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1
Introduction
This contribution summarizes the minutes for Ad-Hoc sesstion for ULTD SI for HSPA during RAN4 #55.
2
Incoming LSs

	R4-101861
	LS in
	LS on RAN1 Findings on UL Transmit Diversity for HSPA and TP to 25.863 TR (R1-101699 Source: TSG RAN WG1, To: TSG RAN,TSG RAN WG4, Cc: )
	TSG RAN WG1

	R4-102156
	LS in
	LS on RAN1 Findings on UL Transmit Diversity for HSPA and TP to 25.863 TR (R1-102580 Source: TSG RAN WG1, To: TSG RAN,TSG RAN WG4, Cc: )
	TSG RAN WG1


Discussion:

· Vodafone considers that any decisions made in the Ad-Hoc session should be considered as the official agreement. 
· RAN4 chairman considers that any documents can be discussed and agreements can be made in principle, but any main agreements would be made in the main session.
3
TR Skeleton

	Available
	Tdoc
	Type
	'Title'
	Source
	'Decision'

	TRUE
	R4-101980
	Approval
	Updated 25.863 TR skeleton for UL transmit diversity
	Qualcomm Incorporated
	Approved


Discussion:

· Qualcomm comments that there wasn’t an agreed TR in RAN4 yet. The TR will be updated based on the attachment in the LS (R4-102156) from RAN1 together with the updated TR skeleton.
· Nokia considers that the impact to legacy NodeB’s should be included in the TR.
Agreed way forward:

· This TR skeleton is approved with a potential for further updates.
4
Performance associated with bursty traffic resulting in state transitions
	Available
	Tdoc
	Type
	'Title'
	Source
	'Decision'

	TRUE
	R4-101654
	Discussion
	System evaluation of SATD in bursty traffic scenarios
	Qualcomm Incorporated
	Noted

	TRUE
	R4-101655
	Discussion
	System evaluation of BTFD in bursty traffic scenarios
	Qualcomm Incorporated
	Noted

	TRUE
	R4-101662
	Approval
	TP to 25.863 on system evaluation of ULTD in bursty traffic scenarios
	Qualcomm Incorporated
	


Discussion:

Related to R4-101654

· ST-Ericsson asks about the modeling of the termination of a burst and the UE goes back to IDLE. Does the UE erase all the memory? Is the DPCCH also discontinued?
· Qualcomm answered that the memoery is erased at the end of the burst. 

· Nokia asks about the power control commands and whether the DPCCH power level is maintained at the start of the next burst.

· Qualcomm considers that random access procedure is not followed but the power level is maintaned as before but closed loop is turned on when a burst begins.

· Ericsson considers that the SIR target would take time to converge. How is this modeled?

· Qualcomm considers that a nominal set point is maintained. The T/P ratios have been optimized subject to a nominal set point.

· Ericsson considers that link level modeling of UL transmit diversity could affect the system performance simulation results and proposes that associated considerations can be included in the system simulations. 

· Qualcomm considers that there are link level results that are also shown in related contributions. They condsider that effects of practical link level modeling have been taken into account.

· Ericsson considered that because of the recent finding of substantial link level losses, it may be premature to include text proposals for the system simulation results until the link level results have been considered.

· Vodafone considers that in any system simulation, there are always assumptions on link level simulations. However, they consider that it would take much time to completely model system level behavior.
Related to R4-101655

· Noted
Agreed way forward:

· It is agreed that bursty traffic simulation results can be included in the TR.
5
Demodulation losses due to studied uplink transmit diversity techniques
	Available
	Tdoc
	Type
	'Title'
	Source
	'Decision'

	TRUE
	R4-101656
	Discussion
	Analysis of NodeB demodulation impact due to SATD
	Qualcomm Incorporated
	Noted

	TRUE
	R4-101657
	Discussion
	Analysis of NodeB demodulation impact due to BFTD
	Qualcomm Incorporated
	Noted

	TRUE
	R4-101658
	Discussion
	Analysis of NodeB searcher impact due to SATD
	Qualcomm Incorporated
	Noted

	TRUE
	R4-101659
	Discussion
	Analysis of NodeB searcher impact due to BFTD
	Qualcomm Incorporated
	Noted

	TRUE
	R4-102184
	Discussion
	Performance Impact of Uplink Beamforming Transmit Diversity on Node B Receiver
	Ericsson, ST-Ericsson
	Noted

