellIdListPerGroup ::=


SEQUENCE (SIZE  (1.. maxCellPerGroup)) OF IntraFreqCellID


<12th change>

CellGroupSpecificTTT-r12 ::=
SEQUENCE {


cellIdListPerGroup





CellIdListPerGroup,


timeToTrigger





TimeToTrigger


}

<13th change>

MeasuredResultsOnRACHeutraFreq,



MeasurementCommand,



MeasurementCommand-r4,


MeasurementCommand-r6,


MeasurementCommand-r7,


MeasurementCommand-r8,



MeasurementCommand-r9,



MeasurementCommand-r10,



MeasurementCommand-r11,


MeasurementCommand-r12,


MeasurementIdentity,



MeasurementIdentity-r9,



MeasurementIdentityExt,



MeasurementReportingMode,



NewInterFreqCellList-v7b0ext,



NewInterFreqCellList-LCR-v8a0ext,



NewIntraFreqCellList-LCR-v8a0ext,



PeriodicalWithReportingCellStatusOnSecULFreq,



PrimaryCCPCH-RSCP,


<14th change>


maxHSSCCHs,



maxHSSCCHs-1,



maxHSSICH-TDD128,



maxHSSICH-TDD128-1,



maxHS-SCCHLessTrBlk,



maxInterSysMessages,



maxLoCHperRLC,



maxLoggedMeasReport,



maxnumLoggedMeas,


maxCellGroups,



maxCellPerGroup,


maxMAC-d-PDUsizes,



maxMBMS-CommonCCTrCh,



maxMBMS-CommonPhyCh,



maxMBMS-CommonRB,



maxMBMS-CommonTrCh,



maxMBMS-Freq,



maxMBMS-L1CP,


<15th change>

maxHSSICH-TDD128-1


INTEGER ::= 3

maxInterSysMessages


INTEGER ::= 4


maxLoCHperRLC



INTEGER ::= 2


maxLoggedMeasReport


INTEGER
::=
128

maxCellGroups



INTEGER
::=
8


maxCellPerGroup



INTEGER
::=
16

maxMAC-d-PDUsizes


INTEGER ::= 8

maxMBMS-CommonCCTrCh

INTEGER ::= 32


maxMBMS-CommonPhyCh


INTEGER ::= 32


maxMBMS-CommonRB


INTEGER ::= 32


maxMBMS-CommonTrCh


INTEGER ::= 32


maxMBMS-Freq



INTEGER ::= 4


maxMBMS-L1CP



INTEGER ::= 4


maxMBMSservCount


INTEGER ::= 8


maxMBMSservModif


INTEGER ::= 32


maxMBMSservSched


INTEGER ::= 16


maxMBMSservSelect


INTEGER ::= 8



