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7.2.1
1. Discussion and proposal
The objective of this email discussion is to develop text proposal for TR 36.842 capturing agreements and findings at RAN2#81bis. As the outcome, the following text is proposed to capture in TR 36.842.
Beginning of text proposal
Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is related to the technical report for the study item “Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Higher layer aspects” [2]
This activity involves the Radio Access work area of the 3GPP studies and has impacts both on the Mobile Equipment and Access Network of the 3GPP systems.

This document is intended to gather all technical outcome of the study item, and draw a conclusion on way forward.
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3
Definitions, symbols and abbreviations



3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].


<defined term>:
<definition>.


3.2
Symbols

For the purposes of the present document, the following symbols apply:


<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

HOF
HandOver Failure

RLF
Radio Link Failure
RSRP
Reference Signal Received Power
RSRQ
Reference Signal Received Quality
ToS
Time of Stay
4
Introduction
At the 3GPP TSG RAN #58 meeting, the Study Item description on “Study on Small Cell Enhancements for E-UTRA and E-UTRAN – Higher layer aspects” was approved [2]. This study item covers potential higher layer technologies to be considered for enhanced support of small cell deployments in E-UTRA and E-UTRAN to fulfil the deployment scenarios and the requirements specified in TR 36.932 [3]. 
5
Deployment scenarios and challenges
This section describes the deployment scenarios assumed in this study and the challenging issues in each scenario. In the following scenarios, the backhaul technologies categorised as non-ideal backhaul in TR 36.932 [3] are assumed. Fibre access which can be used to deploy Remote Radio Heads (RRHs) is not assumed in this study. HeNBs are not precluded, but not distinguished from Pico eNBs in terms of deployment scenarios and challenges even though the transmission power of HeNBs is lower than that of Pico eNBs.


5.1
Scenario #1
Scenario #1 is the deployment scenario where macro and small cells on the same carrier frequency (intra-frequency) are connected via non-ideal backhaul. In Scenario #1, the following challenges are expected:
a)
Mobility robustness: In particular increased HOF/RLF upon mobility from pico to macro cells [4];

b)
UL/DL imbalance between macro and small cells;

c)
Increased signalling load (e.g., to CN) due to frequent handover;
d)
Difficult to improve per-user throughput by utilizing radio resources in more than one eNB;

e)
Network planning and configuration effort;


5.1.1
Mobility robustness
Mobility performance in this scenario was analysed in TR 36.839 [4]. The conclusions in TR 36.839 are a baseline for this study.
5.1.2
UL/DL imbalance between macro and small cells
A UE is said to be in UL/DL imbalance situation if the UE’s best uplink cell and best downlink cell are different. In heterogeneous networks, the eNBs have different downlink output power, e.g., macro eNBs with high output power and pico eNBs with low output power, and the cells may have different UL PC settings. Due to this, an UL/DL imbalance situation may occur for some UEs.
UL/DL imbalance is illustrated in Figure 5.1.2-1. In Figure 5.1.2-1, the location of the UE and macro/pico eNBs is depicted on the X axis whereas the received signal strength is depicted on the Y axis. The curves are plotted with the assumption that UE transmission power is fixed and the UE location relative to the eNBs is varied. The macro eNB and the received macro DL power at the UE are depicted in blue. The pico eNB and the received pico DL power at the UE are depicted in green. The received UL power at the best UL eNB from the UE is depicted in orange. Uplink cell border in Figure 5.1.2-1 means that the received uplink signal strength from the UE is equal at the two eNBs. Downlink cell border in Figure 5.1.2-1 means that the received downlink signal strength from the two eNBs is equal at the UE. 
[image: image1.png]Received Signal Strength (dBm)

((2)

Uplink  Downlink
Border  Border

«K))

Location




Figure 5.1.2-1: UL/DL imbalance issue in HetNet deployments
In LTE, Reference Signal Received Power-based (RSRP-based) cell selection is often used. In this scheme, UEs may connect to the macro cell even though the path loss to the pico is lower due to the power imbalance. As a result, the pico cell size becomes relatively small compared to the macro cell size which can result in low UE uptake and small traffic offloading to the pico cells. To increase traffic offloading to the pico cells and to improve uplink performance, there is a need to increase the size of the pico cells. This can be done with the concept of Cell Range Extension (CRE) [5]. With CRE, a terminal is associated to a pico eNB even if the pico cell RSRP biased by a cell specific offset (CSO) is below the macro cell RSRP. In a heterogeneous deployment when the macro and pico cells are operated on the same frequency, a UE connected to a pico cell with CRE may experience strong interference from the macro cell.
It is FFS whether the UL/DL imbalance and the resulting UL throughput/capacity degradation is a challenge to be addressed in this study.