	TRUE
	R4-102185
	Discussion
	Performance Impact of Uplink Switched Antenna Transmit Diversity on Node B Receiver
	Ericsson, ST-Ericsson
	Noted

	TRUE
	R4-101664
	Approval
	TP to 25.863 on NodeB searcher impact due to ULTD
	Qualcomm Incorporated
	

	TRUE
	R4-101864
	Discussion
	UL Tx Diversity LL Simulation Results: Incorrect TPC command delay
	Nokia Siemens Networks, Nokia
	Noted

	TRUE
	R4-101865
	Discussion
	UL Tx Diversity LL Simulation Results: Impact of propagation conditions and Tx antenna correlation
	Nokia Siemens Networks, Nokia
	Noted


Discussion:

R4-101656
· ST-Ericsson considers that 1% after 4 transmissions is not a normal operating point in a network. They ask if other BLER operating points were considered. They also mentioned that in their opinion a BLER operating point of 1% after 4 transmissions is not a common setting in live networks.
· Qualcomm considers that the agreed simulation assumptions in RAN1 had a BLER of 1% after 4 transmissions. Other BLER operating points were not considered in this contribution. They also note that the evaluation was done using a reference algorithm. Moreover, they consider for bursty traffic scenarios the set point would not be affected because pilot transmission would occur more often then traffic.

· ST-Ericsson considers that lower BLER operating points would show a bigger impact because of potential changes in the outer loop. They comment that this aspect should be noted.

· Vodafone considers that 10% BLER after 1 transmission is the normal operating point. 

· Ericsson agrees with Vodafone and considers that the residual BLER after 4 transmissions should be almost 0 to avoid excessive RLC transmissions.

· Qualcomm considers that more transmissions should be used to take advantage of HARQ

· Vodafone considers that RAN1 assumption should be accepted. While it is noted that in a real network this would not be a normal operating point, it can be accepted if all the companies are aligned.

R4-101657

· ST-Ericsson considers that a different algorithm would possibly yield different results. How can we know that the UE would use an algorithm that will provide gains?

· Qualcomm considers that RAN4 test requirements could be imposed to ensure that the UE behavior is controlled.

· Magnolia considers that the plenary has indicated that conformance tests could be used to ensure that the UE is following the right algorithm.

· ST-Ericsson asks if the asymmetric phase implementation were used, what would be the nature of the results. Qualcomm did not implement the asymmetric phase implementation for the analysis of the demodulation loss at the Node-B

· ST-Ericsson commented that RAN1 studies typically showed lower performance for the asymmetric method and asked the group for guidance regarding how an example of a test could be devised to ensure that the UE e.g. does not use the asymmetric implementation. Magnolia considers that conductive tests can be done for evaluating phase discontinuities and determine if it is a symmetric and asymmetric implementation. ST-Ericssons considers whether such tests would need to be devised as OTA tests to include the impairments of the antennas.
· Ericsson considers that TPC error rates could be high and could become unreliable and the open loop transmit diversity algorithms are dependent on the TPC algorithms. These unreliable conditions can cause algorithms that normally would be well behaving to degrade system performance.. Qualcomm considers that the UE could monitor the F-DPCH SIR and not apply the algorithm in that case. Magnolia also noted that there have been trials conducted where the TPC commands were missing 50% of the time and still obtained gains.

· ST-Ericsson considers that because of the nature of the study-item, there is no bound to the possible algorithm alternatives in the UE, and that it would not be practical to tailor test suites to cover all possibilities. There is also the impact of the antennas, that might require some of the test to be devised as OTA tests. Qualcomm considers that the transmit diversity algorithm could be bound in a way such that any impact is limited.

· Nokia also considers that performance of an algorithm would also depend on the NodeB behavior which would not be specified. 

R4-101658 & R4-101659
· Ericsson notes that in contrast to the results presented in these papers, significant link level losseswere obtained in a similar simulation conducted in R4-102185
R4-102184
· Magnolia considers that the asymmetric phase implementation would not provide as much gain.

· ST-Ericsson notes that the study item does not indicate any type of algorithm. Therefore, algorithms that are perhaps sub-optimal should also be considered. They also note that it would be difficult to specify a full suite of tests.

· Qualcomm asks about some details about what was simulated at the NodeB. Ericsson considers that while this is a simulation, the NodeB receiver algorithms are similar to the ones deployed. Therefore, details about the algorithms cannot be shared.

· Qualcomm asks about the Tx power gains observed at the UE. Ericsson does have those results available at the moment, as it was considered less relevant given that significant losses on a link level was observed.

