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Executive summary

3GPP TSG WG RAN1 #56bis meeting took place at the COEX InterContinental in Seoul, SOUTH KOREA. 

The meeting started at 9:15 on Monday 23rd March and finished at 16:55 on Friday 27th March 2009.
The week was scheduled as follows:
· Monday: Common session on Agenda items 1, 2, 3, 4, 11 and 15.1.
· Tuesday: Parallel sessions. On one hand, session dedicated to maintenance of LTE specs (AI 10) and to ITU submission topic (AI 15) chaired by Sadayuki Abeta and on the other hand, session on Agenda items 5, 6, 7, 8 and 9 chaired by Dirk Gerstenberger.
· Wednesday: Common session on Agenda items 15.1 (continued discussions on DL RS for LTE-A) and 15.2 (CoMP).

· Wednesday evening: Social event kindly organized by the host.
· Thursday: Parallel sessions on Agenda items 15.3 and 15.4 chaired by Dirk Gerstenberger and Agenda items 15.5 and 15.6 chaired by Juho Lee
· Friday morning: Common session on Agenda items 14 and 13.
· Friday afternoon: Revisions

The list of action points that required RAN1 close follow-up is listed in Annex F (end of document).

The number of contribution documents for this meeting was 522, and those documents were categorized as followed.

	Agenda Item
	Input
Document
	Discussed Document

	Liaison statement handling 
	10
	10

	Maintenance of UTRA R99 – Rel-8
	30
	26

	Dual Cell HSUPA
	14
	14

	Combination of DC-HSDPA with MIMO
	15
	14

	2ms TTI coverage extension
	5
	1

	TxAA extension for non-MIMO UEs
	3
	3

	Maintenance of Evolved UTRA Rel-8
	37
	34

	Positioning support for LTE
	24
	21

	Network Based Positioning Support for LTE
	-
	-

	Study Item on E-UTRAN Mobility Evaluation & Enhancement
	11
	7

	Enhanced DL transmission for LTE
	20
	8

	Study Item on LTE-A
	14
	11

	Study Item on LTE-A: Downlink RS
	29
	17

	Study Item on LTE-A: COMP
	69
	7

	Study Item on LTE-A: Relaying
	58
	16

	Study Item on LTE-A: Bandwidth extension
	63
	4

	Study Item on LTE-A: UL MIMO extension up to 4x4
	57
	19

	Study Item on LTE-A: DL MIMO extension up to 8x8
	36
	5

	Study Item on LTE-A: Other
	22
	3


Note: The amount of documents includes those discussed during the email discussion session post meeting.
The following document are missing. The corresponding contributions have not been handed over by companies.
	R1-091160
	2ms TTI Coverage Extension Link Study for VoIP
	Qualcomm Europe

	R1-091343
	On the Support of Non-Rel8 Compatable Components in Carrier Aggregation
	Motorola

	R1-091425
	Discussion of backhaul link UL transmission under configuration pairing scheme for TDD mode
	ZTE

	R1-091430
	Transmit Diversity for PUCCH in LTE-A
	ZTE

	R1-091432
	4Tx Transmit Diversity Schemes for PUSCH in LTE-A
	ZTE

	R1-091447
	Updated TR for mobility enhancements
	Qualcomm Europe

	R1-091543
	Code Book Design for the HARQ-ACK in 3 carriers
	Huawei

	R1-091562
	Reasonable Overhead Requirement for MIMO Extension in LTE-A
	CHTTL


1.
Opening of the meeting

Mr. Dirk Gerstenberger (RAN1 Chairman) welcomed the participants to the 56th RAN WG1 bis meeting and opened the meeting at 09:15. 
Dr. Youngwoo Yun from LG Electronics welcomed the delegates and informed them about logistic issues during the week.
Due to special social event organized on Wednesday 25th evening, LGE kindly requested the group to make Wednesday’s session completed by 5:30PM (event shall take place in RAN1 meeting room).

1.1
Call for IPR

The Chairman drew attention to Members’ obligations under the 3GPP Partner Organizations’ IPR policies. Every Individual Member organization is obliged to declare to the Partner Organization or Organizations of which it is a member any IPR owned by the Individual Member or any other organization which is or is likely to become essential to the work of 3GPP.

	The attention of the members of this Technical Specification Group is drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of. 

The members take note that they are hereby invited:


to investigate in their company whether their company does own IPRs which are, or are likely to become Essential in respect of the work of the Technical Specification Group.


to notify the Director-General, or the Chairman of their respective Organizational Partners, of all potential IPRs that their company may own, by means of the IPR Statement and the Licensing declaration forms (e.g. see the ETSI IPR forms http://webapp.etsi.org/Ipr/).


2.
Approval of the agenda
	R1-091130
	Draft Agenda for RAN1#56bis meeting
	RAN1 Chairman
	 


Dirk Gerstenberger (Chairman) proposed the agenda for the meeting, including a couple of new WIs as decided from last plenary meeting.
Discussion (Question / Comment): 
Decision: The agenda was approved.

In addition, Mr Chairman brieffly summarized the outcomes from last plenary elections. He also commented that, if no other candidate be declared, he will be willing to chair again RAN1 WG (to be followed at August meeting)
3.
Approval of the minutes from previous meeting

	R1-091131
	Draft report of RAN1#56 meeting
	MCC Support
	 


The document was presented by Patrick Mérias and draws the minutes from last meeting.
Discussion (Question / Comment): MCC stressed the group to have registration properly made especially for voting rights calculation prior to the upcoming WG elections. 
Decision: The document was approved.
4.
Liaison statement handling

4.1
Incoming LS
	R1-091140
	LS to RAN WG4 on conformance test procedure change for the UE with two transmit chains/antenna ports
	RAN5, Magnolia Broadband
	= R5-091112


The document was presented by (…) from Magnolia and asks RAN WG4 to clarify if the core spec. on transmit characteristics need to be re-defined for the UE with two transmit antenna chains and two antenna ports.
Discussion (Question / Comment): No comment.
Decision: Document is noted.

	R1-091137
	LS on RAN2 agreement on fixed/flexible secondary HS-DSCH cell
	RAN3, Nokia Siemens Networks
	= R3-090682


The document was presented by Karri Ranta-aho from NSN and asks for clarification on the existence and meaning of any RAN2 agreements on fixed/flexible secondary HS-DSCH cell and raises questions about possible restrictions on deployment of pairs of DC-HSDPA cells.

Discussion (Question / Comment): .
Decision: Document is noted. Prepare a reply LS in R1-091588 indicating that RAN1 sees no restrictions.
Tuesday 24th evening
	R1-091588
	[Draft] Response LS on RAN2 fixed/flexible secondary HS-DSCH cell
	Nokia Siemens Networks
	 


Decision: Document is noted and final LS is agreed in R1-091615.

	R1-091138
	Response LS on scope and reference for parameter “sameRefSignalsInNeighbour”
	RAN4, Qualcomm
	= R4-091031


The document was presented by Juan Montojo from Qualcomm and refers to the definition of parameter “sameRefSignalsInNeighbour” not currently being used. The LS shows the different approaches discussed in RAN4 to use this parameter in Rel8.  

Discussion (Question / Comment): No comment, leave the answer to RAN2.
Decision: Document is noted.

	R1-091139
	RX diversity tests in 34.121 clause 8 (RRM)
	RAN5, Rhode Schwarz
	= R5-091063


The document was presented by Dirk Gerstenberger (Chairman) as no one from Rhode & Schwarz was attending the meeting room. RAN5 asks feedback from RAN4 whether their assumption on switch diversity processing of measurements at the UE side is correct.
Discussion (Question / Comment): RAN4 will take care of it.
Decision: Document is noted.

	R1-091141
	PARAMETERS OF IMT RADIO INTERFACE TECHNOLOGIES FOLLOWING WRC-07
	RAN, Fujitsu
	= RP-090005


The document was presented by Jamming Wu from Fujitsu and informs that RAN has developed the attached material as a response to the LS from ITU R WP5D on PARAMETERS OF IMT RADIO INTERFACE TECHNOLOGIES FOLLOWING WRC-07 (RP-080992). Although the table is not exhaustive, it does provide useful information to progress the work.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091142
	Coordination of work for response to ITU-R WP 5D Request for Information on Femtocells
	RAN, AT&T
	= RP-090358


The document was presented by Sharat Chander from ATT and requests information on 3GPPs work in the Femto Cell (Home Node B) area. Table 1 summarizes the related questions and also indicates the corresponding 3GPP entity that is most likely responsible for the answer.
Discussion (Question / Comment): RAN1 doesn’t seem to be the most involved WG but everyone from RAN1 who wants to feedback on the topic is welcome to provide comment back to ATT by the end of the week.
Decision: Document is noted. Feedback, if any, are expected by this Thursday. Revisit the summary on response in R1-091589. ATT shall provide the Request for Action document (in the inbox) for all interested in response to the ITU-R WP-5D’s questions relating to FemtoCells.
Thursday 26th 
	R1-091589
	RAN WG1 Input toward Coordination of work for response to ITU-R WP 5D Request for Information on Femtocells (per RP-090358)
	AT&T
	 


The document was presented by Sharat Chander from AT&T.

Discussion (Question / Comment): .
Decision: Document is noted and LS is agreed.

4.2
LS received in the course of the week
	R1-091631
	LS Reply to RAN3 on RAN2 agreement for fixed/flexible secondary HS-DSCH cell
	RAN2, Qualcomm
	= R2-092495


The document was presented by Juan Montojo from Qualcomm.
Discussion (Question / Comment): No impact to RAN1.
Decision: Document is noted.
5.
Maintenance of UTRA Release 99 – Release 8


	R1-091153
	Inconsistency between L1 and L2 specifications on UL beta settings for QPSK
	Qualcomm Europe
	 


The document was presented by Sharad Sambhwani from Qualcomm and highlights a discrepancy between the RAN WG1 and RAN WG2 specifications with regards to the choice of AG/SG table for certain configuration of QPSK modulation. Specifically, some values of ed/c which are permitted for QPSK in TS25.212 and TS25.213 are not permitted in TS25.214.

Discussion (Question / Comment): NSN agreed with the changes, but as these weren’t fixed in Rel-7, they didn’t believe of absolute necessity for Rel-8. The intent of Qualcomm was for Rel-8. InterDigital requested to present R1-091605 in relation with this topic.
Decision: Document is noted.

	R1-091605
	UL beta settings QPSK using 16QAM tables
	InterDigital Communications LLC
	 


The document was presented by Joseph Levy from InterDigital and discusses the impact of using the new E-AGCH and serving tables for QPSK operations in view of Release 8 agreements on limiting the applicability of some quantized E-DPDCH/DPCCH power offsets ratios to 16QAM. In view of that the changes proposed in R1-091153 would ultimately result in a change in the ASN which are frozen for Rel-8, the paper proposes the following:

· Proposal 1: RAN1 to decide if signaling the choice of scheduling grant and mapping of the absolute grant tables should be signaled independently of 16QAM mode of operations;

· Proposal 2: If it is decided to implement independent signaling of the choice of scheduling grant and mapping of the absolute grant tables, this new signaling should only apply to Release 9 and future releases of the specifications.
Discussion (Question / Comment): Questions if this is worth doing it even for Rel-9 as it may have some impact on the network side as well.
Decision: Document is noted. Mr Chairman decided to let companies having more time for off line discussion. This shall be revisited later this week.
Friday 27th : No outcomes available
FDD

	R1-091534
	25.214 CR0541 (Rel-6, F) Clarification of E-DPDCH gain factor quantification in compressed mode
	Huawei
	 


The document was presented by Bo Yang from Huawei and clarifies that quantization of E-DPDCH gain factors in compressed mode is mandatory.

Discussion (Question / Comment): .

Decision: Document is noted.
	R1-091535
	25.214 CR0542 (Rel-7, A) Clarification of E-DPDCH gain factor quantification in compressed mode
	Huawei
	 

	R1-091536
	25.214 CR0543 (Rel-8, A) Clarification of E-DPDCH gain factor quantification in compressed mode
	Huawei
	 


The documents were presented by Bo Yang from Huawei and clarifies that E-DPCCH gain factors should be quantized when E-TFCIi is bigger than E TFCIec,boost, in case of the compressed mode. Quantization of E-DPDCH gain factors in compressed mode is mandatory.

Discussion (Question / Comment): R1-091535 (resp. R1-091536) is not exactly shadow CR for Rel-7 (resp. Rel-8) and CR category should change to F. Mr Chairman raised concern on the impact of such change for UEs already delivered to the market. Philips confirmed that there is no way for doing it in Rel-6 and Rel-7, Rel-8 is questionable but not really needed. NSN, Samsung and Ericsson also confirmed their wish for no change.
Decision: Documents are noted. The UE Rel-6 behaviour was intentionaly defined, and so there is no agreement for any further change for later release.
	R1-091548
	25.214CR0544 (Rel-7, F) Clarification to the transmission of a combination of ACK and NACK
	Nokia, Nokia Siemens Networks
	 

	R1-091549
	25.214CR0545 (Rel-8, A) Clarification to the transmission of a combination of ACK and NACK
	Nokia, Nokia Siemens Networks
	 


The document was presented by Karri Ranta-aho from NSN and proposes to add a definition of the combination of ACK and NACK in the approprite places.

Discussion (Question / Comment): Considerations whether Rel-7 CR is needed.
Decision: Document is noted. Revisions of cover sheet shall be made in R1-091606 and R1-091607.
Friday 27th 
	R1-091606
	25.214CR0544R1 (Rel-7, F) Clarification to the transmission of a combination of ACK and NACK
	Nokia, Nokia Siemens Networks
	(R1-091548)


Decision: Document is noted and CR is agreed.
	R1-091607
	25.214CR0545R1 (Rel-8, A) Clarification to the transmission of a combination of ACK and NACK
	Nokia, Nokia Siemens Networks
	(R1-091549)


Decision: Document is noted and CR is agreed.
	R1-091586
	25.214 CR0546 (Rel-8, F) HS-DSCH serving cell change enhancements with preconfigured secondary cell
	InterDigital Communications LLC
	(R1-091323)


The document was presented by Joseph Levy from InterDigital and proposes that, when configured by higher layers, in addition to listening for the HS-SCCH set on the HS-DSCH serving cell, the UE shall also listen to the HS-SCCH set from the secondary serving HS-DSCH cell at the cell activation time or within 40ms from the reception of the HS-SCCH order.

Discussion (Question / Comment): No comment.
Decision: Document is noted and CR is agreed.
TDD

	R1-091569
	25.221 CR0179 (Rel-8, F) Minor corrections for MBSFN IMB
	IPWireless
	 


The document was presented by Nick Anderson from IPWireless and fixes some tables/figures renumburing. Also, an editor’s note shall be removed and the scrambling code group range is corrected for S-SCH.
Discussion (Question / Comment): .
Decision: Document is noted and CR is agreed.