5.1.3
Increased signalling load (e.g., to CN) due to frequent handover

TR 36.932 defines a requirement to minimise signalling load to the CN as well as increase of backhaul traffic due to small cell deployments [4]. This section provides an insight into quantified signalling load with respects to increasing number of small cells in Scenario #1. 

Figure 5.1.3-1 shows the number of handovers for different UE speeds in a more dense heterogeneous deployment with 10 small cells per macro cell, randomly deployed with 50 m of the minimum ISD. Otherwise, simulation parameters are the same as in [4]. The increase in the number of handovers compared to a macro only network is 120 % - 140 %, depending on the UE speed. This could imply the increased amount of signalling messages over the radio interface between the source eNB and the UE, signalling over X2 interface as well as signalling towards the MME and the S-GW. 
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Figure 5.1.3-1: Increase in number of handovers where 10 small cells are deployed per macro cell
On the other hand, how much the signalling load due to handover is dominant to the total signalling load of different network nodes such as MME and eNB depends on amount of other signalling messages for e.g. connection maintenance as well different network configurations such as RRC inactivity timer.  Furthermore, with the RRC inactivity timer, the eNB can release the RRC connection when there is no data activity for a given period to control the amount of connected mode UEs. By releasing the RRC connection, the amount of handover signalling can be reduced whereas that of connection setup signalling is increased. Alternatively, the amount of handover signalling can be reduced by releasing the inactive UE when the handover would occur. Table 5.1.3-1 shows a comparison of the number of RRC connection setups and handovers for background traffic (Trace ID: 1) analysed in TR 36.822 [6]. Table 5.1.3-2 shows the amount of signalling messages over the S1 interface for both connection setup and X2 handover. For connection setup, the following S1-AP messages are assumed:
1.
Initial UE message (including Service Request)
2.
Initial Context Setup Request

3.
Initial Context Setup Response

4.
UE Context Release Request

5.
UE Context Release Command

6.
UE Context Release Complete
For X2 handover, the following S1-AP messages are assumed:
1.
Path Switch Request

2.
Path Switch Request ACK
These results could imply that the amount of signalling due to handover is clearly smaller than that of state transition messages when shorter RRC inactivity timer is applied. Furthermore, it should be noted that there are also other messages sent over S1-MME such as tracking area updates, paging etc.  In summary, the followings are observed:
-
The amount of signalling due to handover is increased over the radio interface and E-UTRAN including toward the CN as the number of small cells is increased.

-
How much dominant the handover signalling load to the CN is to the total signalling load in the E-UTRAN depends on the RRC inactivity timer. If the network releases RRC connection by setting the RRC inactivity timer to be shorter, the share of handover signalling to the CN can be reduced to be small as compared to connection setup up signalling. The longer timer results in the opposite way. The optimum RRC inactivity timer depends on the mobility rate and the traffic characteristics.
Table 5.1.3-1: Comparison of the number of RRC connection setups and handovers [6]
	Scheme
	Number of connection setups

(per UE per hour)
	Number of handovers (per UE per hour)

	
	
	Mobility Rate (cell changes per minute per UE)

	
	
	0.1
	0.3
	1
	3
	10

	Full use of RRC_CONNECTED
	0
	6
	18
	60
	180
	600

	RRC Release timer = 5s
	64
	0.6
	1.8
	6.1
	18.5
	62

	RRC Release timer = 10s
	53
	1.0
	3.3
	10.9
	32.3
	109


Table 5.1.3-2: Comparison of S1 messages between idle-connected state transition and handovers
	Scheme
	Number of S1 messages due to connection setup
(per UE per hour)
	Number of S1 messages due to handover