· Nokia notes that system simulations results have also been presented where the impact on legacy terminals have been shown. Therefore, it may be difficult to rule out impacts to all such algorithms. Magnolia notes that they have also shown simulation results which show no impact.

· Qualcomm asks about the algorithm used in the beamforming simulation. ST-Ericsson replied that an algorithm with 30 phases was used.

· Vodafone considers if the UE tx power gains are not provided, then these results cannot be included in the TR.

· ST-Ericsson considers that this is the only practival receiver based on an implementation that is operational in the field that has been modeled and that the results therefore should be included.

R4-102185
· ST-Ericsson considers that these link level result should be accounted for in the system simulations. 

· Ad-Hoc Chair: Please present a reference data point so that the simulation can be verified.

· ST-Ericsson notes that absolute reference values cannot be shared. Companies have typically shared only relative gains. Qualcomm notes that in previous studies, absolute numbers were shared. ST-Ericsson points out that in some other cases, it was essential to note the received SNR’s (for example). In this case, ST-Ericsson considers that only relative gains, comparing UL tx-diversity vs. no tx-diversity, are relevant.
· Vodafone considers that while the receiver is a practical NodeB receiver, the assumptions are not practical. Therefore, these results should be noted but not much confidence can be had.

· Qualcomm considers that in the absence of details of a NodeB receiver, the losses cannot be applied in the system simulation. 

· Ericsson conisders that many different parameters can be studied but it would be a question of time. The main concern that Ericsson has is about the impact on legacy basestations.

· ST-Ericsson considers that the operators would be interested in the system impact as a whole based on realistic link level evaluations. Vodafone considers that engineering trial results supercedes any link or system simulations. Vodafone additonally notes that those trials are more realistic.

R4-101864
· Magnolia notes that the UE would also know the TPC delay incurred. They also point out that there is a simple way to know what the delay is.

· ST-Ericsson asks how a test can be specified so as to verify whether the UE knows what the TPC delay is.

· Ad-Hoc Chair: There is an impact when the UE does not know the delay. There would therefore need to be a test to ensure that the UE has ascertained the delay.

· Vodafone considers that a test can be specified in the work item phase to ensure that unusual UE behavior is prohibited. 

· ST-Ericsson proposes that a section can be included in the TR related to testability of an aspect. They also note that all possible problems caused by all possible UE algorithms cannot be addressed by test cases.

· Nokia notes that the TPC delay can be function of load and other parameters. Therefore, they consider that it would be challenging to indicate what the NodeB behavior is. The NodeB could potentially change TPC delay during operation.

· Ericsson notes that this scheme is transparent scheme which needs to work in a legacy network without any network control. This is the main concern for Ericsson.

· Qualcomm notes that there are some test cases with power control enabled based on the transmit power at the UE. They note that a sign that there would be impact is to evaluate whether the UE transmit power has increased.

· ST-Ericsson notes that the test cases that have been specified refer to downlink test cases where the Node B transmitter behaviour can be defined. To facilitate the testing proposed by Qualcomm there would need to be a reference NodeB receiver that would be agreed upon which they consider is not practical.

· Qualcomm notes that TPC commands could be generated based on the UE transmit power.

· Nokia comments that any test would mandate a NodeB behavior – which is practically unknown and is not specified. Such a test cannot be specified.

· Qualcomm considers that a variable TPC delay combined and requirements on the transmit power at the UE can be specified.

· Vodafone asks if the TPC delay would also affect closed loop transmit diversity as much as it does open loop transmit diversity.

· Ercisson considers that RAN1 and RAN4 have not studied closed loop transmit diversity. The concern would be for legacy NodeB’s.

· Qualcomm asks if the concern about TPC delay pertains to beamforming or also switched antenna transmit diversity.

· Nokia reponds that the concern is primarily about beamforming.

· Vodafone notes that the results are not conclusive and therefore definiting a test in this case can be done in the work item phase.

R4-101865
· Noted
Agreed way forward:

· It is agreed that all link simulation results are to be included in the TR.

R4-101864

· From the discussion, it is agreed in RAN4 that it should be noted in the TR that delays corresponding to TPC commands cause impacts to opem loop beamforming 

· It is not clear if it is possible to devise a test for this scenario.

