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Highlights
Progress was made in the following areas: 

-  Deployment scenarios from the perspective of macro cell and small cell configuration. The relevant scenarios are captured in RP-150403 (Source: CMCC) that was approved.

-  Deployment scenarios from the perspective of synchronized and unsynchronized operations. Relevant aspects are captured in RP-150462 (Source: NTT Docomo) that was approved.

-  Scenarios for performance and co-existence evaluation are captured in RP-150485 (Source: NEC) that was approved.
Lengthy discussions were held on frequency bands in terms of potential deployments for the new configuration, but no conclusion was reached how to capture these aspects.

Email discussion will be undertaken on the RAN reflector on detailed simulation topics.
The email discussion will be kicked off 17/March and will conclude on 27/March. Conclusions will be summarized on the reflector and will be used as a basis for contributions to RAN#68 in June. Email discussion topics are described in RP-150486 that was approved.
The next version of TR 36.825 incorporating the approved Tdocs (RP-150403, RP-150462, RP-150485) is placed in RP-150487.
Detailed notes

NOTE: Documents marked in grey are handled in the RAN #67 plenary, others are handled in this ad hoc.

12.4.4
REL-13 Study on possible additional configuration for LTE TDD


[New SI: FS_LTE_TDD_add_config]
RP-150151
Status report for SI on Study on possible additional configuration for LTE TDD, rapporteur: NTT DOCOMO, INC.
RAN
Report

REL-13
FS_LTE_TDD_add_config

note: This is a RAN SI

conclusion:
noted, approved: 5%, Sep.15
Technical Report:
RP-150152
TR skeleton 36.825 v0.0.1 for Study on possible additional configuration for LTE TDD
CATT
TR
36.825
RAN
REL-13
FS_LTE_TDD_add_config

RAN TR is provided for agreement; includes TR skeleton

discussion:


conclusion:
Agreed as first version of the TR (skeleton)
Scenarios and evaluation guidelines:

RP-150185
Consideration on possible additional configuration for LTE TDD
CMCC
Disc
REL-13
FS_LTE_TDD_add_config

proposes to study possible scenarios when introducing additional TDD configuration, e.g., downlink only configuration. And further investigation of such configuration shall be considered by taking all possibilities into account. Additional impacts to these deployment scenarios and use cases shall also be further investigated from deployment perspective, e.g., impact on inter-operator coexistence in the same TDD band, limit of Non-standalone deployment in network operation, benefits of synchronized network not achievable and etc.

discussion:


conclusion:
Noted. Subset of the scenarios where TDD SDL is a small cell was seen more important.
A new P-CR will be generated on deployment scenarios ( RP-150399 (Source: CMCC). 399 will attempt to capture the deployment scenarios deemed important and relevant for the study.
RP-150399 
Deployment scenarios on macro cell small cell configurations
CMCC
Disc
REL-13
FS_LTE_TDD_add_config

discussion:
Remove reference to individual Tdocs. Add references to TR 36.300 to Scenario 1,2,3. Revise description of scenario 1 and 4.
conclusion:
Revised to RP-150403. 
RP-150403 
Deployment scenarios on macro cell small cell configurations
CMCC
Disc
REL-13
FS_LTE_TDD_add_config

discussion:


conclusion:
Approved.
RP-150147
Scenarios, use cases and frequency bands for additional TD-LTE configuration
Vodafone
TP
36.825

REL-13
FS_LTE_TDD_add_config

discussion:


conclusion:
Noted. Scenarios to be captured in RP-150399, frequency bands to be captured in RP-150401.
RP-150208
Deployment scenarios on additional TDD configurations
NTT DOCOMO, INC.
TP
36.825

REL-13
FS_LTE_TDD_add_config

discussion:


conclusion: Noted.
Capturing both synchronized and un-synchronized (with guardband) configuration was seen needed, new P-CR is allocated to capture this: RP-150400. 
Japanese bands to be captured in RP-150401.
RP-150400 
Deployment scenarios – synchronization aspects
NTT Docomo

Disc
REL-13
FS_LTE_TDD_add_config

discussion:
Split the text between section 4 and 6. Show a figure for new configuration 
conclusion:
Revised to RP-150404
RP-150404
Deployment scenarios – synchronization aspects
NTT Docomo

Disc
REL-13
FS_LTE_TDD_add_config

discussion:
 
conclusion:
Revised to RP-150462
RP-150462
Deployment scenarios – synchronization aspects
NTT Docomo

Disc
REL-13
FS_LTE_TDD_add_config

discussion:
 

conclusion:
Approved
RP-150300
Considerations on TDD allocations in CEPT region and the need for a new TDD DL only configuration
Orange
TP
36.825
REL-13
FS_LTE_TDD_add_config

text proposals:

-
Add Band 33, 34, 38 and 40 to section 4.2 of the TR 36.8XX on "Feasibility study on possible additional configuration for LTE TDD". These bands are intended to be aggregated with FDD bands including 7, 20, 3, 1, 8, 28 and 22

-
Add the text from paragraph 3 above to the section 4.3 (Use cases) of  the same TR.
discussion:


conclusion: Noted. New P-CR to be allocated to capture relevant frequency bands from all input documents: RP-150401 (Source: Orange). 
RP-150401 
Deployment scenarios – frequency bands
Orange
Disc
REL-13
FS_LTE_TDD_add_config

discussion: Clarify intro text that the table applies also to operators that don’t have FDD allocation. Add a new column to show what regions are interested in which TDD bands for the new configuration.Add some text to clarify that the table does not show deployment commitment


conclusion:
Revised to RP-150460.
RP-150460
Deployment scenarios – frequency bands
Orange
Disc
REL-13
FS_LTE_TDD_add_config

discussion:

conclusion:
Revised to RP-150463
RP-150463
Deployment scenarios – frequency bands
Orange
Disc
REL-13
FS_LTE_TDD_add_config

discussion:

conclusion:
Noted. No conclusion reached on how to capture potential frequency bands relevant for deployment of the new TDD configuration.
RP-150255
Methods of utilizing unused TDD spectrum
CATT
Disc
REL-13
FS_LTE_TDD_add_config

3 methods of utilizing unused TDD spectrum

initial discussion on the possible methods of utilizing the unused TDD spectrum, i.e. adopting new TDD configurations, converting the TDD spectrum to FDD SDL, and using existing TDD configurations;

unclear that the possible new TDD configuration or converting the TDD spectrum to FDD SDL is an efficient way to utilize the unused TDD spectrum

discussion:


conclusion:
Noted. Check offline if some spectrum band specific impacts of the new configuration can be captured to RP-150401.
RP-150252
General discussion on possible new TDD configurations
CATT
Disc
REL-13
FS_LTE_TDD_add_config

Proposal 1: Document the following in TR36.825

-
At least one standalone FDD or TDD carrier must be used together with the non-standalone TDD carrier.

-
Inter-band carrier aggregation is a pre-requisite for a UE to receive data from a non-standalone TDD carrier.

Proposal 2: Conclude in RAN#67 the intended deployments (i.e. scenarios, frequency bands, and use cases) for non-standalone TDD carriers.

Proposal 3: For inter-operator co-existence study, the standalone TDD carrier adjacent to the non-standalone TDD carrier shall at least include the macro deployment with seamless coverage, while all basestations for the standalone and non-standalone TDD carriers are outdoor.

Proposal 4: For inter-operator co-existence study, focus on the case in which victim is the standalone TDD carrier and aggressor is the non-standalone TDD carrier. 

Proposal 5: The conventional RAN4 methodologies (i.e. the deterministic approach and the Monte Carlo simulation approach) for co-existence study shall be adopted in this study item.

Proposal 6: Initiate email discussion after RAN#67 to agree on the co-existence evaluation assumptions.

Proposal 7: Initiate email discussion after RAN#67 to agree on the performance evaluation assumptions.

Proposal 8: If new TDD configurations are to be introduced, as a minimum to maintain healthy TDD eco-system, the 3GPP core specification shall mandate that UEs supporting the new TDD configurations shall also support the existing TDD configuration, and corresponding testing in RAN5 and GCF shall be ensured.

Proposal 9: Consider further mechanisms to ensure healthy TDD eco-system.

Proposal 10: Methods other than the option of possible new TDD configurations and the option of converting the TDD spectrum into FDD SDL to utilize the unused TDD spectrum shall be discussed in the study item.

discussion:


conclusion:
Noted. Proposal 1 to be captured in RP-150399. Proposal 2 agreed. Proposals 3,4,5 to be addressed in the co-existence discussions in RP-150402. Proposals 6,7 to be discussed further offline. Proposals 8,9,10 to be addressed in the future.
RP-150140
Considerations of introducing possible additional TDD configuration(s)
NEC
Disc
REL-13
FS_LTE_TDD_add_config

Proposal 1: CA scenario# 4 should be the main deployment scenario for the 10:0:0/9:1:0 configuration. SCE scenario 2a specified in TS36.872 can be reused. The additional TDD UL-DL 10:0:0/9:1:0 configuration can be configured as a Secondary Cell which is used to improve the downlink throughput.

Proposal 2: Different operators in the same band without guard band should be highly prioritized for additional TDD configuration(s) study.

Proposal 3: Baseline evaluation is that all operators uses TDD UL-DL configuration #5 (8:1:1) as the Secondary cell. Ideal synchronization is assumed.