(per UE per hour)

	
	
	Mobility Rate (cell changes per minute per UE)

	
	
	0.1
	0.3
	1
	3
	10

	Full use of RRC_CONNECTED
	0
	12
	36
	120
	360
	1200

	RRC Release timer = 5s
	384
	1.2
	3.6
	12.2
	37.0
	124.0

	RRC Release timer = 10s
	318
	2.0
	6.6
	21.8
	64.6
	218.0

	
	
	
	
	
	
	


5.1.4
Difficult to improve per-user throughput by utilizing radio resources in more than one eNB
Different services and bearers typically have different QoS characteristics. For example, VoIP traffic has tight delay requirements but does not require high bit rates and can tolerate rather high packet losses. In contrast, best effort traffic benefits from higher bitrates but is less delay sensitive as compared to VoIP traffic. It is desirable to take such QoS requirements into account when multiple cell resources are available. However, if non-ideal backhaul as in [3] is utilised between macro and small cells, increasing user throughput by utilising radio resources across those of cells while taking QoS requirements into account is a challenge. 

For Scenario #1, CoMP can be considered as a way of utilising multiple cell resources as specified in TR 36.819 [7]. Nevertheless, Rel-11 CoMP assumed that small cells are low power RRHs using ideal backhaul. With non-ideal backhaul between macro and small cells, Rel-11 CoMP may not work well due to larger backhaul latency.

Furthermore, if the macro cell edge is also the area boundary served by the different eNBs, and a small cell is deployed as such that it covers the area boundary of different eNBs as shown in Figure 5.1.4-1, there would be a region that CoMP cannot be configured for the UE (Right half of a small cell in Figure 5.1.4-1). This is because Rel-11 CoMP can only support the case where all serving transmission points are served by the same eNB.


[image: image3.emf]
Figure 5.1.4-1: Issue on the CoMP/CA deployment at the macro cell edge
5.1.5
Network planning and configuration effort

Operator should be able to utilize small cells as a mean to flexibly and promptly provide coverage and/or additional capacity whenever such a condition prevails. Although some of self-configuration SON function may help for the initial setting of e.g. handover parameters, tailoring the setting of handover parameters to provide the same performance as in macro area may be difficult e.g. if there are many small cells deployed.
Specific solutions for network planning and configuration effort will not be discussed in this study item and will be handled by the other study item or work item later.

5.2
Scenario #2
Scenario #2 is the deployment scenario where macro and small cells on different carrier frequencies (inter-frequency) are connected via non-ideal backhaul. In Scenario #2, the following challenges are expected:
a)
Mobility robustness (not investigated in [4] and the problem of strong interference from macro on same carrier is not present);

b)
UL/DL imbalance between macro and small cells;

c)
Increased signalling load (e.g., to CN) due to frequent handover;
d)
Difficult to improve per-user throughput by utilizing radio resources in more than one eNB;

e)
Network planning and configuration effort;

For e), the same issue as in Scenario #1 is foreseen as described in subclause 5.1.5.
5.2.1
Mobility robustness
Challenges of mobility robustness in Scenario #2 are FFS.

5.2.2
UL/DL imbalance between macro and small cells
UL/DL imbalance as described in subclause 5.1.2 may exist between macro and small cells in Scenario #2. Unlike Scenario #1, there is no interference between macro and small cells. 