6
Interaction with DC-HSUPA
	Available
	Tdoc
	Type
	'Title'
	Source
	'Decision'

	TRUE
	R4-101983
	Approval
	TP to 25.863 on new UE core Tx requirements
	Qualcomm Incorporated
	Noted


Issues for discussion:

· ULTD disabled when DC-HSUPA is configured
Discussion:

· ST-Ericsson proposes that an LS be sent to RAN asking whether open loop transmit diversity should be enabled alongside with DC-HSUPA.
· Qualcomm notes that all since all companies agree with this 

· Icera asks whether there are specific concerns about the applicability of UL TxD to DC-HSUPA.

· Qualcomm considers that if there is interest in the use of UL TxD with DC-HSUPA, then there should be separate work item to study its feasibility.

Agreed way forward:

· It is agreed it should be indicated in the LS but not in the TR that the co-existence of open loop transmit diversity with DC-HSUPA has not been studied.
7
UE battery and heat saving
	Available
	Tdoc
	Type
	'Title'
	Source
	'Decision'

	TRUE
	R4-101637
	Discussion
	Battery power savings due to transmit power reduction from beam-forming Tx diversity
	Magnolia Broadband
	Noted

	TRUE
	R4-102161
	Discussion
	Battery power and heat savings due to ULTD
	Qualcomm Incorporated
	Noted

	TRUE
	R4-102162
	Approval
	TP to 25.863 on battery power and heat savings due to ULTD
	Qualcomm Incorporated
	

	TRUE
	R4-102163
	Discussion
	Uplink transmit-antenna switching battery consumption analysis
	Ericsson, ST-Ericsson
	Noted


Discussion:

· R4-101637
· Infineon asks if the transceiver would draw additional current due to tx diversity in comparison with the case where the UE does not apply tx diversity. Magnolia responds that this effect has been accounted for.
· ST-Ericsson questions the collection of the HSUPA profile. Magnolia responds that the profile was from Qualcomm. Qualcomm replis that the data was collected from a Nokia phone in a stationary environment. ST-Ericsson asks about the details of the data collection – number of users, location, system operation, etc. Qualcomm responds that the data was collected over 1 hr in a particular location. ST-Ericsson considers that it would be premature to make conclusions on data collected for one location. Qualcomm considers that UL TxD is not considered to be beneficial in terms of battery life savings to all the locations in the cell. The focus was the transmit power profile at the cell edge where it was considered to be the most beneficial. ST-Ericsson considers that these results do not reflect the average power gains over all the locations since results have not been shown for all the locations in the cell. They consider that there may even be losses in some other locations which have not been represented.

· ST-Ericsson considers that the results for the two half power PA’s may not be as relevant because then PRACH coverage would be affected. 

· Nokia questions the methodology as to how the measurements were made from the Nokia phone. Qualcomm responds that the data collection was done by people who were not available in RAN4.
· ST-Ericsson considers that the mean Tx power gains are around 0.5dB. They question the reason for using higher Tx Power gains for eveluating battery life. Magnolia considers that the link level gains shown from different companies were from 1.5 to 2.4dB. ST-Ericsson considers that in system simulations the gains are around 0.5dB for the VA30 channel. 

· R4-102161
· ST-Ericsson asks if the insertion loss of the switch was accounted for. Specifically, they ask of the output power was lowered by 0.5dB by downsizing the PA. Qualcomm responds that this PA was not downsized but the UE was operated under the current max power constraints.

· ST-Ericsson questions if Qualcomm is asking for any relaxation in the max power constraint. Qualcomm considers that there is some relaxation in the requirements. ST-Ericsson asks if the coverage impact due to this relaxation was considered. Qualcomm considers that coverage in a 1km cell would not be affected. ST-Ericsson asks if operators would comment on the need for max power relaxation. Vodafone considers that the power savings seen are reasonable. They think that the group should capture any relaxation used in deriving the power saving. Nokia considers that such relaxations are important to consider. Vodafone considers that the outcome i.e., battery savings, would not be affected in any way. 
· Infineon considers that the gains that be achieved are quite dependent on the PA architecture. Infineon notes that the impact of the second transceiver chain was not accounted for. Qualcomm considers that the impact of the second transceiver was indeed taken into account.
· Ericsson considers that the operators are quite concerns about impact due to coverage due to insertion loss. The UE employing TxD would suffer in coverage when they fall back into legacy mode. They question whether the backoff is band dependent and whether this would impact the UE which are dual band capable. They also note that the system operation as a whole should be considered. Qualcomm considers that there may be an effective gain in coverage due to Tx power gains at the UE even accounting for insertion loss. Magnolia that any losses in the Rx Ec/No would reflect on the Tx power. 