Proposal 4: The impact of introduction of 10:0:0/9:1:0 configuration of small cell on both the macro cell and the small cell of other operators should be evaluated in the co-existence study.

Proposal 5: Small cell simulation assumption could be reused in the evaluation. The detailed parameters could be decided by email discussion.

discusssion:


conclusion:
Noted. Scenarios for performance and co-existence studies to be captured in RP-150402 which is to be a subset of RP-150399.
RP-150402 
Scenarios for performance and co-existence study
NEC 
Disc
REL-13
FS_LTE_TDD_add_config

discussion: Add text back to section 4. Remove aggressor/victim description from the performance evaluation.


conclusion:
Revised to RP-150461
RP-150461 
Scenarios for performance and co-existence study
NEC 
P-CR
REL-13
FS_LTE_TDD_add_config

discussion:


conclusion:
Revised to RP-150485
RP-150485
Scenarios for performance and co-existence study
NEC 
P-CR
REL-13
FS_LTE_TDD_add_config

discussion:


conclusion:
Approved.
RP-150484
Topics for email discussion
NEC 
Disc and Approval
REL-13
FS_LTE_TDD_add_config

discussion:


conclusion:
Approved.
RP-150292
TP for TR36.825: Use Case: FDD-TDD Carrier Aggregation
KT
TP
36.825

REL-13
FS_LTE_TDD_add_config

a use case is provided when LTE TDD carrier is used as secondary carrier in FDD-TDD Carrier Aggregation

discussion:


conclusion:
Withdrawn.
RP-150218
Scenarios and evaluation assumption for DL-only TDD
NTT DOCOMO, INC.
Disc
REL-13
FS_LTE_TDD_add_config

Proposal 1: Reuse scenario 2a defined in TR36.872 for performance evaluation.

Proposal 2: Use the aggregated DL throughput to access the potential benefits and drawbacks of new TDD configurations assuming carrier aggregation.

Proposal 3: If the channel reciprocity is not assumed to be available, compare new configurations of 10:0:0, 9:1:0 (DL:Sp:UL) and TDD UL/DL configuration 5.

Proposal 4: If the channel reciprocity is assumed to be available, compare a new configuration of 9:1:0 (DL:Sp:UL) and TDD UL/DL configuration 5.

Proposal 5: Assume 10 small cells per macro cell and higher resource utilization of 60~70% for the highest loaded cell when applying TDD UL/DL configuration as the baseline parameters.

discussion:


conclusion:
Noted. To be partly covered in RP-150402.
Evaluation methodology details:
RP-150210
Evaluation methodology for possible additional TDD configuration(s)
Huawei, HiSilicon
Disc

REL-13
FS_LTE_TDD_add_config

discussed the performance-related potential benefits and drawbacks of the additional TDD configuration. A proposed evaluation methodology for potential benefits is also provided

discussion:


conclusion:
Noted. Reciprocity-related gains may be part of the performance evaluation study, but the exact means for this is FFS.
RP-150254
Evaluation on the benefits and drawbacks for possible additional LTE TDD configuration
CATT
Disc
REL-13
FS_LTE_TDD_add_config

Proposal 1: At least the following performance metrics shall be studied

-
Cell average and cell edge downlink packet throughput

-
PUCCH load on the accompanied standalone carrier

Proposal 2: Performance of the following two systems shall be compared:

-
Target system: standalone carrier X + non-standalone TDD carrier Y with 10:0:0 (DL:Sp:UL)

-
Reference system: standalone carrier X + standalone TDD carrier Y with 8:1:1 (DL:Sp:UL)) and special subframe configuration 4 with normal CP in downlink

Proposal 3: The evaluation shall assume a certain percentage of non-CA capable UEs in the system.

Proposal 4: The evaluation shall focus on the high traffic load case.

discussion:


conclusion:
Noted. Proposal 4 to be captured in RP-150402.
Coexistence:

RP-150253
RAN4 methodologies for co-existence study

CATT
Disc
REL-13
FS_LTE_TDD_add_config

provides some general introduction on the conventional RAN4 methodologies for co-existence study. These methodologies can be used for the study on the possible additional TDD configuration

discussion:


conclusion:
Noted. Discussions how to apply these methodologies will be taken later.
RP-150251
Co-existence Considerations for Additional Configuration for LTE TDD
Nokia Corporation, Nokia Networks
Disc
REL-13
FS_LTE_TDD_add_config

proposal: to encourage 3GPP RAN to investigate and develop technical solutions for avoiding any co-existence issues between LTE TDD DL/UL and DL only operations and configurations in any deployment situations, frequency bands, frequencies and geographical areas

propose to capture the example method for co-existence solution presented in section 2 in the TR

discussion:


conclusion:
Noted. Further details of the concept may be contributed in future meetings
RP-150230
Consideration of unsynchronized operation for TD-LTE
NTT DOCOMO, INC.
Disc
REL-13
FS_LTE_TDD_add_config

Impact of unsynchronization on spectrum efficiency is discussed

Conclusion 1: 

Time synchronization and/or the same UL/DL configuration usage between operators are essential for TD-LTE operation. Otherwise, the spectrum efficiency is significantly lost.

