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1. Introduction
In Rel-7, 2x2 MIMO operation (two Tx/Rx antennas) was introduced and specified, and since then, the later release advanced features e.g. Multi-carrier/flow operation can be compatible/configured with it. In Rel-11, 4x4 MIMO operation (four Tx/Rx antennas) was introduced and specified, but there seem still some leftover points how it can be coupled with other Rel-11 features. In this contribution, we shall continue discussing them.
2. Discussions
As already specified:
2x2 MIMO operation can be compatible with DC-HSDPA as well as 4C-HSDPA, and 2x2 MIMO can be configured independently per (secondary) serving HS-DSCH cell. In each configured cell, there can be 1 up to 2 transmission streams. In parallel: 4x4 MIMO operation can also be compatible with DC-HSDPA as well as 4C-HSDPA, and 4x4 MIMO can also be configured independently per (secondary) serving HS-DSCH cell. In each configured cell, there can be 1 up to 4 transmission streams.
However, it seems unclear whether UE is allowed to be configured in such way that 2x2 MIMO and 4x4 MIMO are jointly configured in different cells, e.g. 4x4 MIMO is configured in the serving cell, but 2x2 MIMO is configured in the secondary serving cell(s), or vice versa.
As quoted from 25.308 section 18.1 for DC-HSDPA+MIMO case:
-
The maximum number of MAC-ehs PDUs per TTI is 4. Either one of the serving HS-DSCH cell and the secondary serving HS-DSCH cell, or both of the cells, can be configured with MIMO operation.
-
The maximum number of MAC-ehs PDUs per TTI is 8. Either one of the serving HS-DSCH cell and the secondary serving HS-DSCH cell, or both of the cells, can be configured with MIMO mode with four transmit antennas operation.
If above envisaged configuration with different dimensional MIMO is valid, then above yellow highlighted normative statement should be updated as:
· The maximum number of MAC-ehs PDUs per TTI is 8. Either one of the serving HS-DSCH cell and the secondary serving HS-DSCH cell, or both of the cells, can be configured with MIMO mode with up to four transmit antennas operation.
In addition to above example, there are a few other places in 25.308 that should be clarified for above purpose.
Proposal 1: To normatively describe that NW has the flexibility to choose different dimensional MIMO configurations over (secondary) serving HS-DSCH cells for multi-carrier operation. See tentative CR in [1].
As already specified:
2x2 MIMO operation can be compatible with MF-HSDPA, and either single or dual stream MIMO transmission can be configured per (assisting) serving HS-DSCH cell.

Although beyond the WI discussing scope for MF-HSDPA, we are wondering whether the 4x4 MIMO operation can be compatible with MF-HSDPA as well, similarly to the MC-HSDPA case. From U-plane resource and physical channel format perspectives, if certain UE supports both 4x4 MIMO + 4C-HSDPA and 2x2 MIMO + MF-HSDPA, then there may be no much technical obstacle to support 4x4 MIMO + MF-HSPDA in the corresponding bands or band combinations as well (To be studied further!). The next key issue here is: whether 4x4 MIMO + MF-HSPDA can be supported from Rel-11 instead of Rel-12. Note: the feature coupling efforts between 4x4 MIMO and NC-4C-HSDPA may bring up similar stories.
Proposal 2: To study further about 4x4 MIMO + MF-HSPDA (NC-4C-HSDPA). To determine whether 4x4 MIMO + MF-HSPDA (NC-4C-HSDPA) can be supported in Rel-11. See tentative CR in [2].
Taking Proposal 1 and 2 into account jointly, it would be logic to consider further whether NW has the flexibility to choose different dimensional MIMO configurations over (assisting) serving HS-DSCH cells. To our understanding, if P1 and P2 were agreeable, then the following P3 can be agreeable as well.
Proposal 3: To consider whether NW has the flexibility to choose different dimensional MIMO configurations over (assisting) serving HS-DSCH cells for multi-flow operation.
Furthermore, as straightforward extension for 4x4 MIMO + 4C-HSDPA case, 4x4 MIMO + 8C-HSDPA (Both features are specified in Rel-11, but their coupling is omitted!) may be considered for future usage as well, but such combined configuration seems too extreme from both UE and NW perspectives, also needs further UE category definitions, because the associated maximum number of MAC-ehs PDUs per TTI would be larger than 16!
With the introduction of UL 2x2 MIMO in Rel-11, the compatibility between DL 4x4 MIMO and UL 2x2 MIMO may need to be carefully revisited. As quoted from 25.319 section 24 for UL 2x2 MIMO case:
“UL MIMO is not supported for CELL_DCH state when more than one uplink frequencies are configured.” If UL 2x2 MIMO is not compatible with DL 4x4 MIMO for any RF or test reasons at the end, then some negative normative statement like above may be needed for 25.319 as well.
Proposal 4: To consider further the compatibility issues between 4x4 MIMO and other Rel-11 features such as 8C-HSDPA, UL MIMO.
3. Conclusions
In this contribution, we made further thoughts on some 4x4 MIMO leftover issues and would kindly ask RAN2 to consider following proposals:
Proposal 1: To normatively describe that NW has the flexibility to choose different dimensional MIMO configurations over (secondary) serving HS-DSCH cells for multi-carrier operation. See tentative CR in [1].
Proposal 2: To study further about 4x4 MIMO + MF-HSPDA (NC-4C-HSDPA). To determine whether 4x4 MIMO + MF-HSPDA (NC-4C-HSDPA) can be supported in Rel-11. See tentative CR in [2].

Proposal 3: To consider whether NW has the flexibility to choose different dimensional MIMO configurations over (assisting) serving HS-DSCH cells for multi-flow operation.
Proposal 4: To consider further the compatibility issues between 4x4 MIMO and other Rel-11 features such as 8C-HSDPA, UL MIMO.
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