3GPP TSG RAN WG1 Meeting #63bis															R1-110445
Dublin, Ireland, 17th –21st January 2011   												

Agenda item:		6.2.7
Source:		Nokia, Nokia Siemens Networks
Title:	On DL MIMO Extensions and UL Multiple Antenna transmission UE capabilities
Document for:		Discussion and Decision

1	Introduction
At the RAN#50 meeting [1], the following guidance was given for proceeding with Rel. 10 UE capability issues:
· UE capabilities for DL MIMO and UL MIMO work items will be discussed first in RAN1 at the RAN1#63bis meeting.
-	LS will be sent to RAN2
· UE capabilities for CA will be discussed in RAN2.
· RAN2 will prepare an initial proposal regarding UE capabilities covering all Rel. 10 work items for discussion at RAN#51.

In this contribution, we provide our input to the Rel. 10 UE capability discussions during RAN1#63bis regarding UL & DL MIMO features. 


2 UE capabilities for Rel. 10 UL MIMO support
The multi-antenna transmission from the UE specified in Rel. 10 (denoted as UL MIMO in here) is of course a optional, also very much depending on the specific UE category. 
There has been plenty of discussion related to introduction of TxD for PUCCH in Rel. 10 for UL MIMO UEs with the result of specifying SORTD for PUCCH format 1, 1a, 1b, 2 and 3 while the support of TxD for PUCCH channel selection is still under discussion. In case of TxD for PUCCH format 3 the discussions have been not that conclusive with the decision to specify SORTD for PUCCH format 3 in Rel. 10 and revisit the TxD mode for PUCCH during the Rel. 11 timeframe.
Mandating the implementation of TxD/SORTD for PUCCH format 3 in Rel. 10 could cause a needed duplication of TxD PUCCH format 3 implementation in the UE in Rel. 11. Moreover, we do not expect extensive eNodeB support of TxD for PUCCH format 3 in an early phase creating IoT problems. As a consequence, we suggest considering SORTD/TxD for PUCCH format 3 as optional for the Rel. 10 UL MIMO UE. 
Proposal UL1:  	TxD for PUCCH Format 3 should be considered optional for the Rel. 10 UL MIMO UE
When developing the UL multi-antenna transmission feature in Rel. 10 some supporting features have been specified that are also applicable to non-UL MIMO UEs and improve the overall network performance and consequently give also improvements for all UEs. 
We consider the aperiodic SRS as one of these features, which enhances the use of SRS thereby increasing effective sounding capacity and consequently enabling better UL CSI and, thus, overall UL performance. In the same category fall DM-RS with OCC as well as the UE specific SGH disabling providing overall UL performance improvement via enhanced MU-MIMO. As a consequence, we see these three features should be mandatory for all Rel. 10 UEs with a possible FGI support to enable their phased introduction. 
Proposal  UL2:  	Aperiodic SRS should be a mandatory Rel. 10 UE feature indicated by FGI
Proposal  UL3:  	DM-RS with OCC should be a mandatory Rel. 10 UE feature indicated by FGI
Proposal  UL4:  	UE specific SGH disabling should be a mandatory Rel. 10 UE feature indicated by FGI
3	UE capabilities for Rel. 10 DL MIMO support 
The introduction of transmission mode 9 (TM9) is one of the essential features to be introduced in Rel. 10. Therefore, we see that the Rel. 10 terminals should provide a mandatory support of TM9 and enable its operation also in MBSFN subframes. 
Proposal DL1:  	TM9 should be mandatory for all Rel. 10 UE’s
The timely network support for 8TX TM9 for both frame structures (i.e. FDD & TDD) is slightly unclear. In order to prevent the related IoT problems, the support for 8TX codebook, and the related measurements & feedback mechanisms could be optional. Nevertheless, regardless of their capability all the Rel. 10 UEs should take into account the CSI-RS transmissions of more than 4 CSI-RS ports in their design in order to prevent problems in introduction of 8TX TM9 to the operator networks. 
Proposal DL2:  	The support of 8TX codebook, measurements & related feedback mechanisms should be an optional UE capability 
CSI-RS RE muting to enable improved channel state information measurement quality is essential for efficient Rel. 10 operation with TM9. In addition, the CSI-RS RE muting will even play a bigger role in the envisioned LTE enhancements towards coordinated multi-point transmission (DL COMP). We therefore recommend regarding CSI-RS RE muting as a mandatory Rel. 10 UE feature. 
Proposal DL3:  	Mandatory support for CSI-RS RE muting for all Rel. 10 UE’s 

4	Summary 
In this contribution, we have provided our input on the mandatory/optional support of the UL & DL MIMO features introduced in Rel-10.
Our views are summarized as follows: 
UL MIMO features:
Proposal UL1:  	TxD for PUCCH Format 3 should be considered optional for the Rel. 10 UL MIMO UE
Proposal UL2:  	Aperiodic SRS should be a mandatory Rel. 10 UE feature indicated by FGI
Proposal UL3:  	DM-RS with OCC should be a mandatory Rel. 10 UE feature indicated by FGI
Proposal UL4:  	UE specific SGH disabling should be a mandatory Rel. 10 UE feature indicated by FGI

DL MIMO features:
Proposal DL1:  	TM9 should be mandatory for all Rel. 10 UE’s
Proposal DL2:  	The support of 8TX codebook, measurements & related feedback mechanisms should be an optional UE capability
Proposal DL3:  	Mandatory support for CSI-RS RE muting for all Rel. 10 UE’s 
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