TSG RAN Meeting #54








RP-111459
Berlin, Germany, December 6th - 10th, 2011
Status Report to TSG

Agenda item:


11.2.3.1
	Work Item Name
	Uplink Transmit Diversity for HSPA – Closed Loop

	Study Item Name
	

	Acronym
	HSPA_UL_TxDiv-CL-Core

	Unique ID
	500122


Source:

	Leading WG
	TSG RAN WG1

	Rapporteur
	Name
	WANG Zongjie

	
	Company
	Huawei Technologies 

	
	Email
	zongjie.wang@huawei.com


1
Workplan related evaluation

1.1
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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):




82 %  

per WG (optional information):


WG1

98 %

WG2

90 %
WG3

90 %
WG4

50 %

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 2012 

which is:
RAN #55
additional comments:




2.
Technical status related evaluation

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

RAN1:
At RAN1#66bis in Zhuhai, uplink closed loop transmit diversity related topics were discussed. There were contributions submitted in the all aspects, including feedback design, HS-SCCH orders, S-DPCCH design, Asymmetric vs enhanced symmetric beamforming, as well as performance evaluation. A detailed list of the submitted contributions can be found in the references, and draft CRs for physical layer specifications from 25.211 to 25.215 are endorsed.

The agreements made so far are as follows:

F-PCICH

· The two bits of PCI are transmitted on the F-PCICH channel that is only sent from the serving radio link in two consecutive slots; in each slot one bit of PCI is provided in a single symbol.  The location of the symbol is in the same position in each of the slots. The PCI is applied by the UE precoder at the next slot boundary.

HS-SCCH orders
· HS-SCCH ordered transitions between any CLTD configurations are applied at the first E-DCH slot boundary after the end of the HS-DPCCH TTI in which the ACK is sent

· If any transient effects occur, they shall be confined to a 2-slot period at the end of the HS-DPCCH TTI in which the ACK is sent.

Handling of low reception quality of F-DPCH

· The F-PCICH is only transmitted from the serving radio link

· UE behaviour when PCI is unreliable: hold last used precoding weights

2 spare bits on S-DPCCH 

· Values are fixed to 10

Asymmetric vs enhanced symmetric beamforming

· Enhanced symmetric beamforming is used

Miscellaneous

· Upon RRC reconfigurations that do not result in a serving cell change the UE shall remember its current activation status (i.e. one of the five CLTD configurations outlined in Table 1)

· For a given UE, the PCI feedback bits are NOT transmitted on F-PCICH symbols that overlap with the TPC bits on the F-DPCH channel.

At RAN1#67 in San Francisco, uplink closed loop transmit diversity related topics were discussed. There were contributions submitted addressing the remaining issues, as well as performance evaluation. A detailed list of the submitted contributions can be found in the references, and CRs for physical layer specifications from 25.211 to 25.215 are agreed.

First, the following terminologies have been agreed: 

1) A precoding command sent from the NodeB is referred to as a TPI (Transmitted Precoding Indicator). In previous RAN1 meetings this has been referred to PCI (Precoding Control Indication)

2) The downlink channel carrying the TPIs is referred to as the F-TPICH (Fractional Transmitted Precoding Indicator Channel). In previous RAN1 meetings this has been referred to as F-PCICH (Fractional Precoding Control Indication Channel)

The remaining agreements made so far are as follows:

UL CLTD initial activation status can be CLTD activation status 1 or CLTD activation status 4. This is configurable by RRC. Upon RRC reconfigurations that do not result in a serving cell change, the UE shall use the last received pre-coding vector after the RRC reconfiguration. Upon RRC reconfigurations that result in serving cell change, CLTD activation status 1 or CLTD activation status 4 is indicated in the RRC reconfiguration. 

Timing for F-TPICH is similar as has been assumed for F-DPCH with 512 chips processing time. Timing for updating precoding in CPC is similar as used in non-CPC case. The UE in DTX state does not transmit S-DPCCH when DPCCH is DTX’ed.