	R1-091174
	25.222 CR0174 (Rel-8, F) Modification of CCS information mapping tables for LCR TDD
	CATT
	 


The document was presented by Ms Yanping Xing from CATT and modifies the channelisation code set information mapping tables.
Discussion (Question / Comment): .
Decision: Document is noted and CR is agreed.

	R1-091419
	25.222 CR0175 (Rel-8, A) Corrections to the coding of E-RUCCH for 1.28 Mcps TDD
	ZTE
	 

	R1-091420
	25.222 CR0176 (Rel-7, F) Corrections to the coding of E-RUCCH for 1.28 Mcps TDD
	ZTE
	 


The document was presented by (…) from ZTE and provides some corrections of the descritption of the channel coding and rate matching of E-RUCCH.
Discussion (Question / Comment): IPWireless stressed that the changes are not only for LCRTDD.
Decision: Document is noted. Revisions shall be made in R1-091608 and R1-091609 to include isolated impact analysis for the Rel-7 CR and further check on the compatibility with HCR TDD.
Friday 27th
	R1-091608
	25.222 CR0175R1 (Rel-8, A) Corrections to the coding of E-RUCCH for 1.28 Mcps TDD
	ZTE
	(R1-091419)


Decision: Document is noted and CR is agreed.
	R1-091609
	25.222 CR0176R1 (Rel-7, F) Corrections to the coding of E-RUCCH for 1.28 Mcps TDD
	ZTE
	(R1-091420)


Decision: Document is noted and CR is agreed.

	R1-091570
	25.223 CR0059 (Rel-8, F) Minor corrections for MBSFN IMB
	IPWireless
	 


The document was presented by Nick Anderson from IPWireless and fixes some tables/figures renumburing.
Discussion (Question / Comment): .
Decision: Document is noted and CR is agreed.

	R1-091600
	25.224 CR0210R1 (Rel-8, F) Clarification of HS-SICH and E-PUCH power control in semi-persistent transmission for LCR TDD
	CATT, ZTE
	(R1-091175)


The document was presented by Ms Yanping Xing from CATT and proposes that:

· The TPC commands in HS-PDSCH and HS-SCCH can be handled together.

· The UE behaviour when two TPC commands for HS-SICH are received in semi-persistent HS-PDSCH and HS-SCCH respectively is specified.

· The close-loop power control for E-PUCH in semi-persistent transmission is specified.

Discussion (Question / Comment): .
Decision: Document is noted and CR is agreed.
	R1-091601
	25.224 CR0211R1 (Rel-8, F)Clarification of E-PUCH synchronization in semi-persistent transmission for LCR TDD
	CATT, ZTE
	(R1-091176)


The document was presented by Ms Yanping Xing from CATT and proposes that:

· UpPCH is excluded in the HS-SICH synchronization procedure. 

· The synchronization for E-PUCH in semi-persistent transmission is specified.

Discussion (Question / Comment): .
Decision: Document is noted and CR is agreed.
	R1-091602
	25.224 CR0212R1 (Rel-8, F) Clarification of DRX operation in CPC for LCR TDD
	CATT
	(R1-091177)


The document was presented by Ms Yanping Xing from CATT and clarifies E-AGCH monitoring and control channel discontinuous reception operation.
Discussion (Question / Comment): .
Decision: Document is noted. Off line discussion is needed to cope with ZTE’s concern. CR shall be revised in R1-091610, if needed.
Friday 27th
	R1-091610
	25.224 CR0212R2 (Rel-8, F) Clarification of DRX operation in CPC for LCR TDD
	CATT
	(R1-091602)


Decision: Document is noted and CR is agreed as rev 2.

	R1-091417
	25.224 CR0213 (Rel-8, F) Corrections to the DRX operation in cell fach enhancement for 1.28 Mcps TDD
	ZTE
	 


The document was presented by (…) from ZTE and proposes a correction for the descritption of UE behavior when UE without dedicated H-RNTI has detected a paging indication intended for this UE.
Discussion (Question / Comment): The reason for change shall be revisited as the FDD situation doesn’t seem being taken into consideration.
Decision: Document is noted. Revisit on Friday and whether this is an issue for FDD (25.308) shall be considered as well.
Friday 27th
	R1-091635
	25.224 CR0213R1 (Rel-8, F) Corrections to the DRX operation in cell fach enhancement for 1.28 Mcps TDD
	ZTE
	(R1-091417)


Discussion (Question / Comment): CATT raised concerns on the method of revision in this CR and that there may be still some misunderstandings according to the description. CATT suggested to keep the spec unchanged before appropriate way of clarification can be found based on on-going discussion with Huawei.

Decision: Document is noted. Discussion to continue.
	R1-091418
	25.224 CR0214 (Rel-8, F) Corrections to the T-sync operation for 1.28 Mcps TDD
	ZTE
	 


The document was presented by (…) from ZTE and clarifies the description of T-sync operation.
Discussion (Question / Comment): CATT's understanding is that the timer T-sync shall be initially started when Node B receives the UE's first uplink transmission which must be E-RUCCH.  Afterwards, the timer shall be restarted once Node B receives UE's any uplink transmission correctly no matter whether the timers is expired.)
Decision: Document is noted.

The next two documents (although not directly related to maintenance) have been reviewed.
	R1-091154
	Mobility Assumption for Dual Band DC-HSDPA Operation
	Qualcomm Europe
	 


The document was presented by Sharad Sambhwani from Qualcomm and deals with a work item opened on support for Dual-Cell HSDPA across two different frequency bands (see RP-090015). The paper proposes that in Release 9, a new mandatory UE measurement capability to measure cells on a secondary frequency without the need for compressed mode is introduced. Furthermore, it is proposed that the mobility based on anchor only assumption be dropped for the time being to allow for some more time to fully study the mobility performance for DB-DC-HSDPA.
Discussion (Question / Comment): Samsung commented that this topic was more relevant to RAN2/RAN4. Qualcomm confirmed that same contribution shall be presented to other WGs.
Decision: Document is noted. Mr Chairman commented that WI scope discussion should not occur after WI has been approved at plenary.
	R1-091416
	Text proposal to 25.866 on air interface synchronisation scheme for 1.28Mcps TDD Home Node B
	TD Tech
	 


The document was presented by (…) from TD Tech and deals with a study item on LCR TDD Home NodeB (RP-080767). The paper addresses on air interface based synchronization scheme and gives text proposal to TR 25.866 within RAN1 scope.
Discussion (Question / Comment): SI is under lead of RAN4. As there was no discussion so far in RAN1 on such SI, Mr Chairman would have expect getting some guidance from RAN4 before any decision can be made in RAN1.
Decision: Document is noted.

6.
Dual Cell HSUPA


WID in RP-090014
System simulation
	R1-091551
	DC-HSUPA system simulation results
	Nokia, Nokia Siemens Networks
	 


The document was presented by Arto Lehti from Nokia and studies the performance of the dual carrier HSUPA in system level. The paper concludes that dual carrier transmission can increase user burst rate significantly when the number of users in the system is low and sector size is small. The gains are diminishing as the number of users and ISD increase. On the other hand the achieved burst rates cannot be doubled by allowing dual carrier transmission due to additional DPCCH overhead required. In presented simulations DTX for inactive users wasn’t applied of which usage would improve the performance of the dual carrier transmission due to lowered load caused by inactive users. The main point from full buffer simulations is that for high loads, the scheduler should stop using dual carrier mode as it would be detrimental to the system performance.

Discussion (Question / Comment): .
Decision: Document is noted.

General

	R1-091598
	DC-HSUPA Working Assumptions
	Qualcomm Europe
	(R1-091155)


The document was presented by Sharad Sambhwani from Qualcomm and proposes a set of working assumptions as a framework for guiding design pertaining to the operation of DC-HSUPA. The topics covered included carrier allocation, physical channel and TTI configurations, synchronizations procedures, CPC, active set definitions.
Discussion (Question / Comment): Ericsson (also Samsung) have concern w.r.t the carrier specific TTI configuration complexity. In addition, Ericsson commented whether UE control activation as described was needed and that UE category issue shall be left to RAN2 discussion. Although mostly aligned with the content of Qualcomm’s contribution, NSN raised the question whether both TTI was actually needed (in their view only 2ms TTI shall be considered).
Decision: Document is noted.

	R1-091157
	DC-HSUPA and CPC
	Qualcomm Europe
	 


The document was presented by (…) from Qualcomm and studies the interaction of DC-HSUPA and CPC, and draws the following conclusions, when two adjacent uplinks are configured with the same TTI length:

· Proposal 1: The 2 uplinks for a DC-HSUPA system have the same DTX status.

· Proposal 2: UE_DTX_cycle_1 and UE_DTX_cycle_2 are common across two uplink adjacent carriers.

· Proposal 3: UE_DTX_DRX_offset is common across two uplink adjacent carriers.

· Proposal 4: Inactivity_threshold_for_UE_DTX_cycle_2 is common across two uplink adjacent carriers.

· Proposal 5: Default SG in DTX Cycle 2 is common across two uplink adjacent carriers.

· Proposal 6: UE_DTX_long_preamble is common across two uplink adjacent carriers.

· Proposal 7: UE_DPCCH_burst_1 and UE_DPCCH_burst_1 are common across two uplink adjacent carriers.

· Proposal 8: Uplink DPCCH slot format information is configurable per uplink carrier.

· Proposal 9: MAC_DTX_cycle and MAC_Inactivity_threshold are common across two uplink adjacent carriers.

· Proposal 10: UE_DRX_Grant_Monitoring and Inactivity_threshold_for_UE_Grant_Monitoring are common across two uplink adjacent carriers.
· Proposal 11: CPC_Enabling_Delay is common across two uplink adjacent carriers.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091226
	Impact on L1 specifications for supporting DC-HSUPA
	Samsung
	 


The document was presented by Youngbum Kim from Samsung and draws the following conclusions:

· Proposal 1: The same frame timing of E-DPCCH, E-DPDCH(s), and DPCCH between different uplink carriers

· Proposal 2: The coding for E-DCH remains unchanged from SC-HSUPA.

· Proposal 3: Trigger radio link failure/restore procedures only based on the primary uplink carrier. 

· Proposal 4: DC-HSUPA applies only in CELL_DCH.

· Proposal 5: Transmit the E-RGCH/E-HICH/E-AGCH corresponding to the primary and secondary uplink carrier on its corresponding downlink carrier respectively.

· Proposal 6: Discuss and decide if it is necessary to support transmitting E-RGCH/E-HICH/E-AGCH corresponding to both primary and secondary uplink carrier on a single downlink carrier.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091315
	Design considerations for DC-HSUPA operation
	Ericsson
	 


The document was presented by Johan Hultell from Ericsson and mainly deals with the structure of the control channels and the handling of the deactivation (reactivation) of secondary cells. Regarding these matters, for a UE configured in DC-HSUPA mode, the proposals are:
· Proposal 1: The E-HICH, E-AGCH, E-RGCH, and (F-)DPCH should be transmitted on each individual downlink carrier.

· Proposal 2: E-DPCCH and DPCCH should be transmitted on each individual uplink carrier.

· Proposal 3: HS-DPCCH should be transmitted on the anchor uplink carrier only.

· Proposal 4: The anchor downlink and uplink carriers should be paired.

· Proposal 5: The network should control activation and deactivation of secondary carriers. The UE should be notified by means of HS-SCCH orders transmitted on the anchor carrier.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091324
	Dual-Cell HSUPA Considerations
	InterDigital Communications LLC
	 


The document was presented by Joseph Levy from InterDigital and concludes with the following proposals:

· Proposal 1: Agree on the basic assumption that DC-HSUPA power control will be achieved with 2 power control loops.

· Proposal 2: The possibility to have DL signaling optimizations for the mechanism of signaling the TPC commands for the second carrier (ex: single F-DPCH combining/multiplexing, independent F-DPCHs on DL anchor carrier,…) are FFS.

· Proposal 3: As the grant mechanism impacts a number of MAC procedures, we propose that RAN2 be consulted regarding their preferences for the signaling mechanisms for E-AGCH, E-RGCH, and E-HICH early in the process.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091537
	Considerations of DC-HSUPA Operation
	Huawei
	 


The document was presented by Wang Zongjie from Huawei and proposes:

· E-DCH related downlink control channels could be sent on a single DL carrier. 

· The AG information transmission for 2 uplink carriers is distinguished by configuring different E-RNTIs.

· Joint encoding scheme could be applied for E-RGCH subframe to bear the RG information for both uplink carriers.

· HS-DPCCH could still be sent on a single UL carrier with joint encoding, as Rel-8 DC-HSDPA. 

· E-DPCCH is sent respectively with corresponding E-DPDCH transmission per uplink carrier.

· The two TPC in downlink F-DPCH could be transmitted in a single DL carrier.

· Two uplink carriers observe the same timing.

Discussion (Question / Comment): Some clarifications w.r.t TPC commands processing were requested by Motorola .
Decision: Document is noted.

	R1-091540
	The defination of anchor carrier in DC-HSUPA Operation
	Huawei
	 


The document was withdrawn by Huawei.
	R1-091550
	UL Dual Cell operation
	Nokia, Nokia Siemens Networks
	 


The document was presented by Arto Lehti from Nokia and proposes:
· Proposal 1: Dual carrier carrier transmission mode is configured by the RNC

· Proposal 2: There is only one (F-DPCH and thus the two carriers have the same E-DCH frame timings.

· Proposal 3: The UE maintains a Serving Grant for each carrier separately based on carrier specific Relative and Absolute Grants as well as the RRC layer configurations.

· Proposal 4: The E-TFC selection entity in the UE is responsible for selecting an E-TFC for each carrier respecting the carrier specific SGs and configurations.

· Proposal 5: DCH (if applicable) and non-scheduled E-DCH could always be transmitted on primary uplink carrier.  

· Proposal 6: UPH report for each carrier shall be sent in SI field to Node B.

· Proposal 7: CPC could be used for dual carrier HSUPA transmission. Further, one of the carriers could be switched off to allow even more power savings.

Discussion (Question / Comment): .
Decision: Document is noted.

Carrier activation

	R1-091158
	Activation/De-Activation of Secondary UL Carrier in DC-HSUPA
	Qualcomm Europe
	 


The document was presented by (…) from Qualcomm and studies the interaction of mechanisms needed to activate and deactivate an uplink in DC-HSUPA. The paper concludes with open questions as below:

· Proposal 1: The UE can request to release the secondary uplink (by sending SI with TEBS = 0 or by reporting UPH2 of 0 dB), on that secondary uplink. The UE releases the secondary uplink after the reception of a network indication. 

