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1. Overall Description:

RAN WG1 has in the RAN1#73 and RAN1#74 meetings agreed on several text proposals on the study item Further EUL Enhancements. Since RAN WG2 is the leading working group for the study item and the responsible group for the technical report, RAN WG1 would kindly ask RAN WG2 to take the text proposals agreed in RAN WG1 into consideration for inclusion into the technical report for the study item Further EUL Enhancements.
The complete list of text proposals agreed in RAN WG1 is attached in the references section. 

2. Actions:

RAN WG1 kindly requests RAN WG2 to take the text proposals agreed in RAN WG1 into consideration for inclusion into the technical report. The complete list of text proposals is attached in the references section and the corresponding documents are attached with this LS.
3. Date of Next TSG-WG1 Meetings:

TSG-RAN WG1 Meeting #74bis
7th – 11th Oct 2013, Guangzhou, China
TSG-RAN WG1 Meeting #75
11th – 15th Nov 2013, San Francisco, USA
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Text proposals agreed in RAN1#73

R1-132716, TP on Background and Motivation for Reduced Control Channel Overhead, Ericsson
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R1-133928, TP on Lean Carrier, Ericsson, ST-Ericsson

R1-133929, TP on link level simulation assumptions for Lean Carrier, Ericsson, ST-Ericsson

R1-133954, TP on Rate adaptation motivation and description of 2-loop and 3-loop approaches, NSN, Ericsson, Huawei, HiSilicon, (Replaces R1-133742 and R1-133628)
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1
Introduction



This document is a merge of R1-133742 and R1-133628 with updates agreed during RAN1#74.


2
Text Proposal



[------------------------------------------------------------- TEXT START --------------------------------------------------------------]



5.x 
Rate adaptation


5.X.1
Background and motivation


In the current system we observe post receiver SINR saturation in the high SINR region due to inter-symbol and inter-stream interference. This causes inefficiency and instability which can be counter with Rate adaptation. Additional parameters (i.e. SD parameter) present in the proposed solutions takes into account post receiver SINR and Rx power disproportionality to adjust the TBS, enabling more stable operation. 


As HSUPA system development is planned in the next versions of the 3GPP specifications (Release 12 and beyond), introduction of a mechanism for independent power control and scheduling is seen as one of natural approaches to boost the system performance. The main ideas of the concept, initial link-level and system level simulation results have already been presented in 3GPP [4],[5],[6],[7],[8],[9],[10],[11].


5.X.2       Analysis



The power-based scheduling method is referred to the traditional HSUPA scheduling and E-TFC selection mechanism. For that approach the serving grant SG simultaneously defines the transmission power level and the E-TFC. The SG value is selected relative to the current DPCCH power level based on the available RoT budget. The proportionality of the E-DPDCH post-receiver SINR to the transmit power level is assumed by the method, where deviations are compensated by the outer loop power control (OLPC) with increasing or decreasing the DPCCH SIR target for the internal loop power control (ILPC) tracking.



As demonstrated by multiple studies [6], [7], [8], [9], [11] the power-based scheduling becomes inefficient when the post-receiver noise is dominated by the inter-symbol or inter-stream (in case of CLTD and MIMO transmission) interference but not the thermal noise.


It should also be mentioned that the WCDMA/HSUPA power control and scheduling are different from the corresponding procedures in other cellular systems (like LTE, WiMAX and even HSDPA), where power control and scheduling are done independently allowing for more flexibility and system efficiency.


5.X.3       Solutions



Editor’s Note: A detailed description of each solution/enhancement should be captured here. If needed, each solution may be evaluated separately, using the following layout.


5.X.3.1            Description of novel Rate adaptation mechanisms


In power-based scheduling mode the purpose of OLPC is to compensate the deviations from the proportionality of SINR increase to TX power increase and to ensure the necessary BLER performance. For the latter, in SINR-based scheduling mode, the marginal control loop is introduced in the node B to adjust the SD parameter based on outcomes of the previous transmissions (similar principle to the legacy OLPC operation) prior to signaling the parameter to the UE. The inner and outer loop power control in current implementation is depicted on Figure 1 below:
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Figure 1. Inner and outer loop power control in power based approach. 


By introducing SINR based scheduling method we would like to decouple the power control and E-TFC selection procedure and by that changing current power based scheduling approach.



