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Introduction
This contribution summarises the open issues on demodulation requirements for 4Tx BS under AI 5.5.4.2. One topic is captured.
· Topic #1: PUSCH requirements
· Table 0-1 Contact information for companies
	Company
	Contact
	Email address

	Samsung
	Yunchuan Yang
	yc0301.yang@samsung.com

	Nokia, Nokia Shanghai Bell
	Alex Hamilton
	Alexander.hamilton@nokia.com

	ZTE
	Wenhao Liu
	liu.wenhao@ZTE.com.cn

	Ericsson
	Nicholas Pu
	Nicholas.pu@ericsson.com

	Huawei
	Ke Li
	like54@hisilicon.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: PUSCH requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304047
	Nokia, Nokia Shanghai Bell
	Observation 1: BW, SCS, Propagation and MCS choices were agreed at RAN4#106 and should remain unchanged, as detailed in Table 1.
Observation 2: In TDLA 30-10 there is no observed performance degradation between PUSCH Mapping Type B vs Type A. Hence, requirements do not need to be set for both PUSCH Mapping Type A and Type B separately.
Proposal 1: For TDLA 30-10 scenarios, the same requirements shall be used for PUSCH Mapping Type A and Type B.
Observation 3: In TDLA 30-10 there is an observed performance degradation for 4T4R vs 4T8R antenna configurations.
Proposal 2: For TDLA 30-10 scenarios, requirements shall be set for both 4T4R and 4T8R separately.
Observation 4: In TDLB 100-400 there is an observed performance degradation for PUSCH Mapping Type B vs Type A.
Proposal 3: For TDLB 100-400 scenarios, requirements shall be set for both PUSCH Mapping Type A and Type B separately.
Observation 5: In TDLB 100-400 there is an observed performance degradation for 4T4R vs 4T8R antenna configurations.
Proposal 4: For TDLB 100-400 scenarios, requirements shall be set for both 4T4R and 4T8R separately.
Observation 6: When utilising medium correlation, to provide representative antenna port correlation, we have shown TPMI 4 offers on average 4.8 dB performance gain over TPMI 0.
Proposal 5: Performance requirements shall be set for TPMI 4 in ‘medium correlation’ channel conditions.
Observation 7: In TDLA 300-100 there is no observed performance degradation between PUSCH Mapping Type B vs Type A.
Proposal 6: For TDLC 300-100 scenarios, the same requirements shall be used for PUSCH Mapping Type A and Type B.
Observation 8: In TDLC 300-100 there is an observed performance degradation for 4T4R vs 4T8R antenna configurations.
Proposal 7: For TDLC 300-100 scenarios, requirements shall be set for both 4T4R and 4T8R separately.


	R4-2304048
	Nokia, Nokia Shanghai Bell
	Simulation results

	R4-2304398
	Ericsson
	Observation 1:  	No performance difference between TPMI 0 and 4.
Proposal 1: 	Only use TPMI = 0 for the performance requirements of 4Tx demodulation. 
Observation 2:  	The performance difference between different CBW of MCS20 with TDLA30-10 is up to 4dB. 
Proposal 2: 	Take following MCS values for 4Tx demodulation requirements.
· TDLB100-400: MCS 2
· TDLC300-100: MCS 16
· TDLA30-10: MCS 17
Proposal 3: 	Companies check if performance difference between CBW would be an issue by simulation. If yes, more CBW requirements could be considered, for example: 
· 15kHz SCS: 5/20/50MHz
· 30kHz SCS: 10/40/100MHz
Observation 3:  	There is no tests for 4Tx2Rx based on agreement while the current applicability rule would test it.  
Proposal 4:  	RAN4 consider new applicability rule for 4Tx demodulation requirements.

	R4-2304399
	Ericsson
	Simulation results

	R4-2304690
	ZTE Corporation
	Proposal 1: To use the following MCS and channel model for demodulation requirement:
· TDLA30-10: MCS20
· TDLB100-400: MCS2
· TDLC300-100: MCS16
Proposal 2: To only use the TPMI index 0 for demodulation requirement.