· Question 1: Should we allow the transition to single carrier operation on any carrier with an assigned uplink? Or alternatively, there is an anchor carrier that is always assigned throughout the connection.

· Question 2: How much future extensibility do we need? Support 4 downlinks and 4 uplinks?

· Question 3: How many configurations do the orders need to address? The orders do not have to signal every possible configuration.

· Question 4: How many orders do we tolerate before achieving a transition? Can we use more than one order to perform a transition? Or alternatively, 1 order allows the transition to any new configuration?

· Proposal 2: If it is agreed to allow the deactivation of any carrier, in order to avoid hard handover type problems, we can prohibit transitions between configurations that do not share an uplink (and thus a downlink as well).

Discussion (Question / Comment): .
Decision: Document is noted.
	R1-091541
	Considerations on carrier activation/deactivation in DC-HSUPA Operation
	Huawei
	 


The document was presented by Bo Yang from Huawei and concludes that introduction of a mechanism to activate/deactivate the supplementary uplink carrier for DC-HSUPA shall be discussed.
Discussion (Question / Comment): .
Decision: Document is noted.

Physical channel design

	R1-091156
	HS-DPCCH design for DC-HSUPA
	Qualcomm Europe
	 


The document was presented by Sharad Sambhwani from Qualcomm and deals with HS-DPCCH design options for DC-HSUPA, by performing a cubic metric analysis. It is observed that:
· The 2nd uplink in DC-HSUPA increases the cubic metric by 0.93 dB to 1.9 dB compared to the single carrier case, depending on the different scenarios. 

· When the same E-DCH is configured in both uplink carriers, the cubic metric impact due to sending additional HS-DPCCH is insignificant. However, different E-DCH configuration (TBS, power) may result in different impact.

· When E-DCH is configured in one uplink carrier only, sending an additional HS-DPCCH on the 2nd uplink carrier could increase the cubic metric by up to 1 dB.

Discussion (Question / Comment): .
Decision: Document is noted.
	R1-091538
	E-AGCH design for DC-HSUPA
	Huawei
	 


The document was presented by Wang Zongjie from Huawei and discusses the design of E-AGCH channel on DC-HSUPA Operation. It is proposed that the two AG values are sent on a single downlink carrier, and one primary E-RNTI and one secondary E-RNTI corresponding to another uplink carrier is configured for a UE.
Discussion (Question / Comment): .
Decision: Document is noted.
	R1-091539
	E-RGCH design for DC-HSUPA
	Huawei
	 


The document was presented by Wang Zongjie from Huawei and discusses the design of E-RGCH channel on DC-HSUPA Operation. It is proposed that the two RG values are sent on a single downlink carrier using joint encoding.
Discussion (Question / Comment): .
Decision: Document is noted.

Conclusion:
Interested companies are invited to continue off line discussion, and try drafting proposals on:
· Channel layout

· Timing

· Power control

· Grants

· CPC

· Carrier activation

· Spreading & modulation

· [synch procedure – related to AS definition]
· [Physical channel design] (although this may require further more detailed discussions)

· … freedom to add anything more if necessary

Friday 27th 

	R1-091642
	Minutes from the adhoc session yesterday for Rel-9 HSPA
	Ericsson
	 


The document was presented by Johan Bergman from Ericsson.
Discussion (Question / Comment): .
Decision: Document is noted and subpart related to DC-HSUPA is endorsed.
7.
Combination of DC-HSDPA with MIMO

WID in RP-090332
	R1-091227
	Impact on L1 specifications for supporting DC-HSDPA with MIMO
	Samsung
	 


The document was presented by Youngbum Kim from Samsung and proposes:
· ACK/NACK: The dual channelization code approach would be preferred which enables to reuse the current channel coding scheme.

· PCI/CQI: The single channelization code approach would be preferred which is to transmit PCI/CQI corresponding to the secondary serving HS-DSCH cell with a time offset as studied in Rel-8 DC-HSDPA.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091316
	Design considerations for DC-HSDPA MIMO operation
	Ericsson
	 


The document was presented by Johan Bergman from Ericsson and deals with possible design alternatives associated with DC-HSDPA with support for MIMO. It is proposed that:
· Design choices for DC-HSDPA MIMO should be in line with the specifications for SC-HSDPA MIMO and Rel-8 DC-HSDPA to as large extent as possible.

· The feedback information is transmitted using a single HS-DPCCH channelization code and that PCI/CQI information are time-multiplexed so that the existing sub-frame structure can be kept.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091325
	Considerations for combination of DC-HSDPA with MIMO
	InterDigital Communications LLC
	 


The document was presented by Joseph Levy from InterDigital and provides considerations for the uplink feedback for support of the combination of DC-HSDPA with MIMO. It is proposed that:  
· The working assumption for the uplink feedback for the combination of DC-HSDPA and MIMO consists of two HS-DPCCH transmitted over two different channelization codes.
· Single channelization code HS-DPCCH for the uplink feedback of the combination of DC-HSDPA and MIMO is for further study.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091552
	Considerations on Dual Cell MIMO
	Nokia, Nokia Siemens Networks
	 


The document was presented by Arto Lehti from Nokia and proposes that simultaneous configuration of MIMO and non-MIMO in dual carrier is not allowed and that the Release 7 MIMO HS-SCCH structure is used as is.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091604
	Considerations for DC-HSDPA + MIMO specification
	Vodafone
	 


The document was presented by Prakash Bhat from Vodafone and suggests that hereafter considerations shall be used during the standardisation of DC-HSDPA + MIMO.

· There are benefits of supporting MIMO on only one of the carriers for DC-HSDPA + MIMO operation
· There was need for flexibility to allow HARQ retransmissions independent of the carrier on which it was originally transmitted. 

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091599
	HS-DPCCH design for DC-HSDPA+MIMO
	Qualcomm Europe
	(R1-091159)


The document was presented by Sharad Sambhwani from Qualcomm and proposes the following:

· Proposal 1: For DC-HSDPA+MIMO, HS-DPCCH is sent on a single channelization code when a single carrier is configured on the uplink.

· Proposal 2: The HS-DPCCH channel code words are defined in terms of 4 different sets corresponding to the combinations of number streams transmitted on either carrier namely SIMO/SIMO, SIMO/MIMO, MIMO/SIMO and MIMO/MIMO.

· Proposal 3: Reconsider changing two codewords defined for Release 8 DC-HSDPA as follows:

· Change D/A from (1 1 1 1 1 0 0 0 0 0) to (1 1 1 1 0 0 0 0 0 0)

· Change D/N from (0 0 0 0 0 1 1 1 1 1) to (0 0 0 0 1 1 1 1 0 0).

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091603
	ACK/NACK signaling for DC-HSDPA MIMO operation  
	Ericsson
	 


The document was presented by Johan Bergman from Ericsson and proposes different code-groups dependent on the MIMO situation for each carrier, which minimizes the number of required codewords. Furthermore, it prevents ambiguities by re-using certain codewords between appropriate code groups. Also, the solution uses an attractive codebook with good minimum distance properties. These properties are kept also when legacy POST/PRE codewords are used. The codebooks are designed trying to make the distance between certain ACK/NACK combinations large in order to reduce the RLC retransmission probability. Some alternatives for the case when the secondary carrier is deactivated are also included.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091542
	Code Book Design for the HARQ-ACK in DC-HSDPA with MIMO
	Huawei
	 


The document was presented by Wang Zongjie from Huawei and proposes:

· Prop. 1
As the code book in scheme 1 (reuse the 8 DC code words and the 6 SC-MIMO words ) and scheme 2 (only reuse the 6 SC-MIMO words), it would work well when the SC or DC mode of UE do not coincide with Node-B. Huawei’s preference is for scheme 2. 

· Prop. 2
As we think the scheme 3 (has the best performances of the 2 previous) has the best performance of error detection or RLC retransmission, and it only needs 24 different words in total, Huawei would like to take scheme 3 into account.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091543
	Code Book Design for the HARQ-ACK in 3 carriers
	Huawei
	 


Decision: Document is noted.

Current status can be summarized as follows:
· 1 HS-DPCCH

· Time multiplexing of CQI

· ACK/NACK codebooks for FSS until next meeting
Friday 27th 
	R1-091642
	Minutes from the adhoc session yesterday for Rel-9 HSPA
	Ericsson
	 


The document was presented by Johan Bergman from Ericsson.
Discussion (Question / Comment): .
Decision: Document is noted and subpart related to DC-HSDPA with MIMO is endorsed.
Following set of CRs shall be reviewed for the next meeting.

	R1-091637
	25.211 CR draft (Rel-9, B) "Combination of DC-HSDPA with MIMO"
	Ericsson
	 

	R1-091638
	25.212 CR draft (Rel-9, B) "Combination of DC-HSDPA with MIMO"
	Ericsson
	 

	R1-091639
	25.213 CR draft (Rel-9, B) "Combination of DC-HSDPA with MIMO"
	Ericsson
	 

	R1-091640
	25.214 CR draft (Rel-9, B) "Combination of DC-HSDPA with MIMO"
	Ericsson
	 

	R1-091641
	25.215 CR draft (Rel-9, B) "Combination of DC-HSDPA with MIMO"
	Ericsson
	 


All are noted.
The following documents have not been treated.

	R1-091317
	HS-DPCCH design for DC-HSDPA MIMO operation
	Ericsson
	 


The document is partially covered by R1-091603.

	R1-091544
	CQI feedback scheme design in 3 carriers
	Huawei
	 


The document was not available in the inbox.
8.
2ms TTI coverage extension

WID in RP-090333
	R1-091555
	Repetition/TTI length switching design issues
	Nokia Siemens Networks, Nokia
	 


The document was presented by Karri Ranta-aho from NSN and introduces some basic design issues that should be considered if using repetition or TTI length switching for 2msec TTI range extension, namely:

· Repetition vs TTI length extension

· TTI/repetition length

· Channel structure and multiplexing of E-DPCCH/E-DPDCH

· It would be preferable to allow for decoding of E-DPCCH in the first 2msec TTI. This can be achieved if E-DPCCH is only transmitted in the 2msec TTI. It is then TBD whether any E-DPDCH is also transmitted in that TTI.

· Use of TTIs for repetition/reservation of some TTIs for other traffic

· Reservation of some TTIs may allow more options for transmitting SRBs etc.

· System operation: Node B or UE decides to do repetition on a TTI by TTI basis

· The UE has more information on it’s UPH and must inform non serving Node Bs anyhow if it is doing repetition; UE deciding is preferable

· Application of retransmissions and ACK/NACK signalling 

· no retransmissions of repetitions

· Signalling of the use of repetition by the UE to the Node B(s)

· E-TFC selection
Discussion (Question / Comment): .
Decision: Document is noted.

Due to lack of time, Mr Chairman decided to postpone further contributions to next meeting as the expected WI time scale is RAN#46 (December 2009).
The following set of documents has not been treated.

	R1-091160
	2ms TTI Coverage Extension Link Study for VoIP
	Qualcomm Europe
	 

	R1-091545
	Discussion on the UL Coverage extendtion
	Huawei
	 

	R1-091553
	Repetition vs TTI length switching comparison
	Nokia Siemens Networks, Nokia
	 

	R1-091554
	Repetition/TTI length switching coverage gains
	Nokia Siemens Networks, Nokia
	 

	R1-091593
	MAC segmentation for 2msec TTI range extension
	Nokia Siemens Networks, Nokia
	(R1-091556)


9.
TxAA extension for non-MIMO UEs

WID in RP-090013
	R1-091161
	TxAA Extension for non-MIMO UEs Working Assumptions
	Qualcomm Europe
	 


The document was presented by (…) from Qualcomm and proposes a set of working assumptions to help define the concepts that would be needed to specify this functionality.
Discussion (Question / Comment): No comment.
Decision: Document is noted.

	R1-091557
	Considerations on TxAA fallback mode
	Nokia, Nokia Siemens Networks
	 


The document was presented by Arto Lehti from Nokia and deals with somes considerations and specification impact analysison of TxAA fallback extension. It is proposed that compatibility of TxAA fallback extension with MIMO fallback extension is kept wherever possible.
Discussion (Question / Comment): No comment.
Decision: Document is noted.
	R1-091571
	Support of Single-Stream TxAA Mode for Non-MIMO UEs
	Icera Semiconductor
	 


The document was presented by Carlo Luschi from Icera and illustrates the advantages of single-stream TxAA operation for both single antenna and dual antenna reception. Potential solution is to introduce a new single-stream TxAA mode for HSDPA, derived from the single-stream TxAA fallback mode of the existing MIMO mode specifications (for the efficient support of HS-DSCH single-stream TxAA transmission for non-MIMO Ues).
Discussion (Question / Comment): .
Decision: Document is noted.

Conclusion: Prepare a more detailed proposal based on HS-SCCH format 3 and revisit on Friday.
Friday 27th 

	R1-091642
	Minutes from the adhoc session yesterday for Rel-9 HSPA
	Ericsson
	 


The document was presented by Johan Bergman from Ericsson.
Discussion (Question / Comment): .
Decision: Document is noted and subpart related to TxAA extension for non-MIMO UEs is endorsed.
10.
Maintenance of Evolved UTRA Release 8
Rel-9

	R1-091442
	Interference coordination in absence of X2 for Rel-9
	Qualcomm Europe
	 


Decision: Document was not treated. Rel-9 TEI will be treated later this year
10.1
Corrections for TS 36.211
	R1-091253
	Correction on PRACH 
	Huawei
	 


Decision: Document is noted. Continue offline discussion whether CR is actually needed.　Revisit later today
	R1-091405
	Alignment the name of eNodeB with eNB
	Potevio
	 


Decision: Document is noted.

	R1-091408
	Alignment the name of eNodeB with eNB
	Potevio
	 


Decision: Document is noted.

Friday 27th 
	R1-091620
	36.211 CR0135 (Rel-8, F) Correction on UE behaviour for PRACH 20ms periodicity
	Huawei, CATT, Panasonic, InterDigital, LGE
	 


The document was presented by Xiaoan Fan from Huawei.
Decision: Document is noted. Nokia commented that the UE may assume and the network does what it needs to do. CR is agreed.
10.2
Corrections for TS 36.212

	R1-091350
	Draft CR on correction to precoding information field message for 2 antenna ports
	Motorola
	 


Decision: Document is noted and conclusion is on option 1 in R1-091350, i.e. keep current specification as it is.

	R1-091406
	Clarification to Code block segmentation and code block CRC attachment
	Potevio
	 


Decision: Document is noted.

10.3
Corrections for TS 36.213

	R1-091163
	Discussion paper: TTI bundling collision case and initial transmission definition
	Panasonic
	 


Decision: Document is noted.
Conclusions:

· The collisions between bundled PUSCH data transmission and CQI only transmission are not specified further.