It is FFS whether the UL/DL imbalance and the resulting UL throughput/capacity degradation is a challenge to be addressed in this study.
5.2.3
Increased signalling load (e.g., to CN) due to frequent handover
The observation on the signalling load in Scenario #1 as described in subclause 5.1.3 can also be applied for Scenario #2. In addition, this section looks into mobility statistics for Scenario #2. The following performance metrics are evaluated:
1)
Statistics for number of mobility events per UE per hour
2)
Number of inter-eNB PCell handover events per UE per hour
These performance metrics are evaluated for the following methods:
-
Method A: For UEs served by a single cell only, i.e., either by a macro or a small cell
-
Method B: For UEs configured to deliver data via macro and small cells simultaneously
For Method B, mobility is always served by the macro cell layer while a small cell is added/ released depending on its vicinity. Detailed mobility and simulation assumptions are described in Annex B.
Figure 5.2.3-1 and 5.2.3-2 summarise the statistics for number of mobility events per UE per hour for both the methods, respectively. Results are presented for the cases with either 2 or 10 small cells per macro cell area, and different UE speeds. For Method A, the relative fraction of macro-to-macro handovers (MM HO) is modest, as the mobility events are dominated by macro-to-pico handovers (MP HO) and pico-to-macro handovers (PM HO). For the case with 10 small cells per macro-cell area, the fraction of pico-to-pico handovers (PP HOs) starts to become visible.
The results of Method B in Figure 5.2.3-2 show a constant number of PCell handovers (MM HO) independent on whether there are 2 or 10 small cells per macro-cell area. This is due to the fact that mobility is always served on the macro-layer. Comparing the results in Figure 5.2.3-1 and Figure 5.2.3-2 shows that the cost of Method B is a 20% increase in the number of RRC reconfigurations. 

The increased number of RRC reconfigurations originates from managing both macro and small cells simultaneously, as opposed to only managing either macro or small cell for Method A. The number of events in Fig. 5.2.3-2 is clearly dominated by events related to small cell configuration (roughly 60-80%). This is because a UE will naturally cross higher number of small cells (as compared to macro cells), and therefore experience more small cell reconfigurations than macro cell changes.
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Figure 5.2.3-1: Statistics for number of mobility events per UE per hour for Method A
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Figure 5.2.3-2: Statistics for number of mobility events per UE per hour for Method B
Figure 5.2.3-3 shows the cumulative distribution function for the number of small cell configuration operations (i.e., add, remove, change) without performing inter-eNB handover between macro cells. Hence, it basically shows the statistics for number of small cell mobility events while having the PCell on the same macro eNB. At the medium level, it is observed that 1-3 Small cell operations typically happen while the UE has the PCell on the same macro eNB. However, with 10% probability (i.e. 90th percentile), UEs can be subject to 8 small cell mobility events while having the PCell on the same macro eNB. The statistics in Fig. 5.2.3-3 are useful to get a first estimate of the core network signalling impact, if the data flow for UEs with Method B is from S-GW to the macro cell and from the macro cell to the small cell together. Given the assumptions for the data flow, it basically means that small cell mobility events, while still having the same macro-eNB as PCell, will not trigger any core network signalling (i.e. no path-switching). On the other hand, U-plane overhead on Transport Network as well as inter-eNB signalling will be increased due to routing all traffic via the macro cell.
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Figure 5.2.3-3: CDF for the number of small cell configuration operations
Fig. 5.2.3-4 shows statistics for the number of inter-eNB PCell handovers per UE per hour for both the methods. For Method A, a higher number of inter-eNB PCell changes is clearly observed as this happens for every inter-frequency handover between macro and small layer, as well as for intra-frequency handovers between different small cells (or different macro eNBs). In contrast, for Method B, inter-eNB PCell handovers are only triggered for the macro layer (intra-frequency). The results in Fig. 5.2.3-4 therefore shows on the order of a factor 3-4 higher number of inter-eNB PCell handovers for Method A, as compared to Method B.
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Figure 5.2.3-4: Number of inter-eNB PCell handover events per UE per hour
In summary, the followings are observed:
-
For dual Rx/Tx UEs, keeping the mobility anchor (S1-U and S1-MME) in the macro cell can save signalling overhead towards the CN (S1 path switch).
-
There is a trade-off between saving C-plane signalling towards the CN and U-plane overhead on Transport Network due to routing all traffic via the macro as well as inter-eNB C-plane signalling.
-
RRC reconfiguration overhead of managing both macro and small cells simultaneously is higher than that of managing either macro or small cell only.
5.2.4
Difficult to improve per-user throughput by utilizing radio resources in more than one eNB
Increasing user throughput by utilising radio resources across cells, while taking into account QoS requirements, is a challenge also in Scenario #2.

For Scenario #2, CA could be considered as a way of utilising multiple cell resources as specified in TS 36.300 [5]. Nevertheless, Rel-10/11 CA assumes that small cells are low power RRHs using ideal backhaul. With non-ideal backhaul between macro and small cells, Rel-10/11 CA may not work well due to larger backhaul latency.
The same issue as in Scenario #1 can be considered when a small cell is deployed as such that it covers the area boundary of difference eNBs as described in subclause 5.1.4.