In order to implement these principles, the operation of the SINR-based scheduling and the associated modified power control procedures for the SIMO and CLTD modes is defined as follows:



The serving grant SG and SINR difference SD parameters are calculated and signaled by the NodeB to the UE for each TTI. The SG parameter defines the E-DPDCH power relative to the DPCCH as for the legacy power-based approach. An illustration of the transmit power level and the SG and SD parameters for the SINR-based scheduling of a SIMO or CLTD transmission is given in Figure 2.
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Figure 2. SINR-based scheduling using SG and SD parameters for the SIMO and CLTD transmission modes


E-TFC selection is done using the legacy procedure, but the SD parameter is applied to decrease the SG grant prior to passing it to the E-TFC. However, the actual transmit power is not affected by SD. The SD is selected so that the combination of the SG and SD allows the UE to estimate the post-receiver SINR level at the NodeB and select the E-TFC that would provide the maximum throughput at the required BLER performance. The mechanism considering 2-loop scheme is illustrated on the Figure 3 below:
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Figure 3. 2 loop scheme with rate and power loops 


Compared to the power-based scheduling, the ILPC is affected by two changes:



· The subject of tracking is not the DPCCH SIR (Signal-to-Interference ratio) [6], but the DPCCH (or the total) received power. This change is motivated by the fact that the proportionality of SINR and TX power increase is no longer assumed. The power of all other physical channels relative to the DPCCH is fully defined by the SG parameter and is set the same as for the legacy operation.


· The power up/down threshold is no longer the SIR value set by OLPC (which is therefore disabled in SINR-based scheduling mode), but by the allowed RX Ec/N0 budget. 


Rate adaptation can also be enhanced by a modified 2-loop solution (illustrated in the Figure 4 below) with minor changes compared to legacy power-based scheduling as:



· The subject of tracking is not the DPCCH SIR (Signal-to-Interference ratio) [6], but the DPCCH (or the total) received power.



The modified 2-loop scheme could provide gains in terms of RoT stability by means of controlling DPCCH or the total received power, and E-TFC selection by means of signalling T2P dynamically (E-AGCH/E-RGCH) to meet the instantaneous channel conditions.
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Figure 4. A modified 2 loop scheme with modified ILPC and OLPC


It has been proposed that an alternative rate adaptation scheme with 3 loops could provide additional gains in system performance by the means of having independent control over the SIR on the control channels. To achieve rate adaptation with constant received power, data BLER control and DPCCH SINR control the following measures, incorporating 3 control loops, can be taken:



•
Keep the existing DPCCH SINR-based power control loop.



•
Add a second loop controlling the total received power.


•
Since the SINR for traffic data now will vary due to channel conditions (ISI) and it will be changes in the fraction of power allocated to overhead channels, a back-off value applied to the granted rate can be used for controlling the transmission rate and keeping a desirable HARQ retransmission rate. This value can be signalled from NodeB to UE through a third control loop.



As shown in Figure 5, two fast power control loops are used. The first power control command is used for increasing/decreasing the DPCCH power. The second power control command is used for increasing/decreasing the total power.



Assume that the UE has received commands to change the DPCCH power with a factor Pc and that the total power shall change with a factor Ps. Assuming at slot “t” we have the squared beta factors c, ec, ed(t), corresponding to the relative power of DPCCH, E-DPCCH and E-DPDCH respectively. One way to model the effect of the power commands is according to


PcP(t)(c+ ec+ ed(t+1)) =PsP(t)(c+ ec+ ed(t))   
(1)



Where P(t) in Equation 1 can be viewed as the power used by DPCCH at time t.



If c =1 and we denote sum=(c+ ec+ ed(t)) Equation 1 can be written as


ed(t+1) =sumPs/Pc - - ec 
(2) 



Equation 2 then describes how ed values are dynamically updated to take the two power control loop commands into consideration. This is also illustrated in Figure 5.
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Figure 5. Power relations in the 3-loop scheme.


The equations can be extended to also capture E-DPCCH boosting and additional channels as HS-DPCCH.



The rate offset (SD) calculation shown in Figure 6 can be done by the Node B, based on BLER statistics or SINR measurements. For the BLER controlled rate offset calculation, if BLER is higher than the desired target then the offset is lowered, otherwise it is increased. The UE then lowers/increases the rate but maintains the relative power of data versus control channels.
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Figure 6. 3 loop scheme with rate, power and SIR loops.