· "The initial transmission of PDCCH" does not affect whether PUSCH is transmitted or not.

	R1-091441
	On handling inconsistent control information
	Qualcomm Europe
	 


Decision: Document is noted. Continue offline discussion, revisit on Friday
Friday 27th 

Following draft CRs have been prepared
	R1-091650
	36.212 CR on clarify some parameters for determining control resources on PUSCH
	Qualcomm Europe
	(R1-091441)

	R1-091651
	36.213 CR on clarify initial and latest PDCCH for DL & UL
	Qualcomm Europe
	(R1-091441)


Decision: Documents are noted. Both are for discussion until next meeting.
	R1-091185
	36213 CR0235 (Rel-8, F) Correction to the condition of resetting accumulated uplink power correction
	LG Electronics, Nokia, Nokia Siemens Networks, Ericsson, Qualcomm, Samsung, Panasonic
	 


Decision: Document is noted and is agreed in principle. Remove “signalling”, prepare the final CR in R1-091630.
Friday 27th
	R1-091630
	36213 CR0235R1 (Rel-8, F) Correction to the condition of resetting accumulated uplink power correction
	LG Electronics, Nokia, Nokia Siemens Networks, Ericsson, Qualcomm, Samsung, Panasonic, RIM, Potevio
	(R1-091185)


Decision: Document is noted and CR is agreed.
	R1-091150
	36.213 Draft CR on removal of “absolute TPC command reception” reset condition for accumulation power control mode
	Research In Motion UK Ltd
	 


Decision: Document is noted and is agreed in principle. CR shall be merged into the revision of CR0235.
	R1-091162
	Correction of the description on TTI-bundling
	Panasonic
	 


Decision: Document is noted and is agreed in principle. Prepare the final CR in XXXX，and try to merge this CR into other CR if we agree other CR on related topics. Friday 27th : Panasonic suggested to sent over email reflector the proposed CR and postpone decision until next meeting.
	R1-091164
	Discussion paper: the subframe behaviour before message 3
	Panasonic
	 


Decision: Document is noted.
	R1-091184
	DRAFT CR 36.213 on correction to the RACH parameters received from higher layer
	LG Electronics
	 


Decision: Document is noted.
Conclusion:

· Remove preamble format” to align the ASN.1 term, continue offline to check ASN.1 term

· Add “logical” to “root sequence”
· Prepare the CR 236 in R1-091613 
Friday 27th 
	R1-091613
	36.213 CR0236 (Rel-8, F) Correction to the RACH parameters received from higher layer
	LG Electronics, Potevio
	(R1-091184)


Decision: Document is noted and CR is agreed.
	R1-091409
	Clarification to the acquisition of premble format
	Potevio
	 


Decision: Document is noted.
	R1-091510
	36.213 Draft CR(Rel-8, F) PRACH retransmission timing
	CATT, Huawei
	 


Decision: Document is noted.
	R1-091254
	Correction on TDD ACK/NACK
	Huawei
	 


Decision: Document is noted. Continue offline discussion on the first part (table 7.3-X) and revisit on Friday.
Friday 27th 
	R1-091621
	36.213 CR0237 (Rel-8, F) Correction on TDD ACK/NACK
	Huawei, Nokia, Nokia Siemens Networks, CATT, Ericsson, LGE
	 


The document was presented by Xiaoan Fan from Huawei.
Decision: Document is noted and CR is agreed.
	R1-091255
	Correction on CQI reporting
	Huawei
	 


Decision: Document is noted. Continue offline discussion and revisit on Friday.
Friday 27th 
	R1-091652
	36.213 CR0238 (Rel-8, F) Correction on CQI reporting
	Huawei
	(R1-091255)


The document was presented by Xiaomei Xia from Huawei.
Decision: Document is noted and is revised/agreed as rev.1 in R1-091658.
	R1-091256
	Correction on the HARQ process number
	Huawei
	 


Decision: Document is noted. Continue offline discussion and revisit on Friday.
Friday 27th 
	R1-091653
	36.213 CR0239 (Rel-8, F) Correction on the HARQ process number
	Huawei, Nokia, Nokia Siemens Networks, Qualcomm Europe
	(R1-091256)


The document was presented by Xiaoan Fan from Huawei.
Decision: Document is noted and CR is agreed.
	R1-091592
	Draft CR on cell-specific parameter P_B
	Nortel, LG-Nortel
	(R1-091393)


Decision: Document is noted.
	R1-091400
	Draft CR to align descriptions in 36.213 with 36.211
	Nortel
	 


Decision: Document is noted.
	R1-091407
	Alignment the name of DFT-SOFDMA with SC-FDMA
	Potevio
	 


Decision: Document is noted and is agreed in principle. The CR shall be merged into CR0235.
	R1-091410
	Clarification to the parameter in Psrs formula
	Potevio
	 


Decision: Document is noted.
	R1-091481
	CQI request in UL SPS transmission
	ASUSTeK
	 


Decision: Document is noted.
Conclusions:

· The CQI request bit is reserved in UL SPS deacitivation PDCCH.
· The bit is reseved and is served as neither virtual CRC nor CQI request.
· Continue offline discussion whether we need CR or not, revisit on Friday
Friday 27th 

	R1-091654
	36.213 CR0240 (Rel-8, F) CQI request bit in SPS activation & deactivation PDCCH
	ASUSTeK, Philips, Samsung, Qualcomm Europe, NEC
	(R1-091481)


Decision: Document is noted. Ericsson/Panasonic do not believe there is a need for such clarification of UE behavior. Continue discussion until next meeting.
	R1-091509
	36.213 Draft CR(Rel-8, F) Clarification to the PHICH index assignment
	CATT, Huawei
	 


Decision: Document is noted. Continue offline discussion and revisit on Friday. Friday 27th : Continue discussion until next meeting.
	R1-091575
	Draft CR on clarifying the length of reference signal sequence in UL
	Qualcomm Europe
	 


Decision: Document is noted.
11.
Positioning Support for LTE
Conclusion from last meeting

UE OTDOA DL Measurement

· based on RS

· FFS whether modified RS (or sync signals) for positioning are needed

· in designated subframes with low interference (e.g. MBSFN subframes)

· FFS density in time and frequency

Email discussion to next meeting on simulation assumptions. 

Evaluations should also consider synchronized and non synchronized cells.

FFS AoA+TA measurement

*************************************************************************************************************************
Evaluation parameters

	R1-091443
	Evaluation parameters for positioning studies
	Alcatel Lucent, Ericsson, Motorola, Nokia, Nokia Siemens Networks, Nortel, Qualcomm Europe
	 


The document was presented by Aamod Khandekar from Qualcomm and proposes a common set of parameters to be used in evaluation of time difference of arrival based positioning method for LTE.
Discussion (Question / Comment): .
Decision: Document is noted. Evaluation parameters in R1-091443 are agreed for OTDOA methods.
	R1-091511
	Study Assumptions for LTE Positioning Support based on AoA+TA
	CATT, RITT
	 


The document was presented by Rakesh Tamrakar from CATT and proposes a common set of parameters to be used in evaluation of AOA+TA based positioning method for LTE.

Discussion (Question / Comment): Main difference with previous contribution concerns the eNB antenna configuration (4+4 polarized antenna array is proposed and is the antenna array with 4 pairs of dual polarized antenna array).
Decision: Document is noted and shall be revised in R1-091590 to reflect UE Tx power, eNB noise figure, UE Tx antenna configuration, eNB antenna configuration (polarization information +/-45 must be added, other configuration should also be allowed)
Friday 27th 
	R1-091590
	Study Assumptions for LTE Positioning Support based on AoA+TA
	CATT, RITT
	(R1-091511)


Decision: Document is noted. The () in eNB antenna configuration shall be removed. Revision shall be made in R1-091659 and is finally agreed.
	R1-091186
	Considerations of UE hardware in location based positioning support
	LG Electronics
	 


The document was presented by Daewon Lee from LGE and provides further consideration in order to support of OTDOA efficiently in different cell deployments scenarios and UE locations. The top considerations being support of some form of IPDL (Idle Period in DL) in legacy subframes and/or MBSFN subframes.

Additionally if support of location based services with already available signals in release 8 seem inadequate, then may be a need to design new LBS-RS signals. The new LBS-RS design should take the IPDL design (how and when it is applied), the signal detection complexity in the UE, the time resolution of the signal, and the cross-correlation properties into account.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091228
	Discussion on Positioning Support for LTE
	Samsung
	 


The document was presented by (…) from Samsung and states that a lot of positioning methods already used in UMTS system can also be applied for LTE system with some modifications. The positioning performances based on existing Rel-8 LTE signals should be evaluated and used as the baseline for further enhancement, including some further discussions to support positioning for small bandwidths.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091257
	Consideration on Positioning support for LTE Rel-9
	Huawei
	 


The document was presented by Xiaomei Xia from Huawei and considers the performances of three kinds of reference signals for OTDOA measurement: CRS with data transmission, CRS without data transmission interference and E-IPDL RS. 

The results suggest that if the existing common DL reference signals are used for OTDOA measurement, some mechanisms need to be introduced to improve the hearability. In this moment it is not clear how these mechanisms would look like. Thus it seems plausible to consider introduction of new, positioning-specific reference signals to be used for OTDOA measurements. Such signals should not conflict with CRS symbols. The temporal resolution achievable with the positioning RSs is an important topic for further investigations. It is important that there is an agreement between the companies about a common positioning algorithm using OTDOA, in order to have a common ground for evaluations of possibly different proposals for positioning RSs.
Discussion (Question / Comment): Philips raised conscern on the simulation assumption correctness where measurement duration is defined as one subframe.
Decision: Document is noted.

	R1-091312
	Further details on DL OTDOA
	Ericsson
	 


The document was presented by Daniel Larsson from Ericsson and discusses the allocation of low interference subframes and positioning RS. The paper proposes for low interference subframes to be 

· declared as MBSFN subframes to Rel-8 UEs to ensure backward compatibility

· transmitted very infrequently and over up to the whole DL bandwidth

· transmitted in an aligned fashion, with complete alignment in case of synchronized networks and with partial alignment in case of unsynchronized networks

Furthermore, it is proposed for positioning RS to be

· transmitted at the same or different allocations if the cells have the same geographical antenna position

· reused in frequency domain to avoid collision between RS in low interference subframes.

· periodically blanked in some cells while being transmitted in other cells during fully or partially aligned low-interference subframes
Discussion (Question / Comment): Sharp requested to further clarify the meaning of “partial alignment”. NSN raised concern on Reference Signals used in the simulations.
Decision: Document is noted.

	R1-091583
	Hearability study of common RS
	Ericsson
	(R1-091313)


The document was presented by Daniel Larsson from Ericsson and discusses the hearability of the CRS pattern. The contribution concludes that:
· hearability is not sufficient for the CRS pattern to be used as basis for positioning 

· the use of synchronization signal in addition to the CRS in a general case will be difficult

· synchronization signals could possibly be used to increase hearability in subframes that can not be MBSFN subframes.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091314
	Reference Signals for Low Interference Subframes in Downlink
	Ericsson
	 


The document was presented by Daniel Larsson from Ericsson and shows some results on the correlation properties of DL RS sequences. A new set of sequences for use in the low interference subframes based on Costas arrays is proposed.
Discussion (Question / Comment): LGE asked to clarify the number of reuse factors Ericsson had in mind.
Decision: Document is noted.

	R1-091336
	Study on hearability of reference signals in LTE positioning support
	Motorola
	 


The document was presented by Collin Frank from Motorola and shows results on hearability of cell-specific RS and positioning RS. Different reuse factors for mapping PRS on to DL subframes were considered. Several observations can be made based on the results, including:

· The existing CRS are likely not adequate for positioning support and additional reference signals are necessary.

· Relative to the existing CRS, an SINR improvement of 13-16 dB is possible with suitable selection of time-frequency reuse for transmitting PRS.

· It would be desirable if the standard were to enable methods for positioning support which meet the desired accuracy (e.g. E-911 or WCDMA baseline) without the need for network planning.

· A scheme in which PRS are transmitted on all of the designated subframes may be preferable to schemes in which the PRS transmissions are either probabilistic or pseudo-random within the set of subframes designated for PRS transmission.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091337
	Results on accuracy of OTDOA-based positioning in LTE
	Motorola
	 


The document was presented by John Kay from Motorola and proposes alternatives for PRS transmission for assisting UE measurements in support of positioning. It is likely that transmission of PRS on all of the designated subframes, i.e., a transmission probability of 100%, is beneficial for improving the TDOA estimation accuracy in fading. Further, localizing PRS transmission on a few symbols enables a higher time-frequency reuse factor. This method is also advantageous for interference reduction in an asynchronous deployment where the subframe boundaries between different eNBs are not completely aligned when PRS subframes can be coordinated.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091401
	Simulation results on UE positioning using Release-8 physical signals
	Nortel
	 


The document was presented by Ms Anna Tee from Nortel and provides simulation results for UE positioning based on Release-8 cell-specific RS.  It is observed that CRS-only solution has limited positioning performance due to neighbouring cell hearability and that for CRS-based solutions, it is essential to take sync channel performance into account in the evaluation.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091444
	Update on E-IPDL Performance
	Qualcomm Europe
	 


The document was presented by Aamod Khandekar from Qualcomm and shows updated simulation results with new evaluation parameters (as defined in R1-091443) to characterize postioning performance with and without E-IPDL. The paper concludes that E-IPDL technique provides significant gains in terms of successful position fixes as well as positioning accuracy and these gains will be helpful in meeting the revised and more stringent E-911 requirements.  

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091587
	Sequence design for E-IPDL RS
	Qualcomm Europe
	 (R1-091445)


The document was presented by Aamod Khandekar from Qualcomm and outlines the benefits of using a low complexity search procedure in synchronous networks, as such a design also enables detection of low geometry cells in the absence of assistance data for positioning purposes.
Discussion (Question / Comment): .
Decision: Document is noted.
	R1-091473
	Further Results on DL OTDOA Performance with Dedicated LCS-RS
	Alcatel-Lucent, CHTTL
	 


The document was presented by Fang-Chen Cheng from Alcatel-Lucent and provides further results of the DL OTDOA with the error modeling of relative timing offset based on pilot phase base algorithm. The performance results provide a reference of achievable accuracy in location estimation using DL OTDOA method with dedicated LCS-RS [R1-090053].  The paper concludes that accumulation of neighboring cells TDOA measurement is required to improve the relative timing offset measurement and that DL OTDOA without the improved hearability will not provide the desired accuracy in the location estimation to meet some target requirement, such as US FCC mandate for Emergency call.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091558
	Hearability simulation results for LTE positioning
	Nokia, Nokia Siemens Networks
	 


The document was presented by Karri Ranta-aho from NSN and provides a study on Hearability of base station signals in macro cell environment. The results show that the default requirement of Es/Iot-threshold for cell identification seems to be the limiting factor in the site hearability, and hence the location problem is reduced to a problem of having good enough Es/Iot to enough cells (of different sites). Results with blanking show that blanking the signal of the entire serving site results in significantly better hearability than blanking only the serving cell. However, blanking additional sites does not seem to provide much improvement compared to blanking serving site only. It is seen that lowering Es/Iot threshold to -12 dBs improves hearability enough so that adequate number of sites are heard with 94.4% probability.

