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Workplan related evaluation

1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc number of work/study item description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG
	completion date
as decided by TSG

	46
	WI started
	RP-091430
	0%
	December 2010

	47
	RP-100238
	
	40%
	

	48
	RP-100463
	
	55%
	

	49
	RP-100773
	
	70%
	

	50
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI.

1.2
Status at this TSG meeting

NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned.

1.2.1
Estimated of the level of completion of the work/study item

overall (mandatory to be provided):




85 %  
per WG (optional information):

WG1

95 %

WG2

95 %

WG4

75 %

additional comments:




1.2.2
Estimated completion date of the work/study item

The work/study item is planned to be 100% complete in:
March 2011 

which is:
RAN #51
additional comments:




2.
Technical status related evaluation

2.1
Detailed Progress report since last TSG meeting (for all involved WGs)

RAN1

At RAN1#62bis in Xi’an, China, uplink multiple antenna transmission related topics was discussed for one and a half days and the Ad-Hoc chairman’s report can be found in [R1-1]. There were contributions submitted in the areas of transmission mode definitions, power control, UCI signalling on PUSCH, precoding matrix selection in the case of PHICH triggered retransmissions and transmit diversity for PUCCH. Also uplink reference signals for demodulation and sounding were discussed. 

Two modes for PUSCH, mode 1 for single antenna transmission and mode 2 for multiple antenna transmission, were defined [R1-1]. It was also agreed that a UE with 4 TX capabilities can be configured by the eNB to use two or four antenna ports in mode 2 and thereby 4TX UE can be configured to “behave” as 2TX antenna UEs to simplify eNB implementation and testing in the early stage.

For PUCCH, it was agreed that the different PUCCH Formats are collected into a few groups and the configuration of single antenna or transmit diversity is independent between the groups. The support for transmit diversity for PUCCH in the carrier aggregation case (Format 3 and Format 1b with channel selection) was also discussed and it was agreed that SORTD shall be used if TxD is supported but there was no final decision on whether TxD is supported for any of these two formats. 
For SRS, it was agreed that the number of antenna ports for aperiodic and periodic SRS is configured independent of each other. Furthermore, both DCI format 0 and 4 can be used for triggering aperiodic SRS but the details remain to be discussed. 
There was also major progress on the topic of UCI multiplexing on PUSCH in case of SU-MIMO [R1-3] and a standard based solution for resolving issues with optimistic code rates for high payloads/spectral efficiencies was agreed [R1-4] with a small detail remaining unresolved.
The precoding matrix selection for the case of PHICH triggered retransmissions was agreed [R1-5] but some related issues on PHICH resource, DMRS resource etc remains to be resolved.
For DMRS, a working assumption on the OCC/CS table was agreed [R1-6] and that UE-specific higher layer disabling of sequence/group hopping (SGH) for PUSCH is supported and that it overrides the cell-specific enabling of SGH. It remains to be decided whether the disabling is across slots within one subframe or across slots and subframes.
It was agreed that there is no per antenna power control, and a single path loss estimation. It is left for further discussion whether to have MCS dependent power control and if there shall be compensation for antenna gain imbalance.  
At RAN1#63 in Jacksonville, USA, uplink multiple antenna transmission related topics were discussed for one and a half days and the Ad-Hoc chairman’s report can be found in [R1-7]. Email discussion followed the meeting to conclude some leftover topics.
For PUCCH it was agreed to adopt SORTD as the transmit diversity for Format 3 in Rel.10 and suitable TxD schemes that minimize the impact on multiplexing capacity will be studied for Rel.11. For Format 1b with channel selection the support for transmit diversity will be discussed at the next WG1 meeting.

The details of DCI format 4, which controls the uplink multiple antenna transmission, were almost finalized. Some remaining details on the triggering of a CQI request remain to be concluded. 
On HARQ, it was agreed that if a TB is disabled in a retransmission, the UE delivers (internally) an “ACK” to the higher layer on that TB.
Final details for the UCI transmission on PUSCH were agreed. Furthermore, it was decided that scrambling is done per codeword [R1-8] and the details of PHICH triggered retransmissions were finalized (see the three first bullet points of [R1-9]).    
The working assumption on the OCC/CS table for DMRS from last meeting was confirmed as an agreement. The remaining issue on SGH is not yet decided. 

On the aperiodic SRS topic, details about timing and triggering were decided. Aperiodic SRS is triggered by 1 bit in DCI format 0 and 2 bits in DCI format 4 where in the latter case one out of three sets of RRC configured sounding parameters can be selected. 