· Ericsson considers that there are limited scenarios where there are gains. In reality, the UE could be moving around and there are concerns in the system level.
· R4-102163
· Ericsson notes that even with optimistic assumptions, there are not many gains in power and losses in some cases. Qualcomm considers that the assumptions are pessimistic in the sense that the UE would gains in power when it is transmitting a burst. Furthermore, they consider that the average power gains should not be computed over all the UE’s. Nokia considers that UE’s that are transmitting at lower powers should also be included in the study. Qualcomm asks whether the analysis only oncluded PA power consumption. ST-Ericsson responds that the PA power alone was considered. Qualcomm notes that the PA power becomes relevant only at powers close to the max power otherwise the PA power is insignificant relative to other power consumption in the phone.
· Qualcomm asks about how the power profile was computed. ST-Ericsson responds that the pdf was generated from a system simulation. Qualcomm considers that the UE’s typically apply a backoff (MPR) which was not modeled.
· ST-Ericsson notes that some of the results need not be included. They consider that battery gains when Tx power gains of 3dB should not be included. Qualcomm considers that Tx power gains of 3dB were indeed observed in some simulations and battery savings corresponding to those gains should be included. ST-Ericsson considers that losses should also be included in that case. Magnolia considers that 0 tx correlation is not realistic. Therefore, they note that these results should not be taken too seriously. Nokia notes that there are some UE’s with correlations close to 0 (<0.01). They consider that correlations are band dependent. 
Agreed way forward:

· It is agreed that all the battery saving results would be included in the TR with some further editing to reflect on the relevance of certain scenarios. 
8
PRACH coverage impact
	Available
	Tdoc
	Type
	'Title'
	Source
	'Decision'

	TRUE
	R4-101661
	Discussion
	Potential PRACH coverage impact due to BFTD
	Qualcomm Incorporated
	Noted

	TRUE
	R4-101666
	Approval
	TP to 25.863 on potential PRACH coverage impact due to BFTD
	Qualcomm Incorporated
	


Discussion:

· ST-Ericsson considers that this would be an expensive solution to add duplexers etc. They also ask if it could be tested as to whether the UE would use the max power PA in RACH. Qualcomm considers that the question is not relevant since the tolerance for PRACH power is 10dB. Ericsson considers that while Qualcomm may implement such architecture, other UE vendors may not choose to do so.
Agreed way forward:

· It is agreed to include the PRACH power coverage in the TR along with some discussion on increase in the cost as a result of the complexity in the implementation. 
9
Impacts on UE implementation
	Available
	Tdoc
	Type
	'Title'
	Source
	'Decision'

	TRUE
	R4-101667
	Discussion
	Baseline assumptions and reference UE architecture for ULTD simulation
	Qualcomm Incorporated
	Noted

	TRUE
	R4-101668
	Discussion
	UE implementation impact due to SATD and BFTD
	Qualcomm Incorporated
	Noted

	TRUE
	R4-101981
	Approval
	TP to 25.863 on impacts on UE implementation
	Qualcomm Incorporated
	


Agreed way forward:

· It is agreed that the UE implementation impact is included in the TR
10
Impact on existing UE Tx core requirements
	Available
	Tdoc
	Type
	'Title'
	Source
	'Decision'

	TRUE
	R4-101968
	Discussion
	Impact of Switched Antenna Tx diversity on existing UE Tx core requirements
	Qualcomm Incorporated
	Noted

	TRUE
	R4-101982
	Approval
	TP to 25.863 on impacts on UE core Tx requirements
	Qualcomm Incorporated
	


Discussion:

· Infinieon considers that the diversity receiver has a duplexer and therefore the interfering power of the diverity transmitter is quite high and this is a new requirement. Qualcomm considers that the same performance is seen for a single antenna transmitter and receiver. Nokia considers that this is being tested – the sensitivity of the second antenna should be tested. Qualcomm considers that one option would be to set the UE to transmit on one antenna at a time and test a single antenna receiver. Nokia asks if there would be some RAN5 signalling to be introduced. Qualcomm considers that additonal signalling may not be needed because testing can be done under special settings. 
· ST-Ericsson considers that adding this text into the TR would not capture all the needed tests to mitigate impact. Qualcomm considers that no additional Tx requirements are needed.