The UE monitors the F-TPICH quality regardless of SHO status. The TPI reliability window length (sliding window updated every 3 slots) is configured by RRC signalling, to one of {3, 240} slots in which at least one TPI symbol is known to be present. The reliability threshold for TPI should be defined implicitly by performance requirements in TS25.101.

The combination of E-DPCCH boosting and UL CLTD is allowed as a configuration. S-DPCCH power is boosted when E-DPCCH is boosted. S-DPCCH power offset from DPCCH during compressed frames is adjusted in the same way as HS-DPCCH, i.e. to counteract the compressed-frame-specific power offsets on DPCCH.

A UE that supports UL CLTD supports all the 5 activation states.

In addition, a CR [R1-90] updating the uplink power headroom definition so that it is applicable also for UEs where the maximum power that can be used for E-DPDCH transmissions for certain activation statuses is less than the 

· minimum of the maximum allowed uplink transmit power (as signalled by UTRAN) and the 

· UE nominal maximum output power (according to the power class) 

was agreed (RAN1 technically endorsed). Whether this CR is needed is still pending on RAN4 decisions concerning allowed PA architectures for uplink transmit diversity.
RAN2：
RAN2#75bis in Zhuhai:

RAN2 generally discussed the running stage-3 CRs and some comments were raised by companies. An email discussion was initiated after RAN#75bis to further improve the stage-3 CRs.

RAN2 discussed the impacts to UPH and Event 6x for CLTD, however RAN2 failed to reach the agreements because companies have different understandings about whether CLTD UE is allowed to operate in halved of the maximum power (i.e. operate with the half power PA only). LS R2-115522 was sent to RAN4 asking for further clarification.

RAN2#76 in San Francisco:

RAN2 further discussed the running stage-3 CRs, finally the 25.302 CR and 25.306 CR were agreed during the meeting, however the 25.331 CRs were postponed to email approval.

One company raised the comments that to their understanding if RAN4 allows the CLTD UEs to operate with a half power PA only then the definition of Event 6X and UPH might be impacted. In the end compromise was reached and it was decided to put the changes on Event 6x into square brackets, further more in the “other comments” filed in the coversheet of the CR it is further clarified that the text procedures in square brackets are not agreed in RAN2 and needs to be discussed further.

RAN2 also discussed the signaling design for CLTD enable/disable request (from UE perspective), however no agreements were made and RAN4 input is expected.

RAN3：

At RAN3#73bis in Zhuhai, 
There were discussions on the design of UL CLTD and a set of draft CRs [R3-03], [R3-04] and [R3-05] was presented and discussed. 

At RAN3#74 in San Francisco, 
There was further discussion on the UL CLTD design. The following agreements were made and captured in the agreed CRs [R3-08]- [R3-10]:

· Add “UL CLTD capability” to indicate the capability of UL CLTD in the Cell Capability Container (NBAP) and Cell Capability Container Extension (RNSAP)
· Add UL CLTD configuration related operation in Radio Link handling procedures including Radio Link Setup, Radio link Addition and Sychoronized Radio Link Reconfiguration and Unsynchoronized Radio Link Reconfiguration procedure.
· Add “UL CLTD State Update Information” in Radio Link Parameter Update procedure to indicate RNC the suggested UL CLTD states when there is neither serving E-DCH RL nor the HS_DSCH RL configuration in UE context.

· Add an indicator in the DCH DL data Frame of UL CLTD Removal in case of soft handover.
RAN4：
At RAN4#60bis in Zhuhai, the core requirement was discussed continually and RAN4 has reached agreements on some UE core requirements: 
· Introduce Class 3/3bis for Rel-11 for MOP.
· Reuse the existing requirement per antenna port for frequency error. 
· Apply the requirement per antenna port and re-use the same legacy requirements for Minimum Output Power.

· Apply a -56 dBm transmit OFF power requirement per antenna port. 

· Apply current SEM requirements per antenna port.

· Apply the current ACLR requirement per antenna port. 

· Apply the current spurious emissions requirements per antenna port.