DL signalling requirements of different methods in case of single stream UL transmission are listed below:



1. Power-based scheduling:



· TPC commands to control UL DPCCH Tx power (controlled by DPCCH SIR and impacting total Ec/No)



· Serving grant to control the data/DPCCH power ratio



2. 2-loop Rate adaptation:



· TPC commands to control UL DPCCH Tx power (controlled by Ec/No)



· Serving grant to control the data/DPCCH power ratio 



· SD offset for E-TFC selection in the UE


3. 3-loop Rate adaptation:



· TPC commands to control UL DPCCH Tx power. Controlled by DPCCH SIR (e.g. a fixed value or a rate dependent value). ILPC#1 in Figure 5.



· Power control commands to control total Tx power. Controlled by the Ec/N0 target level. ILPC#2 in Figure 5.


· Serving grant to control the data/DPCCH power ratio 



· SD offset for E-TFC selection in the UE


4. Modified 2-loop Rate adaptation:



· TPC commands to control UL DPCCH Tx power (controlled by Ec/No)



· Serving grant to control the data/DPCCH power ratio 



5.X.3.2            Evaluation of solution x



5.X.4       Conclusions


The Rate adaptation technique is considered as significant improvement to the HSUPA operation.


[---------------------------------------------------------------- TEXT END --------------------------------------------------------------]
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1 Introduction



A new Rel-12 study item “Study on Further EUL Enhancements” [1] was approved during RAN#58 plenary meeting. The study item includes investigation and evaluation of various improvements which can further enhance the uplink HSPA performance. One of the objectives is to study reduction of UL control channel overhead for HSPA.


In this contribution we provide a text proposal to the Technical Report on Background and Motivation for Reduced Control Channel Overhead.



2 Text Proposal


[------------------------------------------------------------- TEXT START --------------------------------------------------------------]



5.X        Reduced UL control channel overhead



5.X.1       Background and motivation



This part of the report is concerned with identifying the scenarios where it could be beneficial to reduce the uplink control channel overhead. Increased data capacity could either allow increased rates or increased number of users in the cell. In Rel-7, DPCCH discontinuous transmission was introduced to reduce the uplink control channel overhead in case of low uplink data transmission activity (e.g. web browsing). When there is temporarily no E-DCH transmission, DPCCH transmits discontinuously according to a pattern. This is a way to limit the control channel overhead during UE inactivity periods. To further improve cell capacity and coverage it is also worth studying reduced UL control channel overhead in the cases when uplink data transmission is ongoing. Therefore, various approaches on control channel overhead optimization are investigated in Release 12. These approaches may include:



· reducing the power or DTX of E-DPCCH



· reducing the power or DTX of HS-DPCCH



· optimizing the DTX mechanisms of DPCCH 



5.X.2       Analysis



Editor’s Note: If needed, a detailed description of the current limitations should be captured here.



5.X.3       Solutions



Editor’s Note: A detailed description of each solution/enhancement should be captured here. If needed, each solution may be evaluated separately, using the following layout.



5.X.3.1            Description of solution x



5.X.3.2            Evaluation of solution x



5.X.4       Conclusions



Editor’s Note: Overall conclusions for the identified solutions should be captured here.


[---------------------------------------------------------------- TEXT END --------------------------------------------------------------]



3 Conclusion



In this contribution, we provided a text proposal to the Technical Report on Background and Motivation for Reduced Control Channel Overhead.


4 References



[1] RP-122019, “New Study Item proposal: Study on Further EUL Enhancements”, Ericsson
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1
Introduction 



During the RAN#58 meeting,  a new Study Item on Further enhancements to Enhanced Uplink [1] has been approved. This contribution aims at introducing the basics of technology addressing one of the points listed in the SID regarding, in particular “low-complexity uplink load balancing solutions, e.g. a fast uplink carrier switching in Cell_DCH state, especially for configurations where the downlink is configured in multi-carrier operation while the uplink is in single carrier”.



2
Text Proposal



5.x 
Low-complexity uplink load balancing



5.x.1
Background and motivation



Load balancing techniques are employed in cellular systems to overcome the problems of some cells being congested while others having free resources. With the load balancing technique applied to the uplink direction, the network can benefit from multiple cells and distribute UEs between them to equalize the load. This will facilitate better performance of UEs, and especially of those ones that do not support multi-carrier in uplink and thus cannot be assigned dynamically resources over several carriers. At the same time, the load balancing can be logically extended to a scenario with a UE supporting two uplink carriers and the network deploying more than two frequencies.