· Nokia asks about how the minimum output power should be evaluated. Qualcomm considers that since the isolation is high enough that the component from one antenna to another would not be above the noise. Nokia considers that it is important to capture poor implementations and the tests per antenna port can be conducted. Additionally, the min Tx power would need to be tested per antenna port and asked about how it would be covered. Qualcomm considers that such tests could be treated in the work item phase. Ericsson comments that the details of testing has not been properly addressed and should have been covered within the study-item phase.
Agreed way forward:

· It is agreed that UE Tx core requirements can be included with potential additional sections on the UE Rx requirements. 
11
New UE Tx core requirements
	Available
	Tdoc
	Type
	'Title'
	Source
	'Decision'

	TRUE
	R4-101669
	Discussion
	Introducing new Tx core requirements for SATD
	Qualcomm Incorporated
	Noted

	TRUE
	R4-101983
	Approval
	TP to 25.863 on new UE core Tx requirements
	Qualcomm Incorporated
	


Discussion:

· ST-Ericsson considers that one cannot be sure that other implementations would be detrimental to system performance. Qualcomm considers that testing for the number of switches per second would minimize the impact to the system. ST-Ericsson asks about how one would be able to test whether the UE employs SATD or beamforming. They consider that the UE’s employing beamforming would fail the tests for limiting the number of switches per second. Qualcomm considers that the UE capable of SATD and beamforming would have to be separated. Icera considers that since this is a new technique, we should instead test for performance. Qualcomm considers that an initial test to see whether UE performs an antenna switch or not can be conducted and then if not, one could consider that UE to be a beamforming UE. ST-Ericsson commented later on that a beam-forming UE also could behave like a switching antenna diversity UE and that tailored test-suites therefore are irrelevant.
· Nokia considers that there is a tradeoff in limiting the potential for the SATD UE by limiting the number of switched. They also consider that designing the TPC would be challenging to test the limits of the switching rate. Qualcomm considers that patterns could be designed based on simulations and also agrees that limiting the switch rate should be studied during the work item phase. Icera considers that a common test where both types of UE’s would be ideal. 

· Ericsson does not agree with the metrics stated for disabling transmit diversity at the UE. They consider that the NodeB could make such decisions based on such metrics that are available at the network. They also consider that any relaxation of requirements would have to be part of the study item because the transmit diversity is considered to be transparent. Therefore, any relaxation of the requirement would apply to all the UE’s – including those not applying transmit diversity. Qualcomm considers that any relaxation would apply only for UE’s employing SATD. Nokia agrees with Ericsson in that relaxation would be of concern because they would be available to any UE that wishes to declare itself as an antenna with SATD. Qualcomm considers that tests on the second antenna would fail. 

· ST-Ericsson asks about how performance gains due to SATD can be tested. Qualcomm considers that a reference NodeB receiver would have to be specified and is challenging. They consider that RAN4 should ensure that there be no impact on the NodeB. Gains could be evaluated in field trials. Nokia also considers that it could be quite challenging to ensure that there is no impact. They consider that one would have to construct a full system emulator to conduct all the tests. Qualcomm considers that gains need not be explicitly tested and are out of the scope of RAN4.
· Vodafone considers that if there is any Tx or Rx relaxation, then we should capture that in the TR and move on. 
Agreed way forward:

12
Effects from mixes of different uplink Tx diversity algorithms and/or legacy UEs
	Available
	Tdoc
	Type
	'Title'
	Source
	'Decision'

	TRUE
	R4-101638
	Discussion
	System level results on Beam-forming Tx diversity with 50% penetration
	Magnolia Broadband
	

	TRUE
	R4-102115
	Discussion
	System level results on switched antenna Tx diversity with 25% and 75% penetration
	Nokia, Nokia Siemens Networks
	

	TRUE
	R4-102116
	Discussion
	Further system level results on UL beamforming
	Nokia, Nokia Siemens Networks
	


Not handled during ad-hoc session.

13
System impact of ULTD
	Available
	Tdoc
	Type
	'Title'
	Source
	'Decision'

	TRUE
	R4-101943
	Discussion
	System Impact of Switched Antenna Transmit Diversity
	Ericsson, ST-Ericsson
	

	TRUE
	R4-101944
	Discussion
	System Impact of Beam Forming Transmit Diversity
	Ericsson, ST-Ericsson
	

	TRUE
	R4-102186
	Discussion
	System Impact of Suboptimal Uplink Switched Antenna Transmit Diversity Scheme
	Ericsson, ST-Ericsson
	

	TRUE
	R4-102203
	Discussion
	UL Tx Diversity study results conclusions
	NSN, Nokia
	


Not handled during ad-hoc session.
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