	R4-2305465
	Huawei,HiSilicon
	Proposal 1: For 15kHz SCS, consider 5MHz and 50MHz CBW for performance requirements definition.
Proposal 2: Consider following MCS configuration:
· TDLA30-10: MCS17
· TDLB100-400: MCS2
· TDLC300-100: MCS12
Proposal 3: Cover both 4x4 and 4x8 for requirements definition
Proposal 4: Use following precoding matrixes:



	R4-2305466
	Huawei,HiSilicon
	Simulation results

	R4-2305543
	Samsung
	Proposal 1: Both 4Rx and 8Rx requirement can be considered, only the highest supported Rx is used for testing. If a BS declared to support more than 8 antenna connects (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the performance requirements test for 8 Rx antenna shall apply, and the specific connectors used for testing are based on manufacturer declaration.
Proposal 2: Only apply TPMI index 0 for UL 4Tx performance requirement definition.
Proposal 3: Only conductive test is considered for UL 4Tx based on current OTA test environment.
Proposal 4: Up to 16QAM MCS level is considered for UL-4-layer transmission requirement definition.
· TDLA30-10: MCS16
· TDLB100-400: MCS 2
· TDLC300-100: MCS 12

Proposal 5: Choose 20MHz CBW for UL-4-layer transmission performance requirement definition. FFS on defining 50MHz CBW requirement with different channel or MCS test cases separately 
Observation 1: For TDLA channel, the achievable SNR for MCS 17 is very high for CBW with 20MHz and 50MHz around 20dB.
Observation 2: For TDLA channel, large performance difference is existed for different CBW
Observation 3: For TDLC channel, the achievable SNR for MCS 16 is high with around 20dB.



Open issues summary
Sub-topic 1-1 PUSCH requirements
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-1-1: Bandwidth selection between 20MHz and 50MHz
· Previous agreements:
· For 15kHz: 
· 5MHz requirement will be introduced
· 20MHz and 50MHz for initial simulation, and then choose one for performance requirements definition.
· For 30kHz: 10MHz and 100MHz requirement will be introduced
· Proposals
· For 15kHz
· Option 1: 5MHz and 50MHz (Huawei)
· Option 2: 5MHz and 50MHz, FFS on 20MHz depending on if large performance difference is observed between 5MHz and 50MHz. (Ericsson)
· Option 3: 20MHz, FFS on 50MHz (Samsung)
· For 30kHz
· Option 1: 10MHz and 100MHz (previous agreement)
· Option 2: 10MHz and 100MHz, FFS on 40MHz depending on if large performance difference is observed between 10MHz and 100MHz. (Ericsson)
· Recommended WF
· TBA

Issue 1-1-2: MCS
· Previous agreements:
· Use MCS table 1 for the evaluation. The following MCS can be used as starting point for evaluation.
· TDLA30-10: MCS16, MCS17 and MCS20
· TDLB100-400: MCS2
· TDLC300-100: MCS12 and MCS16
· Proposals
· For TDLA30-10:
· Option 1: MCS16 (Samsung)
· Option 2: MCS17 (Huawei, Ericsson)
· Option 3: MCS20 (ZTE)
· For TDLB100-400:
· Option 1: MCS2 (Huawei, Ericsson, ZTE, Samsung)
· For TDLC300-100:
· Option 1: MCS12 (Huawei, Samsung)
· Option 2: MCS16 (Ericsson, ZTE)
· Recommended WF
· For TDLB100-400, use MCS2. Other TBA.

Issue 1-1-3: Antenna configuration
· Previous agreements:
· For initial simulation: include both 4x4 and 4x8
· For the testing of performance requirement, only the performance for the highest supported Rx is used for testing if agreed to define performance requirements for both 4x4 and 4x8.
· Proposals
· Option 1: Both 4Rx and 8Rx for requirement (Huawei, Samsung, Nokia, Ericsson)
· Recommended WF
· Option 1: Consider both 4Rx and 8Rx for defining requirement

Issue 1-1-4: Whether to define same requirement for PUSCH mapping type A and B
· Proposals
· Option 1: (Nokia)
· For TDLA 30-10 scenarios, the same requirements shall be used for PUSCH Mapping Type A and Type B
· For TDLB 100-400 scenarios, requirements shall be set for both PUSCH Mapping Type A and Type B separately
· For TDLC 300-100 scenarios, the same requirements shall be used for PUSCH Mapping Type A and Type B
· Recommended WF
· TBA

Issue 1-1-5: Precoding for vehicular cases
· Previous agreements:
· Take TPMI index 0 in Table 6.3.1.5-7 of 38.211 for performance requirement definition. 