5.3
Scenario #3
Scenario #3 is the deployment scenario where only small cells on one or more carrier frequencies are connected via non-ideal backhaul. In Scenario #3, the following challenges are expected:
a)
Mobility robustness (not investigated in [4] and the problem of strong interference from macro on same carrier is not present);


b)
Increased signalling load (e.g., to CN) due to frequent handover;

c)
Network planning and configuration effort;

For c), the same issue as for Scenario #1 is foreseen as described in subclause 5.1.5.
5.3.1
Mobility robustness
Challenges of mobility robustness in Scenario #3 are FFS.

5.3.2
Increased signalling load (e.g., to CN) due to frequent handover
6
Design goals
In order to resolve the challenges described in section 5, the following design goals are taken into account for this study in addition to the requirements specified in TR 36.932 [3].
In terms of mobility robustness:

-
For UEs in RRC_CONNECTED, Mobility performance achieved by small cell deployments should be comparable with that of a macro only network.

In terms of increased signalling load due to frequent handover:

-
Any new solutions should not result in excessive increase of signalling load towards the CN. However, additional signalling and user plane traffic load caused by small cell enhancements should also be taken into account.

In terms of improving per-user throughput and system capacity:

-
Utilising radio resources across macro and small cells in order to achieve per-user throughput and system capacity similar to ideal backhaul deployments while taking into account QoS requirements should be targeted.

7
Potential Solutions


8
Conclusions
Annex A (Informative):
Performance evaluation
Simulation models (i.e., simulation parameters or detailed scenarios) are not specified for this study. Calibration exercise is not performed. However, the following evaluation metrics can be considered as examples when companies provide simulation results:
-
System throughput (capacity);
-
Per-user throughput;
-
Packet delay spikes (e.g., due to mobility);
-
Mobility performance metrics (HOF/RLF, ToS);
-
UE power consumption;
-
Implementation complexity;
-
Transport network load;
Annex B:
Mobility and simulation assumptions for mobility evaluation in Scenario #2 (subclause 5.2.3)
 B.1
Mobility assumptions
Intra-frequency macro-to-macro cell handover is based on UE RSRP A3 event (neighbour cell becomes offset better than PCell). In order to optimize the UE power consumption and avoid unnecessary UE measurement gaps, periodic inter-frequency measurements every 40 ms are only enabled for non-CA UEs having reported the A2 event (cell becomes worse than threshold). 

The A2 threshold is set such that approximately 80% of the UEs on macro-layer perform inter-frequency measurements, i.e. meaning that the 20% macro-UEs with strongest macro cell signal level are not offloaded to the small cell layer i.e. UEs close to the macro will likely not utilize small cell layer in this simulation setup. When the inter-frequency measurements are enabled for a macro-UE, the same UE is configured with RSRQ A4 event (neighbour cell becomes better than threshold) for performing handover to the small cell. Thus, when the quality of the small cell becomes sufficiently good, the UE is offloaded to the small cell layer. 