5.x.2
Analysis



As per the legacy HSPA behaviour, the uplink “anchor” carrier is linked logically to the corresponding downlink serving cell. It is the responsibility and the decision of RNC to choose which cell is the serving one for a particular UE. As a result, some form of the load balancing is already feasible with the legacy HSPA system by means of switching the serving cell to a different frequency. This approach, however, involves RNC and thus cannot perform fast and/or frequent switching between different cells without compromising application level performance. Thus, a different approach must be taken that would either avoid interaction with RNC, or minimize it in terms of reconfiguration process delays.



5.x.3
Solutions



5.x.4
Conclusions



3
Conclusion
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1 Introduction


A Rel-12 study item “Study on Further EUL Enhancements” [1] was approved during the RAN#58 plenary meeting. Among the suggested enhancements is the candidate “Enabling high user bitrates in a mixed-traffic scenario”. A solution, Lean carrier, based on a "clean carrier" concept has been discussed in RAN1 and RAN2. 



In RAN1#74 it was decided that a text proposal shall be agreed on the Lean carrier concept. The text proposal in this contribution aims to introduce the basics of Lean carrier concept discussed in previous meetings.


2 Text Proposal



[---------------------------------------------- TEXT START -------------------------------------------------]


5.4.2      CPC and power control



5.4.2.1
Analysis


A Lean carrier capable UE may transmit on a primary and a secondary carrier simultaneously. The primary carrier may be configured to a regular carrier (with low to medium RoT) and is responsible for the UE's normal operations such as maintaining radio-link quality, maintaining mobility, transmitting RRC signaling and user data at a moderately low rate. The secondary carrier may be configured to a Lean Carrier, a carrier similar to a Rel-9 DC-HSUPA secondary carrier, which is better capable of efficient high bitrate/high RoT transmissions for multiple users. The Lean carrier is preferably used as a dedicated high bitrate data carrier.



For more efficient utilization of the Lean carrier it is desired that UEs can transmit on the Lean carrier with very low latency. One way of minimizing latency is to avoid delays involved with activating and deactivating UEs on the secondary carrier. UEs on the Lean carrier are therefore always activated, even for longer periods when data is not transmitted. UEs which are active on a regular Rel-9 DC-HSUPA secondary carrier, but not transmitting any data, will at least transmit periodic DPCCH bursts. Transmitting DPCCH bursts for channel sounding when no data is transmitted works well as long as the interference environment for a UE remains fairly stable in time. However this is not the case in an environment with bursty high data rate smartphone users. In these typical scenarios the interference can change quickly within a very short time. For the UE that is granted to transmit on the Lean carrier, the intra-cell interference it experiences is rather low. For the UEs that are not transmitting, the experienced interference can be extremely high when there is another high data rate UE transmitting on the carrier. This extreme environment has serious implications on transmitting DPCCH bursts while other high data rate transmissions are on-going, for example:



· Increased DPCCH cost
A high SIR is needed for high data rate transmission. Since the UE keeps the same SIR target when it is not transmitting, the cost of stand-alone DPCCH transmission is rather expensive.


· Inaccurate power for initial transmissions
Due to the high interference on the Lean carrier, potential stand-alone DPCCHs of UEs not transmitting data needs to have a fairly high power to maintain the required SIR. When it is a user's turn to transmit, the high interference disappears and the SIR can easily jump up. The highly increased UE transmission power may decrease the maximum bitrate as the UE can easily become power limited. On the other hand, if there has not been any data transmission on the Lean carrier, the UE would have lowered the DPCCH SIR due to stand-alone DPCCH transmission and the DPCCH power may be too low when the UE starts transmitting data.


· Difficulty in following fading
Due to the large difference in interference when there is or is not data activity on the Lean carrier, there is a severe risk that inner-loop power control may react to the scheduling rather than the actual variation in channel fading if stand-alone DPCCHs are transmitted.


· Too low DPCCH power after data transmissions
The problems with the difference in required DPCCH SIR between a UE transmitting and a UE not transmitting data can become even more severe in some situations, for example when the UE finishes its Lean carrier transmission at the top of the fading pattern and the channel starts deteriorating. 


5.4.2.2
Solutions


There are several potential options to enhance power control and reduce DPCCH overhead.



Option 1: Control DPCCH SNR instead of SINR



This method can be seen a NodeB implementation method. Instead of SINR target, NodeB controls a SNR target for uplink Inner Loop Power Control. In this way, DPCCH power will not vary too much with the change of interference conditions.