· FFS on TPMI index 4 in Table 6.3.1.5-7 of 38.211 for vehicular use cases. 


· Proposals
· 
· Option 1: TPMI index 4 in ‘medium correlation’ channel conditions in addition to TPMI 0 (Nokia)
· Recommended WF
· TBA

Issue 1-1-6: Applicability rule
· Proposals
· Option 1: Need to define new applicability rule for 4Tx requirements (Ericsson)
· Recommended WF
· TBA

Sub-topic 1-2 OTA testing
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-2-1: Testing limit
· Previous agreements:
· Initially conductivity testing is conducted of this feature, FFS on OTA test set-ups.
· Proposals
· Option 1: Only conductive test is considered for UL 4Tx (Samsung)
· Recommended WF
· Option 1: Only conductive test is considered for UL 4Tx

Companies views’ collection for 1st round 
Open issues 

	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Samsung
	Issue 1-1-1: Bandwidth selection between 20MHz and 50MHz
Based on our initial results, we observed some performance difference among 50MHz and 20MHz under TDLA channel condition. Meanwhile, the test SNR for 50MHz is higher and around 20dB, Therefore, we prefer to select 20MHz for performance requirement definition comparable with Rel-15. Since based on existing test applicable rule, either 20 MHz can still be tested even with BS declares to support 50MHz.  
For 50MHz, we are open to further discuss, whether it can be selected for other channel condition or MCS level. 
Issue 1-1-2: MCS
Regarding the MCS level, with high modulation order, the tested SNR will be higher considering the inter-layer interference. Meanwhile, the maximum throughput cannot be achieved even with high SNR region, especially for high modulation order. Based on our initial results, the tested SNR will be high, especial for 64QAM. Therefore, we prefer to focus on low MCS for UL-4-layer transmission requirement definition, up to 16QAM. 
Therefore, MCS 16 can be considered for TDLA30-10. Regarding MCS level for TDLC300-100, also the test SNR is high and around with 20dB,, we suggest to select MCS 12 for requirement definition for TDLC300-100. 
Issue 1-1-3: Antenna configuration
Ok with option 1, and introduce new test applicability rule for 4Rx and 8Rx  

Issue 1-1-4: Whether to define same requirement for PUSCH mapping type A and B
Since the DMRS patten is different for PUSCH mapping type A and B, the results may be different.  We suggest to set the requirement based on simulation results provided by companies 

Issue 1-1-5: Precoding for vehicular cases
We proposed to only consider TPMI 0 for PUSCH requirement with UL 4Tx. For codebook-based transmission, the detail TPMI index is calculated based on gNB through the channel measurement of SRS signal of UE transmission. The TMPI selection is related the gNB scheduling, UE SRS transmission, channel model and also related with UE capability about supported full coherent/partial/non-coherent mode. The test purpose is to verify the baseband performance of UL 4Tx, we prefer to only focus on gNB demodulation process, instead of gNB scheduling and SRS transmission, same as Rel-15, where only TPMI index 0 was considered for UL 2Tx transmission performance requirement, and also TPMI index 0 is supported for by all the UE.  
Issue 1-1-6: Applicability rule
We are ok to introduce the new applicability rule for UL 4Tx, since at least 4Rx should be supported, it is not valid for the lowest support Rx antenna as 2Rx. The detail applicability rule can be further discussed.

Issue 1-2-1: Testing limit
Based on existing test, for a BS declared to support more than 2 demodulation branches, (for BS type 1-O and BS type 2-O), the performance requirement tests for 2 demodulation branches shall apply, and the mapping between connectors and demodulation branches is up to BS implementation. For UL 4Tx with 4-layer transmission， existing test setup need to be extended. Considering only 2 demodulation branches in current test environment, it is meaningless to enable 4Tx OTA test, unless the related OTA test will be improved in future


