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The UL-MIMO ad hoc session was held Wednesday night.
The Following legend is used for documents related to the ad-hoc:

R4-10abcd    Document can be presented for approval
R4-10abcd    Document can be noted in the plenary
R4-10abcd    Document will be revised/merged
R4-10abcd    Document not treated in the ad-hoc
1 UE RF requirements
1.1 Frequency error

[1] R4-104131, UE Phase and Time Alignment Requirements, Qualcomm Incorporated
[2] R4-104607, TP for UL-MIMO: Frequency Error, HiSilicon, Huawei
Discussion

[3] R4-104822, TP for UL-MIMO: Frequency Error, HiSilicon, Huawei
Document [3] is the revise of [2] based on the comments from the main session discussion. 
Discussion

Huawei presented Document [3].
Ericsson proposed to use “antenna connector” instead of “antenna port”.
Way forward
Document [3] was approved with the correct wording of “transmit antenna connector”.
1.2 Maximum output power

[4] R4-104244, Maximum output power and tolerance requirements for UL MIMO, NTT DOCOMO
[5] R4-104450, TP for TR 36.807: maximum output power for UL MIMO and modification for CA, Ericsson, ST-Ericsson
[6] R4-104603, TP for UL-MIMO: Maximum output power, HiSilicon, Huawei, Mediatek
Discussion

[7] R4-10XXX, TP for UL-MIMO: Maximum output power
Ericsson commented for codebook 4, 5 we need to remove the lower tolerance requirement. What is the difference between this TP and 4450?

Huawei clarified that your TP includes all bands and considers CA, but we prefer to separate them. But the comment of codebook 4 and 5 is correct. 
Way forward
Document [7] was approved with the exception of not applying lower power tolerance requirements for codebook 4 and 5.
1.3 Spectrum Emission
[8] R4-104450, TP for TR 36.807: maximum output power for UL MIMO and modification for CA, Ericsson, ST-Ericsson
[9] R4-104605, TP for UL-MIMO: Spectrum emission, HiSilicon, Huawei
Discussion

E presented 4450 briefly on SEM, spurious emission and ACLR. The proposal is to set requirement per antenna connector in order to be aligned with regulatory requirement.
Qualcomm asked if we need to submit this TP for ITU submission and hence need to decide in this meeting.
Ericsson clarified that it is important for ITU submission.

Qualcomm would like to keep the existing UEM per antenna connector

Ericsson would like to do the same for ACLR for coexistence.

Nokia is ok if it is for the purpose of meeting regulatory requirement, but point out that from the discussion in the main meeting, there is no final conclusion on how regulatory requirement is specified.

Huawei commented that for SEM, if reusing existing req. per antenna port, the sum across all ports could exceed the existing Rel 8/9 requirement.

Ericsson commented that from coexistence point of view, there should be no difference. In addition, the emission should be subject to the constraint of total power. Taking everything abroad, it is better to follow regulatory requirement. 

Qualcomm agreed.

NTT Docomo commented that we should keep the req. architecture independent. For two antenna transmission, the SEM (and spurious emission) per antenna port should be reduced by 3dB compared to R8/9 req. per UE. The reason is spurious emission is used for coexistence study. If we specify the R8 req. for R10 UE per connector, the number of UE doubles. That is why we are concerned.

Ericsson further clarified that if we use ACLR, we already overestimate the interference. If we specify ACLR per port, the ACLR would be tighter than R8, thus would not imply relaxation. If specified per UE, the method of summing might be wrong for incoherent summing. The only worry is -50dBm/MHz should not be violated. That is not likely considering it is subject to total power constraint, which means emission at each connector would be lower.

Mot proposed to set the requirement as “per TBD” as there is no agreement.
Huawei commented in time domain, if we add two phase sync-ed signal, there would be 3dB increase in power. However, this may not be true in freq. domain. 
Way forward
It was agreed to set the same Rel-8 SEM, ACLR and spurious emission requirement per [TBD] (TBD means either UE or antenna connector). A TP would be provided.
1.4 Reference sensitivity
[10] R4-104130, UE REFSENS requirements for multiple antenna node, Qualcomm Incorporated
[11] R4-104451, TP for TR 36.807: REFSENS and ACS for UL MIMO, Ericsson, ST-Ericsson
[12] R4-104602, Reference sensitivity level for UE supporting uplink MIMO, HiSilicon, Huawei
Discussion

[13] R4-10XXXX, Reference sensitivity level for UE supporting uplink MIMO
Huawei prepared TP. But mentioned this is no background TP. Option 1. Add another TP option 2. Add background in this TP.

Ericsson asked what is missing from TP4451 as text is quite identical. Nothing against this TP, but need to make sure text is correct.

Huawei clarified the main changes. Since the conclusion is similar, there is some similarity in TP. You talked about CA for ULMIMO, for ITU submission, we try to decouple the two. For freq. bands, your proposal mentioned all bands >1G bands. Other minor issues as well.
Qualcomm expressed concern and would prefer TP similar to 4451. Otherwise, we run risk of adding other bands accidentally with same R8/9 req. given current wording. Maybe it is better to have separate table. But Technically the TP is ok.