As illustrated in Figure B.1-1, the handover to the small cell may happen for example at locations 1 or 2 depending on the settings of the A4 event. Note that if the handover is made too early to the small cell (say at location 1), the UE may experience a throughput loss as compared to being at the macro-layer, depending on the channel quality and number of active users at the two layers. Inter-frequency handover from the small cell and back to the macro-layer is initiated based on RSRQ A2. Also here it is important that the A2 event is optimized to maximize the end-user experienced throughput. If the UE trajectory is crossing two small cells with overlapping coverage area, intra-frequency small-to-small handover is based on RSRP A3 events from the UE.
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Figure B.1-1: Mobility events for a UE with Method A
For UEs with Method B, inter-frequency measurements on a second carrier are performed without measurement gaps i.e. while being served at macro layer carrier without the need for measurement gaps to perform inter-frequency measurements (although this may not be the case for all UEs as performing inter-frequency measurement without gaps is a UE capability). Thus, a UE on the macro layer is assumed to make transparent inter-frequency RRM measurements on the small cell layer without any measurement gaps. Having frequent inter-frequency measurements activated has a cost in terms of UE power consumption independently whether these are performed with or without gaps. Also in this case intra-frequency PCell handover at the macro-layer is assumed to be based on RSRP A3, while small cell addition (configuration) and removal (de-configuration) are based on RSRQ based A4 and A2, respectively. Intra-frequency Small cell change on the same carrier is triggered by RSRP A6 (signal level from another small cell candidate becomes a threshold better than the current small cell). An example of the various RRC reconfiguration events that may happen to a UE with Method B, when following a certain trajectory, is illustrated in Figure B.1-2. Whenever a handover, or small cell addition/release, takes place, it also involves sending a RRC reconfiguration command to the UE.
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Figure B.1-2: Mobility events for a UE with Method B
 B.2
Simulation assumptions
Dynamic system level simulations are conducted in coherence with 3GPP HetNet simulation guidelines outlined in [4]. The network topology consists of a regular 3-sector hexagonal macro layout, supplemented by either 2 or 10 small cells placed randomly in each macro cell area. Placement of small cells is, however, subject to constraints. The major downlink RRM algorithms are modelled, including detailed representation of the mobility mechanisms. The former includes UE physical-layer RRM measurement errors, Layer-3 filtering of those measurements, UE A{2,3,4,6} reporting events, and signalling delays for preparing a new target cell as well as execution delays. For the sake of simplicity, only RRC connected UEs are simulated (assuming full buffer traffic). Uniform spatial UE distribution is assumed, with users moving at constant speed in a fixed direction chosen random for each terminal at the start of the simulation. The default simulation parameters are summarized in Table B.2-1.
Table B.2-1: Simulation parameters
	Parameter
	Value

	Bandwidth
	10 MHz

	Macro and Pico Frequency
	1.8 GHz and 2.6 GHz

	Simulation Time
	200 s

	Shadowing Standard Deviation Macro
	8 dB

	Shadowing Standard Deviation Pico
	10 dB

	Shadowing Correlation Distance Macro
	50 m

	Shadowing Correlation Distance Pico
	13 m

	BS Tx Power Macro
	46 dBm

	BS Tx Power Pico
	30 dBm

	Distance Dependent Path-Loss Macro
	128.1 + 37.6 log10 (R)

	Distance Dependent Path-Loss Pico
	140.7 + 36.7 log10 (R)

	RSRP error – zero mean Gaussian
	1 dB std dev

	Filtering Factor K
	4 or 1

	RLF: Qout Threshold
	- 8 dB

	RLF: Qin Threshold
	- 6 dB

	Inter-frequency Measurements
	6 ms measurement gaps

CA: 40 ms, NO CA: A2-based

	A3 Time To Trigger (TTT)
	256 ms or 160 ms

	A3 Prep + Exec
	100 ms

	A3 Offset
	3 dB

	A2, A4 and A6 Time To Trigger (TTT)
	256 ms or 160 ms

	A2, A4 and A6 Prep + Exec
	100 ms

	A2 Threshold
	-16 dB or -17 dB RSRQ

	A4 Threshold
	-12 dB or -17 dB RSRQ

	A6 Offset
	1 dB


Annex C:
Agreements
This annex section captures the part of agreements for this study that may not fit in the main section so far. These agreements are supposed to be captured somewhere in this TR appropriately later.
-
We assume that the performance that can be achieved with Rel-10/11 solutions available with ideal backhaul (e.g. CA, CoMP, …) sets the technology potential of potential solutions developed in this SI for non-idea backhaul.
-
Overall observations from heterogeneous network SI should be used as input when analysing mobility robustness in SCE scenario #2.
-
Solution proposals addressing mobility robustness should be evaluated also in terms of scenario #2.
-
Further study SCE Scenario #2 regarding robust inter-frequency mobility. If we identify mobility robustness issues for scenario 2, we should also consider solutions for single RX/TX capable UEs.
-
From a standards point of view, each eNB should be able to handle UEs autonomously, i.e., provide the PCell to some UEs while acting as assisting eNB for other.
-
We assume that there will be only one S1-MME Connection per UE (requires confirmation by RAN3).
End of text proposal
3GPP
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