	Huawei
	Issue 1-1-1: Bandwidth selection between 20MHz and 50MHz
Based on our simulation results, there is large span between 20MHz and 50MHz only for MCS20. For other MCS, the span is acceptable. Therefore we suggest to avoid MCS20 and select 50MHz.
Issue 1-1-2: MCS
For TDLA30-10, we are OK with both MCS16 and MCS17
For TDLC300-100, we prefer MCS12 to minimize the performance difference between different bandwidth
Issue 1-1-3: Antenna configuration
Ok with option 1, and introduce new test applicability rule for 4Rx and 8Rx  
Issue 1-1-4: Whether to define same requirement for PUSCH mapping type A and B
It is better to cover both Type A and B considering it is up to BS declaration 
Issue 1-1-5: Precoding for vehicular cases
We share the same views with Samsung
Issue 1-1-6: Applicability rule
We are OK to define the new applicability for 4Tx requirements since 2Rx is out of scope.
Issue 1-2-1: Testing limit
Option 1. I’m not sure whether it is demod’s responsibility to discuss the new OTA set-ups

	Ericsson
	Issue 1-1-1: Bandwidth selection between 20MHz and 50MHz
We would point out the performance difference can be also observed between TDD 10M and 100M if MCS is high. We think both FDD and TDD could use same approach if we could avoid very large performance difference between bandwidths. Based on our simulation results, there are over 2dB difference between 5MHz and 50MHz in FDD, 1.5dB difference between 10MHz and 100MHz in TDD for both MCS16 and MCS17 with TDLA30-10 4Tx4Rx. 
From the requirement point of view, even only minimum bandwidth requirement is defined, it won’t impact the test procedure itself. The test would be only on the largest supported bandwidth based on current applicability rule, and the minimum bandwidth requirement will be applied. But we just think the real performance of large channel bandwidth is not tested. Introducing one more bandwidth requirement could be beneficial in that case. The impact is only raise limited simulation effort.   
Currently, we still slightly tend to consider both 20MHz and 50MHz for FDD in addition to 5MHz, and 40MHz for TDD in addition to 10MHz and 100MHz. But it depends on the MCS discussion. We are also open for further discussion. 
Issue 1-1-2: MCS
Firstly, we are not aware of 20dB limitation for FR1 UL tests. We only have such kind of limitation for FR2. 
Secondly, we see the similar performance for MCS16 and MCS17 with TDLA30-10 channel, so we prefer to take higher modulation MCS17 for the requirement. As for TDLC300-100, our simulation results show MCS16 is feasible, so we prefer MCS16 than MCS12 now.  
Issue 1-1-3: Antenna configuration
We support recommended WF. 
Issue 1-1-4: Whether to define same requirement for PUSCH mapping type A and B
In some cases, we see difference between type A and type B. Based on current applicability rule, PUSCH mapping type depends on manufacture declaration. To avoid no requirements for a BS only support one mapping type, both type A and type B requirements should be defined. 
We prefer to define requirements for both mapping types.
Issue 1-1-5: Precoding for vehicular cases
We support only define requirement with TPMI 0. The reason is similar as Samsung mentioned that different precoder selection depends on gNB scheduling and UE capability.  
Issue 1-1-6: Applicability rule
We support to introduce new applicability rule for antenna configuration. The tests should be only applied for BS support 4Rx or higher branches. 
Issue 1-2-1: Testing limit
We share the similar view as Samsung. The testability of 2Rx on OTA depends on BS not UE side. 

	Nokia, Nokia Shanghai Bell
	Issue 1-1-1: Bandwidth selection between 20MHz and 50MHz
We believe that for 15 kHz 5 MHz and 50 MHz should be taken forward (option 1). We have observed a small performance difference between 20 and 50, however we believe that the minimum requirement should be taken (5 MHz) and a wide bandwidth counterpart (50 MHz).
Issue 1-1-2: MCS
Our simulation results have shown that all the proposed MCS from RAN4 #106 were feasible, therefore we have no strong view on the matter.
We would be happy to support the following, based on providing reasonable results from our simulations:
· For TDLA30-10: MCS 17
· For TDLB100-400: MCS 2
· For TDLC300-100: MCS 16

Issue 1-1-3: Antenna configuration
We believe that the performance difference between 4T8T and 4T4R as shown in our simulations, is sufficient to warrant both antenna configurations to have their performance defined.
Therefore, we support Option 1.
Issue 1-1-4: Whether to define same requirement for PUSCH mapping type A and B
We believe that, based on our simulations, the results for TDLB 30-10 and TDLC 300-100 do not demonstrate enough doppler to observe a difference in performance between type A and B and thus the same requirements should be used for both.