Option 2: Disable the transmission of uplink DPCCH when no uplink data transmission occurs. That is, no DPCCH burst are transmitted between the uplink transmissions


Due to typical bursty high data rate traffic expected on a Lean carrier the power setting for the uplink channels is crucial for initial transmissions, regardless if DPCCH bursts are transmitted or not as explained in the analysis section. For power control purpose the following two scenarios can be distinguished:



1.
The time between two transmissions on the Lean carrier is large
This is similar to the Rel-9 DC-HSUPA situation when the secondary carrier has been deactivated and activation is needed before data can be transmitted. There, the initial DPCCH power for the secondary carrier is determined from that of the primary carrier plus a configurable offset to account for the difference in fast fading between the two carriers. A similar approach can be used for the Lean carrier: 




PDPCCH,2 = PDPCCH,1 + Large_Gap_Margin,



where PDPCCH,1 and PDPCCH,2 are the DPCCH power of the primary and secondary carriers. 



2.
The time between two transmissions is relatively short
For example on the order of a typical CPC DTX cycle. In an environment without bursty high data rate traffic the DPCCH bursts, postambles and preambles can often handle the fast fading. In bursty high data rate traffic scenario this is not the case. To account for the possible need to increase the power after a transmission gap on a Lean carrier, an extra "small gap" margin can be added to the DPCCH power, instead of tracking the channel, when transmissions are recovered. This margin may be fixed or dependent on the size of the gap.


Option 3: DPCCH is only transmitted with E-DCH or as preamble during several TTIs/slots before E-DCH transmission. DPCCH is not transmitted periodically when there is no E-DCH transmitted as in CPC case.


DPCCH preamble is expected to benefit path search, power control and setting of uplink grant. After preamble stage, path search performance is expected to be reliable, DPCCH power is expected to be controlled at an appropriate value and uplink grant sent by NodeB is expected to be efficient. How to set the length of DPCCH preamble may need further study.


5.4.3      Grant handling



5.4.3.1
Analysis


The motivation for introducing a time limited grant channel is to avoid the drawbacks with operating a bursty high data rate traffic using legacy E-AGCH channel. The main drawbacks are:


· The need for signalling two E-AGCH’s, one for starting and one for stopping data transmissions.



· Serious consequences for missed detection of the terminating grant.



· Flexibility, e.g. ability to operate without TTI gaps between users.



5.4.3.2
Solutions


To avoid the drawbacks with the legacy Absolute Grant a new grant channel, for enabling grant handling with time limited grants, is proposed to be introduced for the Lean carrier concept. The new grant channel may have the same coding and timing properties as the existing E-AGCH. As the new time limited grants also includes a time limit indication an additional parameter needs to be signalled on the new grant channel. The exact details of the parameters to be signalled on the new grant channel depend on the channel structure and future details of a Lean carrier implementation. The new grant channel may be configured on either the primary or the secondary carrier. In either case the UE only needs to monitor the new grant channel during active UL data transmissions.



Alternatively a new grant signaled to one UE could implicitly, by means of detecting a message with incorrect CRC on the grant channel, be interpreted as a stop-command for the other UE(s) currently actively transmitting.



Another alternative for new grant channel could be separating scheduling and link adaptation signaling and re-using E-RGCH channel structure for subframe allocation signaling for each UE. Legacy methods would still be used for link adaptation signaling. Aforementioned stop-command could also be introduced for E-RGCH-based solution by using ternary signaling already available in E-RGCH.


In addition, considering more than one UE may need to be scheduled at a given time to be able to fill the available RoT headroom in power/buffer limited situations and to be able to benefit from IC receivers, design options should consider to support more than one UE scheduled at a given time.


5.4.4      Deployment scenarios for Lean carrier



5.4.4.1
Analysis


The benefit of deploying Lean carriers depends on the nature of the traffic and the available spectrum in the network. The following scenarios have been identified:



•
Data-heavy networks: This is the main scenario where Lean carriers are most beneficial.



•
Speech-heavy networks: Depending on the available spectrum, Lean carrier deployment may or may not be beneficial during busy hours. During off-hours, when more spectrum is available for data services, Lean carrier is a possibility.



•
Spare spectrum during off-hours: In addition to the normal Lean carrier gain, this scenario also provides energy saving opportunity for the network by using DL DTX when there is temporarily no traffic in a cell. 



•
Under-utilized Lean carrier: A hybrid version that supports both legacy and Lean carrier operations may be used instead of an under-utilized Lean carrier. Under-utilization is then reduced, but the gain from Lean carrier operations is also impacted.