· Time alignment between transmitter branches should be defined for ULTD transmission and performance loss caused by time alignment error shall be evaluated.

· For EVM/Peak code domain error/Relative Code domain error, use the existing requirements for each antenna connector for same transmit power configurations. 
Phase discontinuity, battery life saving due to turning off CLTD and E-TFC restriction procedure for UL CLTD was discussed and no agreement was reached.
At RAN4#61 in San Francisco, the core requirement was discussed continually and RAN4 has reached agreements on some UE core requirements: 
· Use the existing requirements to each antenna connector for out-of-synchronization handling of output power.

· Use the existing requirements to each antenna connector for transmit ON/OFF time mask. The requirement with PRACH is not applicable for CLTD.

The impact to UPH definition by UE architecture was discussed and some companies proposed to identify the useful combinations first.
2.2
List of Completed elements (compare with open issues of last TSG)

RAN1:
· S-DPCCH format
· 2 spare bits on S-DPCCH are fixed to ‘10’
· Feedback

· Application of precoder change: 
· The PCI is applied by the UE precoder at the next slot boundary

· Mapping of PCI to F-PCICH symbols

· The two bits of PCI are transmitted on the F-PCICH channel that is only sent from the serving radio link in two consecutive slots; in each slot one bit of PCI is provided in a single symbol.  The location of the symbol is in the same position in each of the slots.

· Activation / deactivation
· HS-SCCH order application time
· HS-SCCH ordered transitions between any CLTD configurations are applied at the first E-DCH slot boundary after the end of the HS-DPCCH TTI in which the ACK is sent

· HS-SCCH order interruption time
· If any transient effects occur, they shall be confined to a 2-slot period at the end of the HS-DPCCH TTI in which the ACK is sent
CRs for physical layer specification from 25.211 to 25.215 are agreed. A RAN1 CR updating definition of UPH is endorsed, with the editorial note stating final decision is pending on RAN4 agreements.

RAN2:

· Stage-3 CRs
RAN3:

· Stage-3 CRs

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.

RAN1: 

· Definition of UPH is technically endorsed

· Await RAN4 LS for final decision. 
RAN2:
· Impacts to Event 6x due to the UE architecture
RAN3:

· UTRAN network interfaces related specifications

RAN4:

· Complete UE Tx & Rx core requirements
· Transmit power (MOP, MPR)
· Transmit Intermodulation
· Transmit modulation
· RRM specifications (e.g. E-TFC restriction procedure)
· RF specification (25.101)
3.
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[R4-17]
R4-115756
Out-of-synchronization handling of output power and transmit ON/OFF time mask requirements
Qualcomm Incorporated
[R4-18]
R4-115757
Remaining open issues on UE maximum output power for CLTD
Qualcomm Incorporated
[R4-19]
R4-115778
CLTD outstanding requirements
ST-Ericsson/Ericsson
[R4-20]
R4-115779
CLTD phase discontinuity
ST-Ericsson/Ericsson
[R4-21]
R4-115780
Impacts of UE architecture to UPH definition and Event 6
ST-Ericsson/Ericsson
[R4-22]
R4-115781
Impacts of UE architecture to UPH definition
ST-Ericsson/Ericsson
[R4-23]
R4-115848
Discussion on remaining core requirements
Huawei, HiSilicon
[R4-24]
R4-115850
Draft CR on introduction of uplink transmit diversity
Huawei, HiSilicon
[R4-25]
R4-115851
Discussion on the impacts to UPH definition by UE architecture
Huawei, HiSilicon
[R4-26]
R4-115852
Draft reply LS on the impacts to UPH definition by UE architecture
Huawei, HiSilicon
[R4-27]
R4-115853
Further discussion on UE current consumption
Huawei, HiSilicon
[R4-28]
R4-116259
Ad hoc minutes on Uplink Transmit Diversity for HSPA
Huawei, HiSilicon
[R4-29]
R4-116328
Way forward on CLTD configurations
Qualcomm
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