Whereas for TDLB 100-400 scenarios the increased doppler causes a performance difference between type A and type B; therefore, different and separate requirements shall be set for type A and type B separately.

To summarise, we believe that requirements for both PUSCH mapping type A and B should be defined for all scenarios, either separately or common
· Common (TDLA 30-10; TDLC 300-100)
· Separately (TDLB 100-400)
Issue 1-1-5: Precoding for vehicular cases
We respect the views presented by our colleagues from other companies, and furthermore we would like to clarify that although the TPMI choice is a gNB scheduling aspect and based on channel measurement the choice of TPMI can have significant impact on UL Demodulation.
This has been shown in our simulations where in ULA medium correlation channels we observed a 4.8 dB performance difference between TPMI 0 and 4.
Fundamentally, we would also like to raise that the current approach (TDL with low/no correlation), causes the same SNR quality to be observed per-layer for all layers. This means that any TPMI will be observed to have the same performance as any other. 
I.e., the diversity and multiplexing gains brought by precoding, and needed for vehicular use cases, are ignored when a TDL with low/no correlation is used. Thus, the RAN4 performance scaling between high and low diversity environments, does not reflect the real-world scaling.
As such we support the inclusion of TPMI 4 and TPMI 0 with Medium Correlation for vehicular cases.

Issue 1-2-1: Testing limit
We agree with the OTA testing constraint to 2 Rx. I.e., the max testable configuration is 4Tx2Rx with 2 layers. This configuration is not part of the 4Tx WI.
This is not a concern for C/H testing, where we can define requirements without constraints.
However, we would like to consider the possibility to have requirements, but no tests for OTA.
In this case the requirements would remain unused until a better OTA MIMO test setup becomes available in the (hopefully near) future.

	ZTE
	Issue 1-1-1: Bandwidth selection between 20MHz and 50MHz
Option 1
From simulation results of TDLA with MCS 16/17/20, we can find that the SNR gap between 5MHz, 20MHz and 50MHz is about 1~1.5dB. So we prefer to take option 1 to align the operating SNR with a smaller BW and a larger BW as such the operating SNR of other BW are expected to be confined within it.
Issue 1-1-2: MCS
Our initial idea was to have a chance to investigate higher MCS for TDLA30-10, but from the initial simulation results we can find that the operating SNR of MCS20 is equal to or above 20dB depending on BW. If higher test SNR is the concern we can take MCS16 or MCS17 for TDLA30-10 and MCS17 is preferred for TDLA30-10. Thus the preferred MCSs are:
For TDLA30-10: MCS 17
For TDLB100-400: MCS 2
For TDLC300-100: MCS 16
Issue 1-1-3: Antenna configuration
We support the recommended WF
Issue 1-1-4: Whether to define same requirement for PUSCH mapping type A and B
Share Ericsson’s view to define requirement for both mapping types.
Issue 1-1-5: Precoding for vehicular cases
Share Samsung’s view to select TPMI 0 for 4Tx requirements.
Issue 1-1-6: Applicability rule
We are fine to define the new applicability for 4Tx requirements.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic #1
	Issue 1-1-1: Bandwidth selection between 20MHz and 50MHz
· Proposals
· For 15kHz
· Option 1: 5MHz and 50MHz (Huawei)
· Option 2: 5MHz and 50MHz, FFS on 20MHz depending on if large performance difference is observed between 5MHz and 50MHz. (Ericsson)
· Option 3: 20MHz, FFS on 50MHz (Samsung)
· For 30kHz
· Option 1: 10MHz and 100MHz (previous agreement)
· Option 2: 10MHz and 100MHz, FFS on 40MHz depending on if large performance difference is observed between 10MHz and 100MHz. (Ericsson)
· Moderator’s suggestion:
· It has dependency with issue 1-1-2 MCS
· For 15kHz, discuss whether to consider following bandwidth in addition to agreed 5MHz:
· Option 1: 50MHz only (Huawei, Nokia, ZTE)
· Option 2: 50MHz, FFS on 20MHz (Ericsson)
· Option 3: 20MHz, FFS on 50MHz (Samsung)
· For 30kHz, discuss whether to consider following bandwidth in addition to agreed 10MHz and 100MHz:
· Option 1: 40MHz (Ericsson)
· GTW agreements:
· For 15kHz SCS, consider 50MHz in addition to 5MHz, FFS on 20MHz
· Recommendations for 2nd round:
· Companies can further check simulation results and decide in the next meeting
· No need for second round discussion. 