On the power control topic, it was agreed to have no standardized TX chain imbalance compensation and there is no MCS dependent power control in transmission mode 2 (i.e. Ks=0). A working assumption on a single semi-statically signalled P0 value in the power control formula is agreed for PUSCH and SRS respectively regardless of the transmission scheme or the number of transmit antennas, respectively. For multiple antenna PUCCH and SRS power control it was decided that the power is split equally between the configured antenna ports and furthermore, for PUCCH there is a configurable UE specific and PUCCH format specific power control offset to take into account the TxD gains.
RAN2

At RAN2#71bis in Xi’an, China, physical layers parameters related to UL MIMO to be configured by RRC were discussed and a CR to TS 36.331 handling the configuration of L1/L2 parameters was agreed (including both carrier aggregation and downlink/uplink multiple antenna transmission) [R2-1].

At RAN2#72 in Jacksonville, USA, it was agreed to handle two transport blocks in separate HARQ processes in order to minimise the changes to MAC specification. This affects the RAN2 specifications and with no change to RAN1 specifications (except a possible explanation) and the agreement is captured in a CR for TS 36.321 [R2-2].

Also, it was agreed that logical channel priority handling when the UE is requested to transmit multiple MAC PDUs in one TTI follows the same principle as in the case of carrier aggregation in uplink (it is up to UE implementation to handle 2 MAC PDUs sequentially in any order, or jointly considering the sum of the sizes). This agreement is captured in a CR for TS 36.321 [R2-3].

It was clarified that extended BSR introduced in the previous meeting [R2-1] is applicable when carrier aggregation is not configured, so it can be used when uplink multiple antenna transmission is configured.

The UE capabilities for carrier aggregation, downlink and uplink multiple antenna transmission were discussed but there were no conclusion. UE capability signalling could not be finalised and will be handled at next RAN2 meeting.
RAN4 

At RAN4-AdHoc#2010-04 in Xi’an, China, the UE core requirements due to UL-MIMO were discussed. The group discussed the Tx and Rx core requirements for UL-MIMO and nine agreements were reached, including the maximum output power, transmit modulation quality etc [R4-1].
Regarding the BS core requirements, the TR 36.817 v0.2.0 was approved [R4-2]. It was agreed that there is no impact on BS core RF requirements due to UL-MIMO. A work plan for UL-MIMO was also approved [R4-3].
At RAN4#57 in Jacksonville, USA, the group discussed the text proposals for UE RF requirements due to UL-MIMO. A number of UE core requirements were approved [R4-4] [R4-5] [R4-6] [R4-7] [R4-8] [R4-9]. The CRs related to the operating band, maximum output power and tolerance, output power dynamics, transmitted signal quality, reference sensitivity, and ACS were agreed [R4-10].
RAN4 decided to continue the study of out-band unwanted emission requirements to meet different regulatory requirements.
The TR 36.817 v0.3.0 was agreed [R4-11].
2.2
List of Completed elements (compare with open issues of last TSG)

· The uplink transmission modes

· Details of scrambling for multiple codeword transmission
· Final details of OCC/CS mapping

· Details of PHICH-triggered retransmissions
· Details of HARQ 

· Details of power control

· RF requirements for the operating band, maximum output power, power dynamics, transmit signalling quality, reference sensitivity and ACS.
2.3
List of open issues

NOTE:
Usually this list is empty when the work/study item is 100% complete otherwise please justify why an open issue is not essential for the work/study item.
· RRC configuration: 
· Clarification on whether the configuration of a 4TX capable UE in PUSCH mode 2 with 2 antenna ports is UE specific or cell specific
· Antenna selection: 
· Clarify the use of Rel-8 antenna selection feature for a Rel-10 UE.

· DMRS: 
· The unfinished issue about UE-specific disabling of SGH across slots within one subframe or across both slots and subframes

· SRS:  
· Finalization of details related to aperiodic SRS
· To determine how SRS from multiple antennas are multiplexed for periodic and aperiodic SRS.
· PUCCH TxD:
· Clarify whether SORTD can be configured in the case of A/N repetition.
· Support for TxD for Format 1b with channel selection (CA case) and the related resource allocation
· UCI mapping on PUSCH:
· Resource allocation (Q’min) for UCI on PUSCH in the case of O>11 bits 

· Control information MCS offset (β) tables for multi-codeword PUSCH transmission for HARQ-ACK, RI and CQI (In section 8.6.3 in TS 36.213)

· Aperiodic CQI triggering: 
· The value X used in the trigger in DCI Format 0 and DCI Format 4, such as IMCS(enabled TB)=29, NPRB<=X and CQI request=1, where X is indicating the maximum number of NPRB used for the aperiodic CQI only report (The value X depends on required payload discussed in the CA WI).

· Whether to support 16QAM for UCI when triggering aperiodic CQI only transmission by DCI format 0 and 4. (Depends on CA WI discussion)
· Capability:
·  UE capability and the related signalling.
· Requirements:
·  Specifications of UE out-band unwanted emission requirements to meet regulatory requirements.
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