It is also noted that it appears that the UE needs to be provided with assistance data (candidate cells’ PCIs and possibly relative transmit timings) in order for it to be able to detect and measure the timings of the neighbour cells with sufficiently high yield.

Discussion (Question / Comment): .
Decision: Document is noted.
	R1-091595
	Performance of UE Positioning Based on AoA+TA
	CATT, RITT
	 (R1-091512)


The document was presented by Rakesh Tamrakar from CATT and provides simulation results for the AOA+TA. The performance results show that the AOA+TA is a good method for positioning with, in both urban and suburban macro NLOS scenario, an accuracy of the positioning better than 100m. Furthermore, the performance looks very good in LOS scenario with an accuracy of the positioning of 50m.
Discussion (Question / Comment): Full power on SRS is confirmed as part of the simulation assumptions.
Decision: Document is noted.

Conclusion from the session
Mr Chairman asked companies to continue off line discussions for the rest of the week and try identifying whether converge solutions can be outlined. The topic shall be revisited on Friday. 
Friday 27th
	R1-091648
	Way forward on OTDOA positioning
	Ericsson, Alcatel-Lucent, Huawei, LGE, Motorola, Nokia, Nokia Siemens Networks, Nortel, Qualcomm, Samsung
	 


The document was presented by Daniel Larsson from Ericsson and outlines where RAN1 is on this topic and what need to be done.
Discussion (Question / Comment): 
Decision: Document is noted. The way forward is agreed as it is. Progress shall continue over email discussion until next meeting. Decision is also taken to draft an LS to RAN2 (in R1-091663) to let them know that RAN1 has identified the need for the network to provide assistance data for OTDOA positioning technique. Draft LS is for email approval until 3rd  April (NSN).
12.
Network Based Positioning Support for LTE
No contributions.

13.
Study Item on E-UTRAN Mobility Evaluation & Enhancement
SI Description in RP-081137. “E-UTRAN Mobility Evaluation and Enhancement”

	R1-091258
	Consideration on mobility evaluation in E-UTRA
	Huawei
	 


The document was presented by Zhenfei Tang from Huawei and provides considerations and simulation results of the geometry of Manhattan scenario, namely: 

· The geometry is converged when at least 36 eNBs are included in the parallelogram for wrap around as in Figure 1. Accordingly, if wrap around is not adopted, the area used for simulation shall not exceed the centre 4x4 blocks to avoid border effects.

· The performance difference between omni and 70-degree directional antenna with the same antenna gain is neglected. Thus, omni antenna pattern is enough for mobility simulation and evaluation.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091309
	Evaluation of handover performance in a high speed train scenario
	Ericsson
	 


The document was presented by Daniel Larsson from Ericsson and provides simulation results of mobility performance for high speed train scenario for LTE release 8. The result shows that the handover procedure is working well for a high speed train scenario.

Discussion (Question / Comment): It’s confirmed that simulated load is 40 VoIP UEs per cell.
Decision: Document is noted.

	R1-091310
	Evaluation of handover performance in a Manhattan scenario
	Ericsson
	 


The document was presented by Daniel Larsson from Ericsson and provides simulation results of mobility performance for Manhattan scenario for LTE release 8. The results show that the handover procedure is working well for the Manhattan scenario.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091446
	Further evaluations of mobility performance in LTE
	Qualcomm Europe
	 


The document was presented by Aamod Khandekar from Qualcomm and shows results as follows: 

· The mobility performance is adequate for benign environments, but there are some difficulties that arise in case of challenging mobility environments. 

· Aggressive parameter setting is required to attain adequate performance, but it comes at the cost of increased handovers.

Solutions (limited to signalling (RRC) or backhaul S1/X2 enhancements) that improve the robustness of mobility procedures, and that reduce the interruption caused during recovery from radio link failure are also discussed. 

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091559
	LTE Rel-8 Handover Performance in Manhattan Environment
	Nokia, Nokia Siemens Networks
	 


The document was presented by Arto Lehti from Nokia and shows results of mobility in Manhattan scenario with 3 and 30 km/h UE speeds and different handover parameterisation. It is shown that Manhattan scenario is somewhat sensitive to parameter variations, and that speed-dependent parameter scaling, which is already possible in Rel’8, would be very useful in this scenario as the different velocity UEs have rather different requirements for the handover parameters: 3 km/h UEs perform quite well with most of the parameter sets, while 30 km/h UEs clearly need more optimised parameters for best performance. The overall conclusion is that Rel’8 mobility seems to be working well when parameter optimisation is also considered.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091560
	LTE Rel-8 VoIP results in Manhattan Environment
	Nokia, Nokia Siemens Networks
	 


The document was presented by Arto Lehti from Nokia and shows results of mobility in Manhattan scenario with 3 and 30 km/h UE speeds and different handover parameterisation for VoIP traffic. It is shown that the results are similar to the ones in R1-091559. The overall conclusion is that Rel’8 mobility seems to be working well also with VoIP when parameters are optimised.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091647
	Preliminary simulation results on LTE Rel-8 mobility performance
	NTT DOCOMO
	(R1-091643)


The document was presented by Sadayuki Abeta from NTT DoCoMo and shows preliminary simulation results for LTE Rel-8 mobility performance. It is observed that for about 60-70% of the simulated cases, the interruption time is longer than 1 s, due to frequent occurrence of NAS recovery, which is expected to severely impact e.g., TCP/IP throughput, and is critical in case of VoIP. Only for 15-25% of the cases the interruption time is less than 500 ms.
NTT DOCOMO is willing to further analyse the mobility performance of LTE Rel-8, and investigate whether some enhancement is necessary.
Discussion (Question / Comment): .
Decision: Document is noted.

Conclusion:
From the different presentations, some of the results seem to converge into the same direction although it is too early for  conclusion. Mr Chairman commented that, as next step, RAN1 shall wait for the feedback from RAN2/RAN4 and stressed the group that conclusion will have to be made at next meeting.
Below set of contributions has not been treated.
	R1-091311
	TP on test data from live network
	Ericsson
	 

	R1-091447
	Updated TR for mobility enhancements
	Qualcomm Europe
	 

	R1-091578
	Evaluation model for Rel-8 mobility performance
	NTT DOCOMO
	 

	R1-091649
	Summary of Mobility performance evaluation 
	Qualcomm Europe
	 


14.
Enhanced Dual-Layer transmission for LTE
WI Description in RP-090359.

	R1-091563
	Overview of the enhanced DL transmission for LTE
	CMCC
	 


The document was presented by Xiaodong Xu from CMCC and brings some considerations in relation with the enhanced DL transmission for LTE.
Discussion (Question / Comment): No comment.
Decision: Document is noted.

	R1-091514
	Single user dual-layer beamforming for LTE-TDD
	CATT
	 


The document was presented by Rakesh Tamrakar from CATT and analyzes the details on single user dual-layer beamforming techniques. It is stated that dual-layer beamforming can provide significant benefits without big impact to current Rel-8 specification and particularly for LTE-TDD system, single user dual-layer beamforming can be evolved smoothly from single layer beamforming in the Rel-8.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091636
	Overview of dual layer Beamforming
	Huawei
	(R1-091260)


The document was presented by Thomas from Huawei and provides an overview of main rationales and proposals including the following issues:

· DRS design
· 12 resource elements for port 5 in LTE R8 is enough to provide optimal throughput for dual layer Beamforming.

· Same pattern should be used for rank 1 and rank 2 in dual layer mode.

· Considering the backward compatibility and forward compatibility with current agreements for LTE-A, the DRS pattern for single layer beamforming in LTE R8 can be reused for dual-layer beamforming.

· Incorporation of the second layer in the DRS design should also aim for forward compatibility with LTE -A demodulation RS when considering possible multiplexing method such as CDM/TDM/FDM.
· CQI scheme: keep the Rel-8 principle for the CQI scheme
· PMI and Rank feedback

· DL /UL control signaling

· MU-MIMO
· Codebook based MU-MIMO with PMI feedback is already possible in R8.

· The beamforming mode supporting two spatial layers can easily be extended to allow for MU-MIMO:
Discussion (Question / Comment): UE calibration principle was discussed.

Decision: Document is noted.

	R1-091229
	Discussion on enhanced DL beamforming
	Samsung
	 


The document was presented by Charlie Zhang from Samsung and draws the following considerations on:
· DL transmissions

· Rel-8 CW to layer mapping as baseline

· Two orthogonal DRS defined

· Feedback 

· Based on Rel-8 CRS, no new CQI-RS

· Maximize FDD/TDD commonality

· Reuse existing Rel-8 formats on RI/PMI/CQI

· Reference antenna configuration

· Facilitate efficient performance calibration

· Other configurations can be considered

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091338
	DL Beamforming Enhancement for LTE Rel-9
	Motorola
	 


The document was presented by Jeff Zhuang from Motorola and discusses some views on the scope of this WI, its impact on specification, and intersection to LTE-A enhanced MU-MIMO and CoMP techniques. In particular, based on some previous performance results, it seems desirable in Rel9 to define:
· Dual-stream DRS pattern to support both rank-2 SU-MIMO and rank-1&2 MU-MIMO in a single-cell/point transmission 

· Appropriate DL control mechanism (e.g.,  DCI format) to support extended mode-7 transmission
· Other necessary mechanisms to support the enhanced beamforming operations, particularly the operations that can exploit channel reciprocity (e.g., TDD), where existing Rel8 sounding mechanism can be employed.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091318
	On dual layer beamforming
	Ericsson
	 


The document was presented by David Astely from Ericsson and provides the following views:
· Single user dual layer beamforming

· Demodulation reference signal patterns

· Define two UE specific antenna ports with mutually orthogonal reference signal patterns.

· Design the RS patterns of the two antenna ports to avoid collisions with other signals such as synchronization signals and cell specific RS.

· Consider relevant operating points in terms of geometry and channel conditions and choose densities according to the expected throughput.  

· Cell specific reference signals

· UE feedback such as CQI, PMI and RI are based on existing Rel-8 cell specific RS.

· CSI feedback such as CQI/PMI/RI

· For FDD CQI, PMI and possibly RI feedback similar to Rel-8 transmission modes, such as closed loop spatial multiplexing, is supported.

· To determine whether TDD can be operated without PMI or RI feedback, uplink channel estimates obtained in a multi-cell environment shall be considered. 

· Codeword to layer mapping

· Layer shifting, distributing each codeword uniformly over both UE specific antennas ports shall be considered.

· Rank adaptation

· Dynamic rank adaptation without the need for higher layer signaling should be allowed.

· For rank one transmission, transmission along the lines of transmission mode 7 with a single antenna port is used.

· Uplink control signaling

· Impact on uplink control signaling is made small and takes existing Rel-8 transmission modes as starting point. 

· In case layer shifting is adopted, the number of ACK/NAK bits can reduced to one independent of transmission rank.

· Downlink control signaling

· A new DCI format is defined and it contains at least the transmission rank.

· The design of the DCI format shall consider other LTE-Advanced features such as basic forms of CoMP/MU-MIMO and the number of DCI formats should be kept to a minimum.

· Forward compatibility with CoMP

· The design should support UE-transparent CoMP.

· Enables support for basic form of COMP already in Rel-9 as a side product of standardization efforts if forward compatibility is properly maintained

· Signaling of parameters related to antenna port and PDSCH to RE mapping is to be considered.

· MU-MIMO aspects

· The benefit of using antenna ports with orthogonal patterns as compared to using mechanisms available in Rel-8 for the MU-MIMO application should be considered.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091434
	Considerations on Dual-layer Beamforming
	ZTE
	 


The document was presented by Ms Yu Hui from ZTE and discusses the SU dual-layer beamforming and MU dual-layer beamforming schemes. Due to the multi-user dual-layer beamforming using UE specific RS can mitigate the interference among the users and increase the cell throughput effectively, moreover, it will has less impact on current R8 specification and can reuse the new design for single user dual-layer BF, the paper recommends supporting the MU dual-layer BF in LTE R9.
Discussion (Question / Comment): No comment.
Decision: Document is noted.

	R1-091576
	Beamforming mode evolution: from LTE Rel-8 to LTE-Advanced
	Nokia, Nokia Siemens Networks
	 


The document was presented by Xiangguang Che from Nokia and deals with various aspects related to the beamforming mode evolution from LTE Rel-8, Rel-9 and to LTE-Advanced. The paper recommends to reuse as much as possible the Rel8 design while insuring that new elements such as dual-layer DRS design is kept forward compatible with LTE-Advanced and proposes the following design considerations:

· DRS design principle as in LTE-Advanced and an unified DRS design is targeted, which is clearly mandated by the agreed work item

· Reuse Rel8 codeword to layer mapping

· Define a new transmission mode and reuse DCI format 2A

· Reuse UL control signaling based on Rel8 design

· Reuse Rel8 UL feedback signaling for DL Closed loop MIMO and single-layer beamforming, CQI/PMI/RI reporting are based on Rel8 CRS

It’s also noted that Rel8 already supports MU beamforming and significant gains can already be achieved without requiring standard changes. 
Discussion (Question / Comment): .
Decision: Document is noted.

Conclusion: Mr Chairman suggested to continue discussion at next meeting. Companies are free to use email reflector meanwhile.
Below set of documents has not been reviewed.
	R1-091259
	Discussions on DRS design for dual-layer beamforming   
	Huawei
	 

	R1-091261
	Further evaluation of dual layer Beamforming
	Huawei
	 

	R1-091339
	Control Signaling for Enhanced DL transmission for LTE
	Motorola
	 

	R1-091448
	Link analyses of different reference signal designs for dual-stream beamforming
	Qualcomm Europe
	 

	R1-091449
	Feedback options in support of dual-stream beamforming
	Qualcomm Europe
	 

	R1-091513
	System evaluation on dual layer beamforming
	CATT
	 

	R1-091515
	Beamforming based MU-MIMO  for LTE-TDD
	CATT, CMCC
	 

	R1-091577
	LTE DL Beamforming performance and evolution to dual stream
	Nokia, Nokia Siemens Networks
	 

	R1-091474
	Support Multi-layer Beamforming in LTE
	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CHTTL
	

	R1-091645
	Discussion on Impact of CQI Measurement on the flashlight effect of Beamforming
	Huawei
	 


15.
Study Item on LTE-Advanced

ITU submission template

	R1-091579
	Text proposal for ITU-R submission template
	NTT DOCOMO
	 


Decision: Document is noted. Text will be updated according to the comments. Revised template will be drafted. Revisit on Friday.
Friday 27th 
	R1-091644
	Revised Text proposal for ITU-R submission template
	NTT DOCOMO
	(R1-091579)


The document was presented by Sadayuki Abeta from NTT DoCoMo and includes the revisions requested by different companies to the ITU-R submission template.