Issue 1-1-2: MCS
· Proposals
· For TDLA30-10:
· Option 1: MCS16 (Samsung)
· Option 2: MCS17 (Huawei, Ericsson)
· Option 3: MCS20 (ZTE)
· For TDLB100-400:
· Option 1: MCS2 (Huawei, Ericsson, ZTE, Samsung)
· For TDLC300-100:
· Option 1: MCS12 (Huawei, Samsung)
· Option 2: MCS16 (Ericsson, ZTE)
· Moderator’s suggestion:
· For TDLB100-400, use MCS2
· For TDLA30-10: Need discussion
· For TDLC300-100: Need discussion
· GTW agreements:
· For TDLB100-400: MCS2
· For TDLA30-10: MCS 17
· For TDLC300-100: MCS12
· Recommendations for 2nd round:
· No need for second round discussion. 

Issue 1-1-3: Antenna configuration
· Proposals
· Option 1: Both 4Rx and 8Rx for requirement (Huawei, Samsung, Nokia, Ericsson)
· Tentative agreements:
· Option 1: Consider both 4Rx and 8Rx for defining requirement
· Recommendation for 2nd round:
· No need for second round discussion

Issue 1-1-4: Whether to define same requirement for PUSCH mapping type A and B
· Proposals
· Option 1: (Nokia)
· For TDLA 30-10 scenarios, the same requirements shall be used for PUSCH Mapping Type A and Type B
· For TDLB 100-400 scenarios, requirements shall be set for both PUSCH Mapping Type A and Type B separately
· For TDLC 300-100 scenarios, the same requirements shall be used for PUSCH Mapping Type A and Type B
· Moderator’s suggestion:
· The majority view is to cover both Type A and Type B
· Further discuss they will be defined separately or common, received proposal:
· Option 1 (Nokia):
· Common (TDLA 30-10; TDLC 300-100)
· Separately (TDLB 100-400)
· GTW agreements:
· Cover both type A and type B and specify requirements based on the collections of results from companies.
· Recommendation for 2nd round:
· No need for second round discussion

Issue 1-1-5: Precoding for vehicular cases
· Proposals
· Option 1: TPMI index 4 in ‘medium correlation’ channel conditions in addition to TPMI 0 (Nokia)
· Option 2: Only consider TPMI index 0 (Samsung, Huawei, Ericsson, ZTE)
· GTW agreements:
· Option 2: Only consider TPMI index 0
· Recommendation for 2nd round:
· No need for second round discussion

Issue 1-1-6: Applicability rule
· Proposals
· Option 1: Need to define new applicability rule for 4Tx requirements (Ericsson)
· Tentative agreements:
· Option 1 agreed. New applicability rule for 4Tx requirements is needed
· FFS on the details
· Recommendation for 2nd round:
· Discuss the detail of this applicability rule

Issue 1-2-1: Testing limit
· Proposals
· Option 1: Only conductive test is considered for UL 4Tx (Samsung)
· Tentative agreements:
· Companies have consensus that the OTA testing constraint to 2Rx. Further improvement is needed to enable 4Tx OTA test. 
· Recommendation for 2nd round:
· No need for second round discussion




Discussion on 2nd round 
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Open issues 
Issue 1-1-6: Applicability rule
· Proposals
· Option 1: Need to define new applicability rule for 4Tx requirements (Ericsson)
· Tentative agreements:
· Option 1 agreed. New applicability rule for 4Tx requirements is needed
· FFS on the details
· Recommendation for 2nd round:
· Discuss the detail of this applicability rule

Issue 1-1-7 Specification structure 
· Proposals
· Option 1: Adding 4Tx requirements to the same table as 1Tx/2Tx requirements. 
· Option 2: Adding 4Tx requirements to the separate tables from 1Tx/2Tx requirements in the same section. 
· Option 3: Adding 4Tx requirements to the separate sections to 1Tx/2Tx requirements. 

Companies view’s collection for 2nd round
	Company
	Comments

	
	Issue 1-1-6:
Issue 1-1-7:

	Samsung
	Issue 1-1-6
We are ok the test applicability rule proposed by Ericsson as
 Unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the 4 Tx antenna tests with low MIMO correlation level shall apply only for the 4 connectors and the highest numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration.

