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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
	RP-101106
	
	85%
	

	51
	RP-110069
	
	95%
	


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):

95%



 

per WG (optional information):


WG1

100%
WG2

100%
WG4

90%
additional comments:




1.2.2
Estimated completion date of the work/study item

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

which is:
RAN #52
additional comments:

Exception sheet provided regarding the completion of the WI


2.
Technical status related evaluation

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

RAN1
At RAN1#63bis in Dublin, Ireland, uplink multiple antenna transmission related topics was discussed for one day and the Ad-Hoc chairman’s report can be found in [R1-1]. There were contributions submitted in the areas of UCI-only signalling, UCI resource size, TB association in case of fallback, antenna switching and transmit diversity for PUCCH Format 1b with channel selection. Also uplink reference signals for demodulation and sounding were discussed. 
For UCI-only signaling, it was agreed that UCI-only transmission could be triggered through both DCI format 0 and DCI format 4. QPSK is assumed for UCI-only transmission. In DCI format 0, if CQI request bit is 1 bit, when IMCS=29, NPRB≤4 and CQI request field is 1, UCI-only transmission is triggered. In DCI format 4, if CQI request bit is 2-bit and only a single DL CC is reported, UCI-only transmission is triggered when IMCS=29, NPRB≤4 and CQI request field is 01,10 or 11; if CQI request bit is 2-bit and multiple DL CCs are reported, UCI-only transmission is triggered when IMCS=29, NPRB≤20 and CQI request field is 01,10 or 11.
For UCI resource size, it was agreed that for single TB transmission, the Rel-8 formula is reused and 
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is only used in the case of two-TB transmission.
For TB association in case of fallback, it was agreed that when a UE configured in uplink transmission mode 2 receives a DCI Format 0 grant, it shall assume that the PUSCH transmission is associated with transport block 1 and that transport block 2 is disabled.
For Rel-10 antenna switching on PUSCH, it was agreed that only when Rel-8 transmission scheme is used in transmission mode 1 and antenna switching is supported by the Rel-10 UEs, using antenna selection scheme as defined in Rel8/9 in order to preserve backward compatibility with Rel8/9 E-UTRAN. For the other cases, Rel-8/9 antenna selection scheme is not supported in Rel-10 PUSCH.
For transmit diversity for PUCCH Format 1b with channel selection, it was agreed in the email discussion following the RAN1 63bis meeting that if channel selection is configured for a UE in FDD operation, it simply follows the FDD channel selection mapping table in all cases and therefore SORTD does not apply.
For DMRS, it was agreed that UE-specific disabling of sequence hopping and sequence group hopping across both slots and subframes. Additional sequence or sequence group hopping modes are not introduced in Rel.10.
For SRS, it was agreed that aperiodic SRS is transmitted in the same CC as the PUSCH transmission indicated by the UL grant. The cyclic shift of aperiodic SRS and periodic SRS for each antenna port is implicitly assigned by a defined formula [R1-1]. If DCI format 4 is used to trigger aperiodic SRS transmission, the parameters for the formula are signalled as a part of the RRC-configured set that is indicated by DCI format 4; If DCI format 0 is used to trigger periodic or aperiodic SRS transmission, the parameters for the formula are indicated by RRC configuration. Regarding the comb configuration of periodic SRS and aperiodic SRS, when 2 SRS ports are configured, the same comb is used for SRS port 0 and 1. While when 4 SRS ports are configured, if n_cs configured by RRC equals to 0,1,2 or 3, the same comb is used for 4 SRS ports; Else if n_cs equals to 4,5,6 or 7, different combs are used for SRS ports 0/2 and 1/3.
In TDD, one bit in DCI format 1A is used to trigger aperiodic SRS transmission only in case DCI format 0 is also configured for aperiodic SRS triggering. The value 0 indicates no aperiodic SRS triggering, the value 1 indicates aperiodic SRS triggering and the corresponding parameters are configured by RRC-configured parameters set 5[R1-2]. And in this case, UE behavior is the same as in case UL DCI format triggering of aperiodic SRS. 
At RAN1 #64 Taipei, uplink multiple antenna transmission related topics were discussed for a half day. And the Ad-Hoc chairman’s report can be found in [R1-3]. There were contributions submitted in the areas of Qmin determination for ACK/NACK and RI with payload bits above 11, CQI only transmission and codeword selection for CQI on PUSCH. Also uplink reference signals for demodulation and sounding were discussed.
Regarding the remaining issues in uplink MIMO part, the minimum value of REs for ACK/NACK and RI with payload bits above 11 was agreed [R1-4]. And it was also agreed that CQI only transmission could only support rank 1 transmission and QPSK modulation. In this meeting, one previous conclusion about codeword selection for CQI on PUSCH was confirmed and the corresponding wording was improved from “The TB with higher initial MCS level is selected for CQI/PMI transmission” to “The TB with higher initial IMCS level is selected for CQI/PMI transmission”. And simultaneous SORTD and ACK/NACK repetition is only supported for format 1a/1b.
Regarding the remaining issues in uplink DMRS and SRS parts, it was agreed that UE is not expected to receive multiple triggering (activation) for the same aperiodic SRS transmission opportunity if no issues relate to PDCCH (in)consistency are identified. About the periodicity of aperiodic SRS, the set of {2ms, 5ms, 10ms} was supported. And for the aperiodic SRS triggered by DCI format 4, three independent sets are individually configured. No frequency hopping is supported on aperiodic SRS. For TDD system, DCI format 1A is also confirmed for aperiodic SRS triggering, and DCI format 2B and 2C could also be used to trigger aperiodic SRS. Furthermore, DCI format 1A could also be used to trigger aperiodic SRS in FDD. Both in FDD and TDD system, the configuration of aperiodic SRS for 1A is independent from the configurations of aperiodic SRS for formats 0 and 4. For the timing of SRS, it was agreed that the same behaviour for periodic and aperiodic SRS.
For the UCI on PUSCH transmission, after a well organized email discussion, it was agreed that the reserved value of the 
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 should be changed to 1.0 in Rel-10.
Further details of aperiodic SRS triggering in DCI format 2B/2C in TDD are expected to be finalized in 3GPP RAN1#65.
RAN2
At RAN2#72bis in Dublin, Ireland, it was clarified that extended BSR is mandatory for UE supporting UL CA and/or UL MIMO [R2-1]. The agreement was noted in meeting notes.
Also it was agreed that a Rel-10 UE shall include any supported band / band combination in the band combination IE and indicate UL and DL MIMO capabilities for this band/band combination and the agreement is captured in a CR for TS36.331 [R2-2] and TS36.306 [R2-3]. 
And at RAN2#73 in Taipei, a CR for TS 36.306 adding new physical layer parameters to indicate UL and DL spatial multiplexing capabilities was agreed [R2-4].
RAN4 
It was agreed that UL-MIMO requirements for UE with 2-Tx(s)s should take precedence over 4-Tx(s) considering  dual-layer UL-MIMO is sufficient in meeting ITU requirement.
At RAN4 # 57AH meeting (Austin, USA), the following receiver requirements were discussed and approved which cover all the remaining core receiver RF requirements:
Clause 7.4: Maximum input level [R4-2]
Clause 7.5: Adjacent channel selectivity (ACS) [R4-3]
Clause 7.6: Blocking characteristics [R4-4]