Discussion (Question / Comment): Status from the other WGs. RAN2/RAN3 should provide their inputs before next WG meeting. RAN4 TP has been already captured. PAPR Cubic Metric shall be removed from the DL as suggested by Nokia.
Decision: Document is noted. Revision is endorsed in R1-091660.
	R1-091634
	Draft Skeleton TR 36.912 for LTE-Advanced
	NTT DOCOMO
	 


The document was presented by Takehiro Nakamura from NTT DoCoMo.

Discussion (Question / Comment): TP shall be included by rapporteur when available with focus on Rel-10 features.
Reminder of the scope of this TR: it’s 3GPP document, not only intended to ITU.
Decision: Document is noted. Skeleton is endorsed as v0.1.0 in R1-091661.
ITU-R evaluation model

	R1-091320
	Radio Characteristics of the ITU Test Environments and Deployment Scenarios
	Ericsson
	 


Decision: Document is noted.

	R1-091482
	Evaluation of ITU Test Environments
	NTT DOCOMO
	 


Decision: Document is noted. 

	R1-091469
	Clarification of some ITU simulation parameters
	Qualcomm Europe
	 


Decision: Document is noted. 

	R1-091611
	Clarification of the polarized antenna array channel model and typical parameters suggestion
	CATT, CMCC
	(R1-091516)


Decision: Document is noted. 

Conclusion:

Continue the discussion over the e-mail reflector until next meeting.

· Clarification on IMT.EVAL for calibration purpose

· Geometry distribution (R1-091320 and R1-091482 could be the baseline)

· Detailed antenna configuration
E-mail moderator: David (Ericsson)

	R1-091334
	IMT-A Channel Model : System Considerations
	Motorola
	 


Decision: Document is noted. 

Performance evaluation

	R1-091585
	IMT-A requirements and LTE-Performance for Indoor Hotspot scenario
	Motorola
	(R1-091335)


Decision: Document is noted. 

	R1-091580
	LTE-Performance and IMT-Advanced Requirements
	Ericsson
	(R1-091319)


Decision: Document is noted. 

	R1-091612
	Consideration on LTE-A self-evaluation for ITU-submission
	Huawei
	 


Decision: Document is noted. 

	R1-091321
	LTE link budgets in the ITU Test Environments
	Ericsson
	 


Decision: Document is noted. Continue the discussion over the e-mail reflector until 10th April.
LTE-A rapporteur will prepare the TP for the ITU-R submission template by next meeting according to the agreement on the e-mail reflector discussion. (moderator Amitabha Ghosh from Motorola)
Non ITU-R model
Below documents have not been treated.
	R1-091394
	Relay Channel Model for LTE-A Evaluation Methodology
	Nortel
	 

	R1-091399
	Femto deployment model for LTE-A evaluation methodology
	Nortel, picoChip
	 


15.1
Downlink RS
General

Monday 23rd afternoon session

	R1-091340
	On Demodulation-RS and CSI-RS Design and Overhead 
	Motorola
	 


The document was presented by Jeff Zhuang from Motorola and discusses RS design issues from overhead analysis perspective. While the exact RS structure is left to Work Item stage based on more performance evaluation, the contribution focuses on the following recommendations:
· For demodulation RS:

· 12 DRS for 1-stream transmission from eNB as defined in current Rel-8

· 24 DRS for 2-stream transmission from eNB (as defined in Figure 1 of R1-091340).

· A total DRS of 24 (as in Figure 1 of R1-091340) or 32 for 4- and 8-stream transmission from eNB.

· FDM RS for both low and high rank (CDM for further study)

· For CSI RS:

· Use uniform spacing of 4/6/8 subcarriers per antenna with an adjustable periodicity (i.e., CSI-RS are sent every n subframes).

· Total CSI-RS overhead is also adjustable based on eNB configuration to allow optimal overhead-performance tradeoff for different LTE-A operations (e.g., rank-4/8 transmission targeting peak spectral efficiency may require different CSI-RS overhead than rank-1/2 transmission targeting best average system throughput).

Discussion (Question / Comment): .
Decision: Document is noted.
	R1-091450
	RS structure in support of higher order MIMO
	Qualcomm Europe
	 


The document was presented by Alexei Gorokhov from Qualcomm and outlines design principles regarding the design of DM-RS and CSI-RS. With regard to the performance of CSI-RS with different duty cycle and different frequency sampling, it is observed that:
· Frequency spacing of 6 tones in one OFDM symbol per CSI-RS antenna port and duty cycle of 10ms provide a reasonable trade-off between performance and overhead in SU-MIMO setup.

· Coordinating traffic puncturing in the presence of other cells CSI-RS transmission along with low overhead CSI-RS can enable the UEs with reasonable spatial channel estimates of other cells.

For DM-RS design:

· DM-RS patterns for rank 1 and rank 2 can be used in Rel-9 dual-stream beamforming in a forward compatible manner with LTE-A patterns for different layers of transmission. 

· Significant impact of the location of the DM-RS tones on the performance is observed:
· For the speeds that LTE-A need to optimized over (up to 120kph), ensuring that the RS tones cover the time and frequency edges of the physical RB will provide best performance. 

· Because of the impact of placement and to facilitate optimization of RS patterns across the system (especially in CoMP scenarios), non-cell specific DM-RS pattern is proposed.

· Two patterns, P4-4 and P4-2, were shown to provide best performance across the channels and speeds considered in this contribution. 

· The patterns have a regular structure which will be important from implementation point of view and can support rank 1 to 4 transmission.

· Rank 2 restrictions of these patterns also provide best performance among the considered patterns and can be used for dual-stream beamforming as outlined in [R1-091448].

· For higher rank transmissions, in order to meet the peak spectral efficiency requirements set in TR36.814, it is proposed to study larger resource allocation granularity for UEs with higher rank transmissions. Both of the patterns P4-4 and P4-2 can be easily extended to support higher ranks. We believe that the CDM/FDM approach, i.e. P4-4, can ease implementation of interference estimation as well.

Discussion (Question / Comment): Samsung raised concern on the last bullet conclusion (why such preference to P4-4?).
Decision: Document is noted.
	R1-091231
	DL RS Designs for LTE-Advanced
	Samsung
	 


The document was presented by … from Samsung and provides the following conclusions:

· CQI and DM RS in PDSCH region.

· Considerations on CQI RS

· Non-precoded CQI RS allocated in a time-sparse (and maybe frequency-sparse) manner. 

· In the RBs with CQI RS, Rel-8 transmission is still allowed with appropriate MCS accounting for the performance loss due to interfering CQI RS REs for data transmission.

· The impact of the antenna virtualization on the Rel-8 CRS should be carefully evaluated.

· Considerations on DM RS

· RS overhead reduction for higher ranks:

· Linearly increasing total DM RS overhead with rank may not be feasible.

Discussion (Question / Comment): .
Decision: Document is noted.
	R1-091262
	Discussion on the definition of eight antenna ports in DL LTE-A
	Huawei
	 


The document was presented by Mattias Wennström from Huawei and proposes the following 2 alternatives:
	
	Alternative 1

Reuse the N LTE antenna ports, and define 8-N new cell specific antenna ports for LTE-A
	Alternative 2

Define 8 new LTE-A antenna ports, separate from LTE antenna ports

	Benefits
	· Smaller RS overhead since N LTE ports are reused as LTE-A ports 

· UE needs to estimate only 8 channels

· The N LTE ports have a high RS density 

· For LTE UEs, the data is punctured only by the additional 8-N RS for LTE-A
	· Avoids the use of antenna mapping for LTE-A antenna ports.

· The variation of the number N of LTE antenna ports doesn’t impact on the definition of LTE-A antenna ports. 

	Drawbacks
	·  A varying number (4,6 or 7)  RS patterns for the additional LTE-A antenna ports needs to be specified, since it depends on the number of LTE antenna ports defined in the cell

· If a non-trivial mapping is assumed, then the antenna mapping for LTE-A precoding codebook evaluation purposes must be agreed upon
	· Higher overhead since N LTE RS plus 8 additional LTE-A RS needs to be transmitted 

· UE needs to estimate N+8 channels

For LTE UEs, the data are punctured by port 0~7 RS for LTE-A


Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091483
	DL RS Design for LTE-Advanced
	NTT DOCOMO
	 


The document was presented by Nobuhiko Miki from NTT DoCoMo and draws the following preferences:
· Antenna virtualization is applied to CRS in order to reduce its overhead

· Used for demodulation of control signaling, handover measurement, received timing synchronization, and so on.

· CRS structure should be based on the Rel-8 cell-specific RS for up to two antenna ports

· Instead, cell- and antenna-specific CSI-RSs are defined

· Insertion interval should be similar to that for UL SRS (i.e., minimum 2 msec and configurable)

· Define orthogonal CSI-RS for at least up to eight antenna ports within a cell (further extension to inter-cell orthogonality is FFS)

· UE-specific DM-RS is defined for PDSCH demodulation

· Remaining main issues are density optimization and layer-orthogonal multiplexing scheme

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091291
	Refinement in downlink reference signal design
	Texas Instruments
	 


The document was presented by Runhua Chen from TI and provides the following recommendations in the DL RS design for advanced LTE-A features:

· The possibility of configuring LTE-A-only subframes via the existing MBSFN subframe mechanism should be supported in addition to multiplexing R8 and LTE-A transmissions within the same subframe. For ITU-R evaluation, such configuration enables overhead reduction of 9.5% for non-COMP and 28% for joint transmission COMP.

· DL control transmission facilitates the R8 Tx diversity schemes (which supports up to 4Tx transmission). Hence, the DL control transmission shares the same antenna port definition as R8. There is no need for defining 8Tx diversity scheme. 

· To support 8Tx SM, 4 additional antenna ports are defined for CSI-RS whereas up to 7 additional antenna ports need to be defined for demodulation-RS. DL COMP transmission (up to 4Tx) can utilize the existing R8 CRS (and hence antenna port definition) for CSI measurement. 

· Time-localized design of UE-specific RS with CDM-FDM pattern is preferred. The target of application should be for low mobility or at most moderate mobility (e.g. 30kmph). 

· The placement of the additional CSI-RS (whether it is within PDSCH and PDCCH) should be studied after the required density of CSI-RS is determined.

Discussion (Question / Comment): Filter computation complexity should not be an issue according to Philips’s comment.
Decision: Document is noted.

	R1-091385
	Performance evaluation of multiple stream DRS design 
	Nortel
	 


The document was presented by Ms Anna Tee from Nortel and provides simulation results for evaluating different aspects of DRS for 4-layer transmission, including: 

1.
CDM-based DRS structure with different CDM schemes 

2.
FDM-based DRS with same DRS resource positions for fare comparison

The paper concludes that, in general, FDM-based DRS could provide better or similar performance as CDM-based DRS. The performance of CDM-based DRS could deteriorate if UE mobility is high and the channel is very dispersive in frequency, as the orthogonality between different codes on DRS could be broken. Furthermore, for design simplicity, multiplexing scheme used for 2-layer and 4-layer DRS should be the same.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091594
	Further Considerations on RS Design for LTE-Advanced
	Ericsson
	 (R1-091322)


The document was presented by George Jöngren from Ericsson and outlines some refinements on the agreed framework for RS design for LTE-Advanced, namely: 

· Urgent need of estimates on RS overhead, possibly including studies on RS density versus performance

· Possibility to configure the periodicity of CSI RS transmissions in terms of an integer number of subframes. 

· Allow transmissions of PDSCH to Rel-10 UEs in MBSFN (LTE-Advanced) subframes

· Possible to configure CSI RS for transmission in LTE-Advanced subframes

· Possible to use LTE-Advanced features without any LTE-Advanced subframes

· Cell specific CSI RS possible to transmit in normal, Rel-8, subframes.

· Studies on CSI RS impact on PDSCH transmissions to Rel-8 UEs for various RS densities needed

· Consider implementation complexity and achievable channel estimation accuracy when considering hiding CSI RS as part of the control region

· Strive for same RS pattern regardless of subframe type

· Baseline is that UE measurements for CSI feedback are not to be performed using Rel-8 antenna ports in combination with Rel-10 CSI antenna ports

· Re-use of Rel-8 antenna ports FFS

· FFS whether possible to solely use Rel-8 antenna ports 0 — 3 for CSI feedback measurements when total number of CSI antenna ports per cell equals the number of configured Rel-8 antenna ports.

· Define eight new CSI RS and eight new demodulation RS

· Support new RS in conjunction with having 1 and 2 Rel-8 cell specific antenna ports configured in the cell

Discussion (Question / Comment): .
Decision: Document is noted.

CSI RS
Wednesday 25th session

	R1-091221
	CQI-RS for LTE-Advanced
	NEC Group
	 


The document was presented by Takahiro Sasaki from NEC and provides the following considerations:

· Reuse of LTE Rel-8 CRS should be supported, considering the following combinations:

· 4 Rel-8 CRSs + 4 LTE-A only CQI-RSs

· 2 Rel-8 CRSs + 6 LTE-A only CQI-RSs

· Backward compatibility

· We support the view that CQI-RS must not cause interference to signals important for basic system operation for LTE Rel-8, namely Rel-8 CRS, Rel-8 DRS, PBCH, PDCCH, PSS, SSS. CQI-RS should have limited negative impact to PDSCH transmission for LTE Rel-8 UEs, including PDSCH transmission scheduling and PDSCH reception performance. Candidate design is provided.

· Wideband and “Sparse” CQI-RS

· We propose to introduce the concept of subband for CQI-RS. CQI-RS subband can be defined in the similar way as the CQI-reporting subband for LTE Rel-8. In addition, there is only one resource block in a CQI-RS subband that contains CQI-RS to minimise the impact on legacy UEs

· Transmission period configuration of CQI-RS

· A convenient approach is to define the transmission period in a similar way as the CQI reporting period.

· CoMP CQI-RS interference mitigation

· To allow for robust CQI-RS intercell interference avoidance/mitigation, a set of higher-layer configured cell-specific offsets, namely subcarrier offset foffset, resource block offset RBoffset and subframe offset SFoffset can be considered. Examples of how these parameters can be used were provided.

