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1. Introduction
Some 4x4 MIMO (MIMO with four transmit antennas) relevant issues were discussed in [1] at RAN2#83. In this contribution, we shall propose some proceedings on top of them.
2. Discussions
To some companies’ understanding, the joint configuration 2x2 MIMO and 4x4 MIMO across serving HS-DSCH cell and secondary serving HS-DSCH cells in MC-HSDPA context are valid case from NW perspective, as there is some RAN1 normative text in section 4.7.4.4.2 in 25.212 saying that:
-  If Secondary_Cell_Enabled is equal to 1 and Secondary_Cell_Active is equal to 1

-        The following is transmitted on HS-DPCCH:

-The report for the serving HS-DSCH cell (CQI1 or PCI/CQI1 or NTBP/PCI/CQI1) and the 1st secondary serving HS-DSCH cell (CQI2 or PCI/CQI2 or NTBP/PCI/CQI2) are mapped to a separate subframe as specified in [4]. 

- If the serving cell is configured in MIMO mode with four transmit antennas and the 1st secondary serving cell is not configured in MIMO mode with four transmit antennas, the CQI2 or PCI/CQI2 of the 1st secondary serving cell is repeated. 
- If the serving cell is not configured in MIMO mode with four transmit antennas and the 1st secondary serving cell is configured in MIMO mode with four transmit antennas, the CQI1 or PCI/CQI1 of the serving cell is repeated.  

The red text highlighted above can imply its validity regardless of its practical usage. Meanwhile, to other companies’ understanding, the joint configuration 2x2 MIMO and 4x4 MIMO seems more redundant or useless in spec. sense, as it is lacking of performance benefits but introducing unnecessary implementation&test effort. Hence, such joint configuration had better be ruled out by NW. To align the understanding and motivation within RAN2 group, we tend to clarify such unusual MIMO configuration explicitly in RAN2 stage 2 CR, so the RAN2 spec. can reflect more clearly the RAN1’s normative facts.
Proposal 1: To explicitly clarify in 25.308 that the joint configuration 2x2 MIMO and 4x4 MIMO across serving HS-DSCH cell and secondary serving HS-DSCH cells are valid case. See tentative CR in [2].
It was consciously decided that the 4x4 MIMO cannot be compatible with MF-HSDPA in Rel-11. MF-HSDPA configuration is characterized by assisting (secondary) serving HS-DSCH cell; however focusing on “primary RF sector” where (secondary) serving HS-DSCH cell resides alone or “assisting RF sector” where assisting (secondary) serving HS-DSCH cell resides alone, its sub-configuration still takes the DC-HSDPA configuration shape, since DC/4C-HSDPA+ 4x4 MIMO has been already supported in Rel-11, hence we wanna trigger the early discussion whether MF-HSDPA+ 4x4 MIMO can be easily achieved in Rel-12. To our understanding, most related functional stuff is available there from existing features, so a dedicated new Rel-12 SI/WI for that may look over-killing, and it can be sufficiently discussed in TEI12 agenda item.

Proposal 2: To study and specify MF-HSDPA+ 4x4 MIMO compatibility in TEI12 AI.
In last few RAN2s, the compatibility between NC-4C-HSDPA and 2x2 MIMO was discussed comprehensively and it has been technically endorsed in RAN2 but its relevant approval was postponed at RAN#61 as below:
RP-131317
RAN2 endorsed CRs on REL-11 UTRA WIs related to Introduction of non-contiguous multicell/Multiflow with MIMO
RAN2
CR
set

REL-11
NC_4C_HSDPA-Core, HSDPA_MFTX-Core

CRs are also provided in LSin RP-130914 = R2-132968 from RAN2; MCC: RAN decision acc. to LS required; MCC: submitted after 01.09.13 noon CEST

conclusion:
postponed, see discussion about LSin RP-130914 under AI 14
RP-130914
LS on UE capability signalling for non-contiguous 4C with MIMO and non-contiguous Multiflow with MIMO
(R2-132968; to: RAN, RAN4; cc: -; contact: ST-Ericsson)
RAN2
LSin

REL-11
NC_4C_HSDPA-Core, HSDPA_MFTX-Core

RAN action requested, related CRs in RP-131317

discussion:
RAN4 chairman (NSN): this combination is not mentioned in the WIDs and how much 



work is expected from RAN4?





RAN 4 chairman: acc. to Ericsson's answer we need to minute that no work from 

conclusion:
noted, no LS answer, RAN4 will review whether any work needs to be done on this;





Also all CRs in RP-131317 are postponed.





If no/minor RAN4 work is needed the RP-131317 can be approved next time.





Qualcomm: we need to resubmit RP-131317 CRs again to RAN2 to base them on the latest 


specs





RAN2 vice-chairman UTRA (Huawei): yes, and we expect an LS in RAN2 from RAN4 in 


Nov. on this to clarify the situation
For the time being, RAN2 is awaiting reply LS from RAN4 about its potential RF performance concern. Despite of that, we are relatively optimistic for that outcome. The simple logic reason is: in any intra-band/inter-band 4C-HSDPA + 2x2 MIMO configuration case, when any frequency gap comes into being due to carrier deactivation, people did not concern much about its RF performance degradation. We tend to believe that the RF performance for NC-4C-HSDPA+ 2x2 MIMO should be aligned with that observation to some degree.
As straightforward extension for NC-4C-HSDPA+ 2x2 MIMO, NC-4C-HSDPA+ 4x4 MIMO can be quickly re-evaluated in RAN2. So far, in any intra-band/inter-band 4C-HSDPA + 4x4 MIMO configuration case, when any frequency gap comes into being due to carrier deactivation, people did not concern much about its RF performance degradation. We believe that the RF performance for NC-4C-HSDPA+ 4x4 MIMO should be aligned with that observation as well.
Based on above observations and RAN2 normative work already done for NC-4C-HSDPA+ 2x2 MIMO, we propose to start drafting and discussing similar CR batch for NC-4C-HSDPA+ 4x4 MIMO as NC-4C-HSDPA+ 2x2 MIMO case. Though it is also more up to RAN plenary’s decision e.g. whether any new Rel-12 SI/WI for that, more RF evaluation by RAN4 etc, we think this particular issue can be also sufficiently discussed in TEI12 agenda item.
Proposal 3: To study and specify NC-4C-HSDPA+ 4x4 MIMO compatibility in TEI12 AI.
3. Conclusions
In this contribution, we have proposed proceedings on some 4x4 MIMO issues and would kindly ask RAN2 to consider following proposals:
Proposal 1: To explicitly clarify in 25.308 that the joint configuration 2x2 MIMO and 4x4 MIMO across serving HS-DSCH cell and secondary serving HS-DSCH cells are valid case. See tentative CR in [2].
Proposal 2: To study and specify MF-HSDPA+ 4x4 MIMO compatibility in TEI12 AI.
Proposal 3: To study and specify NC-4C-HSDPA+ 4x4 MIMO compatibility in TEI12 AI.
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