Clause 7.7: Spurious response [R4-5]

Clause 7.8: Intermodulation characteristics [R4-6]
Clause 7.9: Spurious emissions [R4-7]
The channel bandwidth for UL-MIMO was approved in [R4-8]. At the transmitter side, core requirements for power control were discussed and a text proposal in [R4-9] was approved.

The TR 36.817 v0.4.0 was approved in [R4-1] indicating that there should be no impact on BS core requirements.
At RAN4#58 meeting (Taipei), unwanted emission requirements for UL-MIMO were discussed and agreed in [R4-10]. 

Regarding core RF requirements for Single-Antenna Port Mode (SAPM), RAN4 has made the agreement that the requirements shall be implementation agnostic. 
Implementation of the agreement in RAN4 specification was discussed in [R4-11]. Feedback was captured in the meeting report facilitating a common understanding reached in RAN4.It was suggested that SAPM reuses existing Rel-8/9 requirements by default.
The core RF requirements for Multiple-Antenna Port Mode (MAPM) were further clarified to be in dual-layer transmission mode [R4-11]. Feedback was captured in the meeting report serving as way forward. 

Coverage of RF performance by conductive tests was also discussed at RAN4 #58 in Taipei [R4-11]. Common understanding was reached that antenna performance, such as antenna balance and isolation would not be considered in RF core requirements. 

Text proposals covering all the transmitter and receiver RF core requirements were provided in [R4-12] and [R4-13]. Implementations of the remaining core requirements in RAN4 specifications were discussed and feedback was captured in meeting report serving as way forward. 

UE capabilities related to UL-MIMO was discussed in [R4-14] and [R4-15]. 

RAN4 received the LS from RAN1 on phase continuity issues. Initial analysis was provided in [R4-16] which proposes to evaluate performance impact first in RAN4, and then RAN4 makes the decision on whether there should be a RF core requirement for this issue. 

Requirements for time alignment error between two transmit branches were proposed in [R4-17] and further discussions are needed in RAN4 to reach agreement.
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

· Main RF core requirements
· operating band
· channel bandwidth,
·  maximum output power
· power dynamics,
·  power control, 
· transmit signalling quality, 
· Unwanted emissions
· reference sensitivity
· ACS.
· Blocking
· Spurious response
· Intermodulation
· Spurious emission
· Rel8/9 antenna selection for a Rel-10 UE
· UL DMRS  and SRS
· Aperiodic CQI triggering
· PUCCH TxD
· UCI mapping on PUSCH
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.
· Aperiodic SRS triggering in DCI format 2B/2C in TDD (minor issue in RAN1):
· Further details of aperiodic SRS triggering in DCI format 2B/2C in TDD are expected to be finalized in 3GPP RAN1#65.

· RRC configuration (minor issue in RAN2): 
· Clarification on whether the configuration of a 4TX capable UE in PUSCH mode 2 with 2 antenna ports is UE specific or cell specific
· Core Requirements (RAN4):
· Phase continuity and time alignment errors.
· UE Requirements for 4Tx(s) at the UE (left for later release based on current RAN4 progress)
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