· Collision between PDSCH for LTE-A and CQI-RS from other cells

· Puncturing data REs of serving cells if weak CQI-RS from neighbouring cells and data of serving cells collide can be considered as proposed in R1-090875.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091230
	Impact of CQI-RS insertion on LTE Rel-8 PDSCH performance
	Samsung
	 


The document was presented by … from Samsung and deals with how much degradation the PDSCH performance of LTE UEs experiences by the additional CRS insertion for CQI measurement by LTE-A UEs. From the link-level simulation results, it is confirmed that the performance degradation that a LTE-A UE experiences is minimal in most MCS levels and can be compensated by choosing appropriate MCS. The potential solutions may be as follows:

· In the RBs containing additional CRS, schedule LTE UEs with appropriate MCS accounting for the performance loss due to additional CRS insertion.

· Avoid sub-frames with additional CRS for scheduling LTE UEs (a scheduler only aspect)
The paper conclusion proposes to define additional CRS in the PDSCH region of the subframes containing the additional RS instead of the PDCCH region.
Discussion (Question / Comment): .
Decision: Document is noted.
	R1-091351
	CSI-RS design for LTE-Advanced downlink
	Nokia, Nokia Siemens Networks
	 


The document was presented by Asbjørn Grøvlen from Nokia and discusses various aspects of LTE-Advanced downlink reference signals for CQI/PMI/RI measurements and provides preliminary simulation results with respect to the time-periodicity (R1-090728) and frequency-sparseness of CSI-RS. The paper concludes that CSI-RS are confined in specific periodically transmitted subframes where the period can be configured via RRC signalling. Impact on Release 8 UEs can be handled via scheduling restrictions, i.e. any MBSFN subframe -based masking is not required for this.

The simulation results also give some first indications about the required overhead per CSI-RS antenna port. Regarding multiplexing of CSI-RS within the CSI-RS subframes, all (FDM/TDM/CDM) options should still be studied, targeting minimal additions to UE estimation complexity while taking into account that the CSI-RS should support both 8 TX and CoMP. It is noted that CDM might have some benefits for CoMP. In order to progress the CSI-RS work for CoMP, it is proposed that RAN1 discusses the number of supported CoMP CSI-RS antenna ports per cell and from the UE perspective.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091187
	Consideration on DL-RS Design in LTE-Advanced
	LG Electronics
	 


The document was presented by Byoung-Hoon Kim from LGE and addresses DL reference signal for higher order MIMO and additionaly shows link level evaluation results of LTE-A CRS transmission under the various scenarios. The paper draws the following conclusions:
· For LTE-A CRS transmission, reserving REs in PDSCH region seems to be feasible in condition with

· Reasonable number of reserved REs for for LTE-A CRS transmission (4REs or less number of RE seems to be tolerable)
· The power level of LTE-A CRS should be limited to a certain level due to severe interference

· Coding rate should be handled with rate matching when LTE-A CRS is transmitted in legacy PDSCH region.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091495
	Performance Evaluation for High Order DL MIMO in LTE-A System 
	Fujitsu
	 


The document was presented by Jamming Wu from Fujitsu and deals with the impact on the data packet reception for legacy LTE UE when introducing a new CRS in legacy LTE sub-frame, by comparing between superposition CRS and direct puncture CRS. The paper concludes as follows:

· Superposition CRS scheme is always superior to direct puncture CRS scheme.

· For low code rate, the impact of both schemes is marginal no matter what type of modulation is employed, whereas for high code rate, superposition CRS scheme is much better than direct puncture CRS scheme, particularly in high order modulation.

· In terms of channel estimation, superposition CRS scheme perhaps suffers somewhat performance degradation for LTE-A UE such as MSE and erroneous CSI as opposed to direct puncture CRS scheme. Taking into account the available adjustment according to the erroneous feedback CSI which is generally performed in serving eNode-B, the relevant impact on the LTE-A transmission can be reasonably minimized.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091284
	Reference Signal Pattern for RS for CSI generation
	Philips
	 


The document was presented by Matthew Baker from Philips and proposes that when more antenna ports are deployed than are supported in Rel-8, additional common reference symbols should provided in the LTE-A downlink to support UE measurements and reporting of CSI. This can be done by filling a Rel-8 PDCCH with LTE-A reference symbols.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091619
	Way forward on further considerations on RS Design for LTE-A
	Alcatel-Lucent, CATT, CMCC, Ericsson, Huawei, LGE, Motorola, Qualcomm Europe, Samsung
	 


The document was presented by Juan Montojo from Qualcomm and summarizes the discussions on RS Design for LTE-A:
· Estimates of RS overhead for evaluations (figures assume normal CP)

· CSI-RS overhead of 1/840=0.12% per antenna port (8 antenna ports = 0.96%)

· DM-RS

· Rank 1 transmission: 12 REs per RB (same overhead as Rel-8)

· Rank 2 transmission: 12 REs per RB

· Rank 3-8 transmissions: max 24 REs (total) per RB

· Strive for same REs per antenna port in  each Rank
· Possibility to configure the periodicity of CSI RS transmissions in terms of an integer number of subframes. 

· Allow transmissions of PDSCH to Rel-10 UEs in MBSFN (LTE-Advanced) subframes

· Possible to configure CSI RS for transmission in LTE-Advanced subframes

· Possible to use LTE-Advanced features without any LTE-Advanced subframes

· Cell specific CSI RS possible to transmit in normal, Rel-8, subframes.

· Studies on CSI RS impact on PDSCH transmissions to Rel-8 UEs for various RS densities needed

· There should be no impact from CSI RS transmission on transmission of PBCH/PSS/SSS 

· Consider implementation complexity and achievable channel estimation accuracy when considering hiding CSI RS as part of the control region

· Strive for same CSI RS and DM-RS patterns regardless of subframe type (DL Rel-8 or DL LTE-A subframes)

· eNB can configure the number of Rel-8 cell-specific RS to be equal to or less than 4 antenna ports even though more than 4 antenna ports are used for LTE-A operation (lower operation overhead)

· Support CSI RS in conjunction with having 1, 2 or 4 Rel-8 cell-specific antenna ports configured in the cell

· Allow defining up to eight new CSI RS. The use of Rel-8 cell-specific RS as CSI RS is allowed.

· Discuss online to target picking one for a given antenna configuration. 

· DM-RS in support of up-to 8 transmission layers will need to be defined

Discussion (Question / Comment): .
Decision: Document is noted. Mr Chairman recommended having more time (off line discussion over the reflector) but stressed the group to come up with fair estimation of the RS overhead figures by the end of week. Provide an agreeable version for Friday.
Friday 27th 
Two WFs have been prepared as follows:

	R1-091655
	Way forward on RS design for LTE-A
	CATT, LGE, Motorola, Nokia, Nokia Siemens Networks, Nortel, Samsung, Texas Instruments, Broadcomm, ETRI, HTC, Fujitsu, RIM
	 


The document was presented by Charlie Zhang from Samsung.

Discussion (Question / Comment): .
Decision: Document is noted.
	R1-091657
	Way forward on further considerations on RS Design for LTE-A
	Alcatel-Lucent, CEWiT, CMCC, Ericsson, Huawei, NTT DoCoMo, Panasonic, Qualcomm Europe, ZTE
	(R1-091619)


The document was presented by Juan Montojo from Qualcomm.

Discussion (Question / Comment): .
Decision: Document is noted.

Agreed baseline as follows. Contentious part shall continue until next meeting.
· Estimates of RS overhead for evaluations (figures assume normal CP)

· CSI-RS overhead of 1/840=0.12% per antenna port (8 antenna ports = 0.96%)

· Possibility of assuming a larger/lower overhead in simulations of CSI-RS is not precluded (e.g. a larger time density)

· Example:

· Time density: 1 symbol every 10ms per antenna port: 1/140 

· Frequency density: 1 subcarrier every 6 subcarriers per antenna port: 1/6

· DM-RS

· Rank 1 transmission: 12 REs per RB (same overhead as Rel-8)

· Rank 2 transmission: 12 REs per RB to be confirmed

· Rank 3-8 transmissions: max 24 REs (total) per RB

· Strive for same REs per antenna port in  each Rank
· Possibility to configure the periodicity of CSI RS transmissions in terms of an integer number of subframes. 

· Allow transmissions of PDSCH to Rel-10 UEs in MBSFN (LTE-Advanced) subframes

· Possible to configure CSI RS for transmission in LTE-Advanced subframes

· Possible to use LTE-Advanced features without any LTE-Advanced subframes

· Cell specific CSI RS possible to transmit in normal, Rel-8, subframes.

· Studies on CSI RS impact on PDSCH transmissions to Rel-8 UEs for various RS densities needed

· There should be no impact from CSI RS transmission on transmission of PBCH/PSS/SSS 

· Consider implementation complexity and achievable channel estimation accuracy when considering hiding CSI RS as part of the control region

· Strive for same CSI RS and DM-RS patterns regardless of subframe type (DL Rel-8 or DL LTE-A subframes)

· DM-RS in support of up-to 8 transmission layers will need to be defined

The following set of documents were left out.
	R1-091132
	Considerations on DL MIMO and reuse of legacy CRS for demodulation
	SHARP
	 

	R1-091222
	Downlink Demodulation RS design for LTE-A
	NEC Group
	 

	R1-091352
	UE-specific reference symbol multiplexing for LTE-Advanced downlink
	Nokia, Nokia Siemens Networks
	 

	R1-091591
	Discussion on RS designs for high-order MIMO in LTE-A
	Nortel
	 (R1-091383)

	R1-091390
	Complementary CRS Designs
	Nortel
	 

	R1-091435
	DL Reference Signal Design for demodulation in LTE-Advanced
	ZTE
	 

	R1-091436
	DL Reference Signal Design for CSI generation in LTE-Advanced
	ZTE
	 

	R1-091517
	UE-speicfic RS design for LTE-A 
	CATT
	 

	R1-091518
	Considerations on CQI-RS design for LTE-Advanced
	CATT
	 

	R1-091596
	Overview of the DRS design for LTE-A
	Huawei
	 


15.2
Coordinated Multipoint Transmission/Reception (CoMP)
	R1-091617
	Summary of email discussions for CoMP
	Qualcomm Europe
	 


The document was presented by Juan Montojo from Qualcomm and summarizes the heavy email discussions adressing the following CoMP issues:

· CoMP terminology 

· CoMP performance advantages

· CoMP Feedback high level details: 

· What needs to be fedback for an efficiently CoMP operation

· How do UEs feedback this information to network? (through serving cell or individual reports to different cells)

· Views on container of CoMP feedback information: current PUCCH payload size large enough? 

· High level views on DL overhead incurred from CoMP operation

· Other issues related to ITU evaluation and UL CoMP
Discussion (Question / Comment): .
Decision: Document is noted.

Conclusion
CoMP Terminology

General terminology:

· Serving cell: Cell transmitting PDCCH assignments (a single cell). This is the serving cell of Rel-8 (concept that already exists).

CoMP categories:
· Joint Processing (JP): data is available at each point in CoMP cooperating set (definition below)

· Joint Transmission: PDSCH transmission from multiple points (part of or entire CoMP cooperating set) at a time 

· Dynamic cell seletion: PDSCH transmission from one point at a time (within CoMP cooperating set)  

· Coordinated Scheduling/Beamforming (CS/CB): data is only available at serving cell (data transmission from that point) but user scheduling/beamforming decisions are made with coordination among cells corresponding to the CoMP cooperating set.

CoMP sets:

· CoMP cooperating set
· Set of (geographically separated) points directly or indirectly participating in PDSCH transmission to UE. Note that this set may or need not be transparent to the UE. 

· CoMP transmission point(s): point or set of points actively transmitting PDSCH to UE

· CoMP transmission point(s) is a subset of the CoMP cooperating set

· For Joint transmission, the CoMP transmission points are the points in the CoMP cooperating set 

· For Dynamic cell selection, a single point is the transmission point at every subframe. This transmission point can change dynamically within the CoMP cooperating set.  

· For Coordinated scheduling/beamforming, the CoMP transmission point corresponds to  the “serving cell”
· CoMP reporting set: set of cells about which channel state/statistical information related to their link to the UE is reported

· The CoMP reporting set may be the same as the CoMP cooperating set

· The actual UE reports may down-select cells for which actual feedback information is transmitted
In addition, we have: 
· Measurement set: in support of RRM measuremets (already in Rel-8) and therefore not CoMP specific
Refine further until next meeting, e.g. relation of the sets.
CoMP Performance

Performance evaluations should at least provide details related to:

· Cooperating scheduler

· CoMP category

· Feedback assumption and feedback impairment modelling

· Backhaul assumptions

· Time/frequency synchronization assumptions

· Transmission modes: 

· MU-MIMO and/or SU-MIMO operation in conjunction with CoMP

· Selection of transmission mode (assumptions on how dynamic or semi-static the transmission mode can be selected)

· Creation and maintenance of CoMP sets: 

· Assumptions on CoMP sets definition and creation

· fixed vs. adaptive clusters, size of cluster…

For performance metrics accompanying evaluations, the Annex A of the LTE-A TR 36.814 provides some guidelines for system evaluations. If more information is deemed to be necessary, the TR should be updated. 

Geometry cdf for the CoMP UE should be provided where appropriate, compared to the geometry cdf for a non-CoMP UE.

CoMP Feedback

The three main categories of CoMP feedback mechanisms have been identified to be: 

· Explicit channel state/statistical information feedback

· Channel as observed by the receiver, without assuming any transmission or receiver processing

· Channel as observed by the receiver, assuming recommended transmission or receiver processing

· Implicit channel state/statistical information feedback

· Recommended transmission properties (e.g. CQI/PMI/RI) 
· UE transmission of SRS can be used for CSI estimation at eNB exploiting channel reciprocity. 

Continue looking at these types of feedback mechanisms for the evaluations. We need to gradually identify the UL overhead (number of bits) associated with each specific feedback mechanism. The feedback overhead (UL) vs, DL performance tradeoff should be assessed with the goal to target minimum overhead for a given performance.
UE CoMP feedback reports target the serving cell (on UL resources from serving cell) as baseline when X2 interface is available and is adequate for CoMP operation in terms of latency and capacity. In this case, the reception of UE reports at cells other than the serving cell is a network implementation choice. The feedback reporting for cases with X2 interface not available or not adequate (latency and capacity), and for cases where feedback reports to the serving cell causes large interference (e.g., in heteronegenous deployment scenarios) for CoMP operation needs to be discussed and, if found needed, a solution needs to be identified.

Two possibilities should be studied:

· Expand the supported PUCCH payload sizes

· Use periodic/a-periodic reports on PUSCH

Do not have to confine the CoMP studies to payload sizes currently supported by PUCCH operation. Further investigate the overhead and performance trade-off. Further discuss possibile mechanisms needed to provide a larger payload size for CoMP feedback reports as part of the performance trade-off study.
CoMP overhead

Way forward on overhead:

Progress with the DL-RS work in order to better understand the overhead incurred by CoMP operation.