Conclusion 2:

When DL only carrier (SCell) is operated with 5 MHz offset from the adjacent operators whose configuration is not DL only configuration, the DL only configuration carrier would suffer from significant interference from the adjacent operators UEs. Note that at the same time, the adjacent operators' eNB would suffer from eNB using DL only configuration according to the distance. 

Conclusion 3: 

From conclusion 1 and 2, witout achieving time synchronization and/or the same UL/DL configuraions inlcuding DL only configuraion between operators, all operators become unhappier compared to the cases it is achieved.

discussion:


conclusion: Not handled.


RP-150247
Solutions to mitigate raised concerns on DL only configuration
NTT DOCOMO, INC.
Disc

REL-13
 FS_LTE_TDD_add_config

Proposal 1: 

In the same way as any other TDD UL/DL configuration, 3GPP should ensure that the operation of the "Downlink only LTE TDD" (10:0:0 or 9:1:0) configuration is supported for all frequency bands specified for TDD mode of operation in RAN4 specifications, when paired with another frequency band used as an anchor carrier. Furthermore, 3GPP should ensure that ALL UEs that support the CA configuration for "Downlink only LTE TDD" also support other TDD UL/DL configurations for the Downlink only LTE TDD usage TD-LTE bands.

Proposal 2: 

Guideline for usage of "Downlink only TDD configurationfor TD-LTE(10:0:0) is specified in the standard (as in the Annex section).

discussion:


conclusion:
Not handled.
Simulations:

RP-150168
Coexistence and simulation methodology on additional configuration for LTE TDD
ZTE
Disc

REL-13
FS_LTE_TDD_add_config

Proposal 1:

The cost for both SDL and TDD system should be carefully evaluated when deployed in adjacent carriers. The potential cost includes the additional Guard Band, BS complexity and throughput loses by site restriction.

For a new configuration, at least the system level simulation should be further performed. The exact band, number of carriers, carrier bandwidths etc. should be determined for the simulation study.

Proposal 2:

The simulation assumption can refer study from both eIMTA and Small cell. The performance impact of interference should be taken into account in the system level simulation. The simulation assumption can reuse parameters from eIMTA for interference modeling.

discussion:


conclusion:
Not handled.
RP-150301
Simulation Assumptions for Evaluating Additional Configurations for LTE TDD
Ericsson
Disc

REL-13
FS_LTE_TDD_add_config

proposals:

-
Adjacent channel evaluations are done where all cells on the same carrier use the same UL-DL TDD configuration but where the configuration maybe different between the carriers

-
Use the following deployment scenarios: Femto-Femto, Femto-Macro, Pico-Pico, Pico-Macro, and Macro-Macro

-
System level simulations are conducted using non-full buffer traffic models

-
Detailed simulation assumptions for the scenarios are adopted from TR 36.828

discussion:


conclusion:
Not handled.
Ecosystem considerations:
RP-150287
Views on the eco-system impact of possible additional TDD configuration(s)
CATR
Disc
REL-13
FS_LTE_TDD_add_config

- TD-LTE with legacy configurations has widely deployed and develops fast, with a large penetration ratio of the LTE FDD/TDD dual mode devices, which are already very mature due to the widely on-field test.

- The introduction of any new configuration(s) in TD-LTE will cause eco-system problem, esp. the downlink only configuration will bring the risk of different UE designs and fragment TD-LTE market.

- Any new configuration will cause the additional complexity, esp. in UE side. It needs to justify whether there is any potential benefit worth such an impact on the eco-system.

discussion:


conclusion:
Not handled.
RP-150146
Benefits/drawbacks and ecosystem aspects for additional TD-LTE configuration
Vodafone
TP
36.825
REL-13
FS_LTE_TDD_add_config
discussion:


conclusion:
Not handled.
RP-150099
Void
NTT DOCOMO, INC.
Report

REL-13
FS_LTE_TDD_add_config

conclusion: withdrawn

Revised SID:

RP-150153
Revised SID: Study on possible additional configuration for LTE TDD
CATT, CATR, NTT DoCoMo
SID
rev
RAN
REL-13
FS_LTE_TDD_add_config

last approved SID: RP-142248

discussion:


conclusion:
























































































































































































































