The main scenario which should be primarily considered is of course the first scenario of Data-heavy networks. Data traffic volume is much higher than speech volume in most networks and ratio of data traffic is growing with time.




5.4.5      Mobility



5.4.5.1
Analysis 


In Rel-9 DC-HSUPA mobility the UE performs mobility measurements even when the secondary carrier is deactivated. 


5.4.5.2
Solutions



It proposed that no mobility measurements are performed on the Lean carrier. Mobility can still be maintained using the primary carrier and secondary active sets and serving cells can be maintained by mirroring those on the primary carrier. The primary option is that only the serving cell is kept on the secondary carrier. One other alternative could be that when the UE is transmitting on the secondary carrier the network has the option to instruct the UE to listen, or not to listen, to non-serving cells for RGs and TPC commands. 



[------------------------------------------------- TEXT END --------------------------------------------------]


3 Conclusion


4 References


[1] RP-122019, “New Study Item proposal: Study on Further EUL Enhancements”, Ericsson.
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1 Introduction



A new Rel-12 study item “Study on Further EUL Enhancements” [1] was approved during RAN#58 plenary meeting. The study item includes investigation and evaluation of various improvements which can further enhance the uplink HSPA performance.



In this contribution, we provide a TP on uplink link level simulation assumptions for Lean carrier evaluations.


2 Text Proposal



[------------------------------------------------- TEXT START --------------------------------------------------]



X.X

Link level simulation assumptions for Lean carrier


The link simulations assumptions for Lean carrier are shown in Table 1.


Table 1. Link level simulation assumptions



			Parameter


			Value





			Transmission modes


			SIMO





			Physical channels


			DPCCH, E-DPCCH and E-DPDCH 





			ΔT2TP [dB]


			10





			E-DCH TTI [ms]


			2





			Modulation


			QPSK/16-QAM





			TBS [bits]


			4422, 10134 or 20268 (simulations are not limited to these TBSs) 





			Fixed SIR Targets [dB]


			range depending on TBS, with 1 dB step-size





			H-ARQ approach


			Incremental redundancy





			Channel encoder


			3GPP Release 6 Turbo Encoder





			Turbo decoder


			Max log MAP





			Number of iterations for turbo decoder


			8





			NodeB Receiver Type


			LMMSE (2 RX antennas)





			DPCCH slot format


			1 (8 Pilot + 2 TPC)





			Path Searcher


			Ideal





			Channel estimation


			Realistic





			TPC feedback error rate


			No errors (ideal feedback)





			TPC feedback delay [slots]


			2





			TPC period [slots]


			1





			OLPC


			OFF





			ILPC


			ON





			Propagation channel


			PA3, TU3, VA30





			Correlation of channel realizations between different RX antennas


			0








Simulations for evaluating achievable gains with the Lean carrier concept are performed on a single carrier, representing the Lean carrier or a baseline secondary carrier. The simulations are performed modeling one or more UE’s transmitting bursty traffic using either the Lean carrier concept or using a baseline based on DC-HSUPA and CPC.


· Lean carrier - Transmissions in these simulation assumptions are scheduled periodically with a predefined transmission length and a predefined transmission periodicity. For an “ideal” Lean Carrier user DPCCH is only transmitted during data transmission meaning that no preambles/postambles or DPCCH bursts are transmitted.



· Baseline - Transmissions are scheduled according to the same pattern (transmission length and transmission periodicity) as the Lean carrier user(s).


X.X.1
Data traffic pattern



One traffic pattern to study is 10TTI data transmission in every 160TTIs. Studying other traffic patterns is optional.


X.X.2
Interference modelling on data transmissions


Simulations are performed in such a way that it’s possible to draw conclusions on the effect from the number of activated users for different traffic management strategies (e.g. including different CPC burst patterns). Simulation results shall be provided for various numbers of users interfering with data transmissions. E.g. 2, 1, 0.5, 0.33 or 0.25 users. Fractional interfering users can be interpreted as they interfere only part of the time, e.g. 0.5 means that users only interfere with the data transmissions 50% of the time.


When results are presented the assumed number of activated users on the secondary carrier and the assumed traffic management strategy can be explained. They configurations can then be mapped to different selected interfering users, as mentioned above.


X.X.3
Link performance metrics


· Throughput or BLER at different received Ec/No



[------------------------------------------------- TEXT END --------------------------------------------------]



3 Conclusion
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