Issue 1-1-7
Considering the consistence of existing spec, we prefer to add the same table as 1Tx/2Tx requirement, for 50MHz requirement, we think new table is needed, since there is no 50MHz requirement for 1Tx/2Tx

	Nokia, Nokia Shanghai Bell
	Issue 1-1-6: We are content with the applicability rule as proposed by Ericsson.
Issue 1-1-7: Generally we prefer option 1, adding 4Tx requirements to the same table as 1Tx/2Tx requirements, where possible. We also note that as per our Samsung colleagues’ comments, there is no extant 50MHz requirements for 1Tx/2Tx for 15 kHz SCS, there this would require an additional table just for 4Tx requirements.

	Ericsson
	Issue 1-1-6: Thanks Samsung for bring up our proposal. We are glad to have more comments from companies.
Issue 1-1-7: We tend to Option 2 because new tables will be used anyway and some CBW in Rel-15 won’t have 4Tx requirements, so it might be better to using separate tables for all 4Tx requirements. To be more friendly for readers, a simple statement could be considered before the tables like following: 
[bookmark: _Toc29809913][bookmark: _Toc36645298][bookmark: _Toc37272352][bookmark: _Toc45884598][bookmark: _Toc53182622][bookmark: _Toc61182863][bookmark: _Toc58860366][bookmark: _Toc58862870][bookmark: _Toc66728178][bookmark: _Toc74961997][bookmark: _Toc75242907][bookmark: _Toc76545253][bookmark: _Toc82595356][bookmark: _Toc89955387][bookmark: _Toc98773814][bookmark: _Toc106201575][bookmark: _Toc115191429][bookmark: _Toc122013269][bookmark: _Toc124155357]8.2.1.5	Test Requirement
The throughput measured according to clause 8.2.1.4.2 shall not be below the limits for the SNR levels specified in table 8.2.1.5-1 to 8.2.1.5-yy. The test requirements for 4Tx are specified in table 8.2.1.5-xx to 8.2.1.5-yy. 

	Huawei
	Issue 1-1-6
Agree with Ericsson proposal
Issue 1-1-7:
For cases with 50MHz, new table is needed. For cases with other bandwidth, we support option 1.

	ZTE
	Issue 1-1-6
We support Ericsson’s proposal.
Issue 1-1-7
We share  the view from companies to add the 4Tx requirements to the existing table if possible. For 50MHz BW, a new table is needed.



Summary for 2nd round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Issue 1-1-6: Applicability rule
· Tentative agreement:
· Option 1: Unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the 4 Tx antenna tests with low MIMO correlation level shall apply only for the 4 connectors and the highest numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration.
· Option 2: Unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the 4 Tx antenna tests with low MIMO correlation level shall apply only for the highest numbers of supported connectors which is larger or equal to 4, and the specific connectors used for testing are based on manufacturer declaration.

Issue 1-1-7 Specification structure 
· Tentative agreement:
· For the cases of bandwidth 50MHz, add a new table to capture the requirement
· For the cases of agreed bandwidths other than 50MHz, adding 4Tx requirements to the same table as 1Tx/2Tx requirements




Work split (for information)
	CR split

	Specification
	Content part
	Responsible

	38.104
	PUSCH requirement
	Nokia

	38.141-1
	PUSCH requirement
	ZTE

	38.104, 38.141-2
	FRC Tables
	Ericsson

	38.141-1
	FRC Tables
	Huawei

	38.141-1
	Applicability rule, manufactory declaration, measurement uncertainty and test tolerance
	Samsung

	Others

	
	 Simulation result summary 
	Ericsson


Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	R4-230xxxx
	WF on FR1 4Tx demodulation requirement
	Ericsson
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2304047
	
	
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2304048
	
	
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2304398
	
	
	Ericsson
	Noted
	

	R4-2304399
	
	
	Ericsson
	Noted
	

	R4-2304690
	
	
	ZTE Corporation
	Noted
	

	R4-2305465
	
	
	Huawei,HiSilicon
	Noted
	

	R4-2305466
	
	
	Huawei,HiSilicon
	Noted
	

	R4-2305543
	
	
	Samsung
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	R4-2305890
	
	WF for FR1 4Tx demodulation requirements
	Ericsson
	Agreeable
	To capture agreements



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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