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1
Introduction
In RAN WG2 #68bis meeting  the CR in Tdoc R2-100643 against TS25.306 Rel9 was principle agreed. The intension of the CR was define how category 17/18 UE should signal the parameter “Support of MIMO only with single-stream restriction”. However, during more closely inspection of the CR we identified that definition done in principle agreed CR is problematic. 
Further during the meeting we raised the issue regarding configuration of this special case where these UE categories support MiMo at 16QAM but not on 64QAM.

In this contribution we propose way forward for both issues. Corresponding CRs are in R2-101402 and R2-101404 for TS25.306 and TS25.331 respectively.
2
Discussion
During more detailed review of the principle agreed CR in R2-100643 we identified that the new added text is problematic,  when complete subclause (copied below, new text highlighted with yellow) is read completely.

Defines whether the UE supports MIMO only with restriction to single stream operation. UE supporting this capability shall not belong to any HS-DSCH physical layer category supporting MIMO. UEs of categories 17 and 18 shall notsignal this capability; such UEs support MIMO only with single-stream restriction when MIMO is not configured.
The previous sentence before the newly added text indicates that UE supporting this capability shall not be any HS-DSCH physical layer category supporting MiMo. Thus this text defines that cat17/18 should not support this feature at all. 
Further, the new text defines that cat17/18 shall not indicate this capability but intension is that those support single stream MiMo, when MiMo is not configured. However, the single stream MiMo is configured by normal dual-stream MiMo configuration as there is no separate indication in RRC regarding single stream MiMo. Thus one can interpret as cat17/18 can support single stream MiMo but configuration of it is not possible.

Our understanding is that previous agreement regarding single stream MiMo was that this feature is a optional UE capability. We think that there is no reason why cat17/18 would not be able to support it when 64QAM is configured. However, due to previous agreement and due to backward compatibility point of view we clearly prefer that single stream MiMo is separate UE capability also for cat17/18.  
The backward compatibility problem could be faced, when operator deploys MiMo as first step and there is also cat17/18 UEs in the field. Then later stage the operator introduces single stream MiMo, and thus without separate capability the network cannot distinguish from cat17/18 UEs, which UE have completed their IOT/verification testing and UE having only MiMo support. 

From UE and network point of view we do not see any additional complexity issue when this additional signalling is supported, and therefore prefer avoiding any backward compatibility issues. 

Thus based on above we propose that cat17/18 may signal the support of single stream MiMo separately. 

Regarding, the configuring the single stream MiMo the RRC specification is defined in such a manner that when UE support single stream MiMo but not dual stream MiMo (reception of two transport blocks TTI), the UE interprets the MiMo configuration as single stream MiMo. This means that single stream MiMo is never used in case that UE supports MiMo. This definition however, means that cat17/18 where MiMo is supported with 16QAM and not when 64QAM requires special handling in RRC specifications as the operation is defined from modulation.

Thus, in our understanding the RRC specification should address following scenarios for cat17/18 UEs:
1) UE does not support single stream MiMo

a. When MiMo is configured with 16QAM, the UE should operate normally with MiMo

b. When MiMo is configured with 64QAM, in correct configuration from network, thus the UE behaviour is unspecified

2) UE does not support single stream MiMo

a. When MiMo is configured with 16QAM, the UE should operate normally with MiMo

b. When MiMo is configured with 64QAM, the UE should operate in single stream MiMo mode. 
Based on our analysis scenarios 1a and 1b are covered as well as case 2a. However, the scenario 2b is missing. 
3
Conclusion
We propose discuss the matter and agree on corresponding CRs in R2-1014014 and R2-101402 for  UE capability signalling RRC configuration signalling respectively.
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