Ericsson suggested we could refer to table 5.5C-1, which captures the bands we agree on so far.

Ericsson further commented that maybe we should consider CA together with UL-MIMO. Chair clarified that we can consider this after ITU submission.
Way forward
It was agreed that Huawei revised TP by adding explicit reference to table 5.5C-1 and submit to the main meeting for approval.
1.5 Operating Band
[14] R4-104444,TP for TR 36.807: number of CC(s) per CA Bandwidth Class and channel arrangement for UL MIMO, Ericsson, ST-Ericsson
[15] R4-104609, TP for UL-MIMO: Section 5: Operating band and channel arrangement, HiSilicon, Huawei
Discussion

Document [15] has already approved in main session. However, some operators propose to add band 3 and band 7 to the table 5.5C-1. 
TeliaSonera requested to add band 3 and 7 for UL-MIMO
Way forward
It was agreed to add bands 3 and 7 in the revised version of R4-104609 that would be submitted to main meeting for approval.
2 Performance requirements 
[16] R4-104295
Approval UL MIMO TR 36.817 TP: BS performance requirements
 Nokia Siemens Networks
[17] R4-104417
Discussion UL-MIMO impact on BS performance requirements
Ericsson, ST-Ericsson

[18] R4-104543
Discussion Consideration on PUCCH demodulation requirements for UL MIMO
Huawei, HiSilicon

[19] R4-104544
Discussion Consideration on PUSCH demodulation requirements for UL MIMO
Huawei, HiSilicon

[20] R4-104545
Approval TP for UL MIMO TR 36.817: Clause 8.1 (General)
Huawei

[21] R4-104546
Approval TP for UL MIMO TR 36.817: Clause 8.3 (Performance requirements for PUCCH) and Clause 8.4 (Performance requirements for PRACH)
Huawei

[22] R4-104547
Approval TP for UL MIMO TR 36.817: Clause 8.2 (Performance requirements for PUSCH)
Huawei
[23] R4-10xxxx
Approval draft TP for UL MIMO TR 36.817: Clause 8.1 (General) and Clause 8.2 (Performance requirements for PUSCH)
Huawei
[24] R4-10xxxx
Approval draft TP for UL MIMO TR 36.817: Clause 8.3 (Performance requirements for PUCCH) and Clause 8.4 (Performance requirements for PRACH)
Huawei

(2.1-2.5 are left out issues from Xi’an meeting due to lack of time)

2.1 Single Antenna Port Mode:
Proposal
No additional performance requirements are needed. 
Discussion

NSN commented that it was already discussed and agreed in previous meeting. No need to discuss.
Huawei clarified that we just want to make sure this is ok with everybody.
Way forward

Proposal approved.
2.2 PUSCH rank:
Proposal
Fixed rank transmission in PUSCH performance requirements. 
Discussion

Way forward

Proposal approved.
.
2.3 PUCCH TxD:
Proposal
Focus on 2Tx only (For 4 transmit antenna ports TxD, the performance requirement will be the same as 2 transmit antenna ports.). 
Discussion

Way forward

Proposal approved.
2.4 PRACH:
Proposal
No additional performance requirements are needed due to the introduction of UL MIMO. 
Discussion

Way forward
Proposal approved.
2.5 AGI:
Proposal
No UE AGI consideration in BS performance requirements. 
Discussion

Way forward

Proposal approved.
2.6 Handling of the TPs
Discussion

Draft TPs [23] and [24]
Huawei presented 23.

NSN needs time to check it. 

Huawei presented 24. Clarify it is for R10
Ericsson needs time to check it. 
Way forward

It was agreed that interested parties check it and provide feedback to Huawei before the main meeting treatment.
2.7 Requirements for 4Tx cases
Proposal
1. Define 4Tx performance requirements within Rel-10 timeline. 

2. Only define 4Tx performance requirements in future releases (Rel-11 or later). [17]

3. Focus on 2Tx at early stage while pending the decision according to the progress in RAN4.
Discussion

NSN commented it is natural to follow option 3.
Ericsson preferred to align with RF req. and thus prefer option 2.

Huawei clarified that after checking with other WG, it seems option 3 is their choice.
Way forward

Option 3 is agreed.
2.8 PUSCH precoding codebook selection
Proposal
1. The precoding codebook is selected randomly (as adopted in DRS in TS36.101). [19]

2. The precoding codebook is selected adaptively.
Discussion

NSN would like to discuss and agree in the next meeting.
Huawei clarified that the purpose of putting it here is for discussion.
Way forward
Study more in future meeting.
2.9 Medium correlation matrices
Proposal
1. Medium correlation matrices currently defined in TR 36.817 will only be used for PUCCH TxD test.

2. For the purpose of TxD test for PUCCH, swap the current medium correlation coefficients of (&( to: 

	(
	(

	0.9
	0.3 


Where ( denotes the BS antenna correlation and ( denotes UE antenna correlation.
Discussion

Ericsson is ok to start the study TXD test with correlation matrices, but needs time to think. For high rank tx, there is some problems. 
NSN commented that they align with E. Need to look at simulation result and don’t want to limit to medium case only.
Way forward

More study is needed.
3 Other issues

Discussion

Way forward
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