· Studies on CSI RS impact on PDSCH transmissions to Rel-8 UEs for various RS densities needed
· There should be no impact from CSI RS transmission on transmission of PBCH/PSS/SSS 
ITU evaluations
Conclusion from email discussion:

· For the ITU evaluations, the antenna pointing needs to satisfy the ITU description (i.e., same as in LTE Rel-8 evaluations TR 25.814). For 3GPP internal evaluations, we can keep the assumption in the LTE-A TR 36.814 to be able to use either scheme.
UL CoMP

	R1-091618
	System Performance Evaluation of Uplink CoMP
	Huawei
	(R1-091266)


The document was presented by Ms Yuan Xia from Huawei and deals with the performance improvement introduced by CoMP neglecting delay spread issue. The paper concludes that, when delay spread issue is neglected, CoMP can bring evident improvement to system throughput, especially for cell edge UEs. Furthermore, delay spread issue brings detection performance degradation to CoMP system when uplink signals’ delay spread is larger than the normal CP length. The probability that uplink signals’ delay spread is larger than normal CP length is high when CoMP joint processing is employed, especially for CASE 3. The paper introduces two approaches to solve the delay spread issue:

· Approach 1: to adopt extended CP. Extended CP can release the delay spread problem, but on the other hand incurs high overhead to the whole system and degrades performance accordingly. Consequently it is proposed to consider flexible CP solution, which can solve the dispersive delay spread issue in CoMP without a constant high CP overhead.

· Approach 2: to adopt new TA adjustment scheme. TA adjustment is based on the cell with minimum transmission time delay in the active CoMP set.

Approach 1 can reach obvious CoMP gain for cell-edge UE. With additional introduction of approach 1 to reduce the delay spread somewhat, the CoMP gain is improved significantly further, which is above 50% for cell edge user throughput for Case 3.

Discussion (Question / Comment): .
Decision: Document is noted. Based on discussion, Mr Chairman suggested that related conclusion from R1-091617 still remains valid. On request of Huawei, following statement is formally noted:

· The need for extended CP operation in certain UL subframes should be further investigated. 

	R1-091293
	Enabling Coordinated Multi – Point Reception 
	Texas Instruments
	 


The document was presented by … from TI and provides some view on the cell – edge throughput enhancement. The paper recommends more study of macro-diversity for the LTE – A stage and, in order to enable macro – diversity reception, that multi – point synchronization should be achieved.      

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091165
	Discussion on PUCCH coordination for UL CoMP 
	Panasonic
	 


The document was presented by Akihiko Nishio from Panasonic and discusses the PUCCH transmission schemes when CoMP is utilized. The paper concludes that:

· Cell specific PUCCH transmission scheme is the simplest solution from UE perspective, and Rel-8 UEs would also be able to participate in CoMP without knowing it. On the network side, the reception may require a certain amount of coordination.

· On the other hand, CoMP group specific PUCCH transmission scheme can enhance the orthogonality of PUCCH resources, or efficiency of the PUCCH resource usage. This would be useful for LTE-advanced UEs which are required to send more information via PUCCH within limited transmission power.

· In addition, PUCCH CoMP would also have a potential to soften the UE emission issues by reducing power of the transmission.

Discussion (Question / Comment): .
Decision: Document is noted.

Overall conclusion on CoMP
Continue the discussion over the e-mail reflector until next meeting.

E-mail moderator: Juan (Qualcomm)

Friday 27th
	R1-091656
	CoMP text proposal for TR
	Qualcomm Europe
	 


The document was presented by Juan Montojo from Qualcomm and is a revision capturing CoMP TP.

Discussion (Question / Comment): There was a clarification question from CATT, further clarified by Mr. Chairman that in section 8.1.3, the paragraph "UE CoMP feedback reprts target te serving cell....in a network implementation choice" aims at explicit and implicit channel state/statistical information feedback (real feedback reports), but for the third bullet in the three main categories of CoMP ,i.e."UE transmission of SRS", it is not precluded that all cells in the CoMP reporting set can receive UE SRS directly.
Decision: Document is noted and is revised in R1-091662 and further agreed in R1-091664.
The following set of documents has not been formally reviewed during the plenary session.
	R1-091133
	Further Considerations on MBSFN Precoding for DL CoMP
	SHARP
	 

	R1-091134
	CoMP configuration for multiple component carriers in LTE-A
	SHARP
	 

	R1-091146
	Over-the-air Inter-node Carrier Phase Synchronization for LTE-advanced
	Mitsubishi Electric
	 

	R1-091147
	Discussion on over-the-air communication for CoMP
	Mitsubishi Electric
	 

	R1-091166
	CoMP CQI Reporting
	Panasonic
	 

	R1-091178
	A feedback scheme for downlink transmission with multi-point multi-user MIMO
	Hitachi
	 

	R1-091179
	CQI feedback schemes for coordinated beamforming
	Hitachi
	 

	R1-091180
	Further Considerations on Downlink CoMP Transmission using DPC MIMO
	Hitachi
	 

	R1-091181
	An Efficient DPC MIMO Scheme for Downlink CoMP in LTE-A
	Hitachi
	 

	R1-091188
	Proposal for CoMP terminology alignment
	LG Electronics
	 

	R1-091189
	Cell Clustering and Feedback for CoMP
	LG Electronics
	 

	R1-091190
	CoMP scheduling considering different types of relay nodes
	LG Electronics
	 

	R1-091191
	Multi-layered Rate Control for SIC-based CoMP
	LG Electronics
	 

	R1-091192
	Multi-layered Rate Control for Uplink CoMP
	LG Electronics
	 

	R1-091193
	UE Measurement and Feedback for DL CoMP
	LG Electronics
	 

	R1-091232
	Design considerations for COMP Joint Transmission
	Samsung
	 

	R1-091233
	Discussion on CoMP transmission mode
	Samsung
	 

	R1-091252
	Estimation of extended PMI feedback signalling required for user intra-cell and
inter-cell coordination 
	Alcatel-Lucent
	 

	R1-091263
	CoMP Coordinated Schedling for LTE-A
	Huawei
	 

	R1-091264
	Downlink CoMP Categories and Feedback analysis
	Huawei
	 

	R1-091265
	Way forward on Downlink CoMP
	Huawei, CMCC, RITT, Fujitsu
	 

	R1-091267
	Considerations on the Uplink Reference Signal for CoMP
	Huawei
	 

	R1-091268
	Power Allocation among eNBs in Closed-Loop Downlink CoMP  with CA
	Huawei
	 

	R1-091285
	Multi-cell co-operative beamforming: TP for TR36.814
	Philips
	 

	R1-091292
	Multiplexing and Signaling Support for Downlink COMP 
	Texas Instruments
	 

	R1-091341
	CoMP Operation Framework 
	Motorola
	 

	R1-091342
	On UE Feedback to Support LTE-A MU-MIMO and CoMP Operations
	Motorola
	 

	R1-091353
	On CSI feedback signalling in LTE-Advanced uplink
	Nokia Siemens Networks, Nokia
	 

	R1-091354
	Setup of CoMP cooperation areas
	Nokia Siemens Networks, Nokia
	(R1-090725) 

	R1-091377
	Updates on Cell Clustering for CoMP Transmission/Reception
	Nortel
	 

	R1-091378
	Power Allocation among eNBs in Closed-Loop DL CoMP
	Nortel
	 

	R1-091379
	Spatial Multiplexing in DL CoMP: Closed-Loop and Open-Loop Capacity Results
	Nortel
	 

	R1-091380
	Further performance evaluations of CoMP solutions
	Nortel
	 

	R1-091381
	Discussion on the support of DL CoMP transmission 
	Nortel
	 

	R1-091415
	Further discussion of frequency plan scheme on CoMP-SU-MIMO
	Potevio
	 

	R1-091437
	Downlink CoMP transmitting scheme based on beamforming
	ZTE
	 

	R1-091438
	Discussion on Feedback Aspects of DL CoMP
	ZTE
	 

	R1-091451
	Initial assessment of downlink CoMP gains for ITU evaluation
	Qualcomm Europe
	 

	R1-091452
	CoMP Cooperative Silencing Hotzone DL Performance
	Qualcomm Europe
	 

	R1-091453
	CoMP cooperative Silencing Hotzone UL Performance
	Qualcomm Europe
	 

	R1-091454
	Advantages of CoMP operation for delay sensitive traffic in CSG environment
	Qualcomm Europe
	 

	R1-091455
	Hierarchical feedback in support of DL CoMP operation
	Qualcomm Europe
	 

	R1-091622
	Uplink coordinated multi-point reception with distributed inter-cell interference suppression for LTE-A 
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 (R1-091475)

	R1-091478
	Efficient uplink coordinated multi-point reception with reduced backhauling cost
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-091479
	A progressive multi-cell MIMO transmission with sequential linear precoding design
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-091484
	Evaluation of DL CoMP Gain Considering RS Overhead for LTE-Advanced
	NTT DOCOMO
	 

	R1-091485
	Inter-cell Radio Resource Management for Heterogeneous Networks
	NTT DOCOMO
	 

	R1-091490
	Multi-cell PMI coordination for downlink CoMP
	ETRI
	 

	R1-091493
	Coherent and Non-Coherent DL CoMP Transmission for LTE-A 
	Fujitsu
	 

	R1-091494
	Performance Evaluation of Coherent and Non-Coherent CoMP for LTE-A 
	Fujitsu
	 

	R1-091496
	Efficient HARQ Protocol for SIC based DL CoMP 
	Fujitsu
	 

	R1-091501
	Received Timing Difference in Downlink CoMP Transmission 
	Fujitsu
	 

	R1-091502
	Pseudo Transmission Timing Control using Cyclic Shift for Downlink CoMP Joint Transmission 
	Fujitsu
	 

	R1-091519
	Further Consideration on Global Precoding
	CATT
	 

	R1-091520
	Analysis of Feedback Signalling for Downlink CoMP
	CATT
	 

	R1-091521
	On Cell Set Definition for Downlink CoMP
	CATT
	 

	R1-091561
	Combined Coordinated Scheduling and Joint Transmission for LTE-A
	CHTTL
	 

	R1-091614
	Considerations on the relationship between DM-RS and active CoMP set size
	CMCC
	 


15.3
Relaying

Channel modeling

	R1-091358
	Channel model for Relay to UE link
	Nokia Siemens Networks, Nokia
	(R1-090733)


The document was presented by Jari Lindholm from NSN and raises concern that if the channel model for the access link (RN-UE) does not sufficiently take the characteristics at short distances into account, in particular if the LOS propagation is neglected, it may have an undesirable bias on the design and the complexity of RRM (resource partitioning schemes, handover procedures, etc.) in relay based deployment, as well give an incorrect picture in general. 

Therefore, it is proposed that the current assumption on the distance dependent path loss in TR36.814 is revised in order to take into account that UEs served by RNs experience LOS connections with high probability at low distance. The proposed model shall capture a reduced path loss at low distance to the RN by means of two breakpoints. 

Note that the above considerations are also valid for RRH/Hotzone, therefore, also the corresponding distance dependent path loss model needs to be revised accordingly.

Discussion (Question / Comment): Nortel commented that a revision of the channel model was actually needed.
Decision: Document is noted.

	R1-091566
	Relay to UE channel model for LTE-Advanced
	CMCC, Vodafone
	 


The document was presented by Xiaodong Xu from CMCC and discusses the Relay-UE channel model for LTE-Advanced. It is proposed three basic principles to the relay-UE link path loss model:
· Proposal 1: The channel models for relay-UE should consist of a LOS part.

· Proposal 2: Different path loss model should be taking into account to describe 3GPP case 1 (Urban Micro for relay deployment) and 3GPP case 3 (Suburban for relay deployment).

· Proposal 3: The path loss model for relay-UE link should compare to the real measurement data to prove its validity.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091567
	Text Proposal for 36.814 on Relay-to-UE channel model
	CMCC, Vodafone, Nokia, Nokia Siemens Network, ZTE, Motorola
	 


The document was presented by Xiaodong Xu from CMCC and is a TP capturing the proposed combination path loss model with both LOS and NLOS part for RN-UE link as described in R1-091566.
Discussion (Question / Comment): There has been a clarification that all distances are expressed in km.
Decision: Document is noted and TP is agreed.

	R1-091271
	Considerations on Shadowing Fading of Relay
	Huawei
	 


The document was presented by Wei Jin from Huawei and proposes one relay placement method to be baseline for relay system-level simulation. The method is based on 10 candidates of site within a circle with radius of 50m. A TP is attached and gives the modified value of path loss value and standard deviation of shadowing fading for donor macro to relay.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091355
	Impact of Planning on eNB – Relay Link Model
	Nokia Siemens Networks, Nokia
	(R1-090730)


The document was presented by Jari Lindholm from NSN and deals with the impacts in relation with Relay nodes deployment. Following conclusions are drawn:
· With the currently discussed evaluation parameters, it is observed a gain of some 6 dB in SINR of the link to the serving eNB. Further more the effective variations of the shadowing after site selection will be reduced to some 2.6 dB.

· This effect can be taken into account explicitly by taking the deployment into account in simulations, or implicitly by taking the gain and the lower standard deviation into account.
· This effect will not apply for purely random RN deployments, which are not considered to be done by operators anyhow.

Discussion (Question / Comment): .
Decision: Document is noted. Further off line discussions seem to be needed until next meeting.
Performance

	R1-091198
	Performance evaluation of DL system with relays
	LG Electronics
	 


The document was presented by Hanbyull Seo from LGE and provides some simulation results on the performance of DL system with relay, namely:

· Only a small part of UE’s are served by relay nodes in the case of uniform UE dropping.

· Backhaul link becomes the bottleneck in many cases.

· The utilization of access link is much lower than that of backhaul link in most cases.

· This becomes more salient as the number of relay nodes increases.

· Substantial gain is observed by introducing the band swapping method.

· The utilization of access link increases as the number of swapped subframes increases.

· The band swapping relay provides fair performance improvements, in both 5%-tile UE throughput and average sector throughput.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091269
	Downlink simulation results for type 1 relays with in-band backhauling
	Huawei
	 


The document was presented by Wei Jin from Huawei and provides System-level results for type 1 relays with in-band backhauling. The paper shows that the backhaul link has to be optimized in order to achieve some average cell capacity gains. When relays are placed near the edge of cell, the cell average throughput can be improved and the cell-edge throughput performance loss can almost be removed. There is no gain or even a small loss in cell edge throughput due to:

· Very few UEs are being relayed

· The non-relayed UEs are being interfered by the relays

Some measures are needed in order to improve the capacity of backhaul link and to mitigate the interference between the relays and their donor eNB, such as CoMP.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091456
	Initial Evaluation of Relay Performance on DL
	Qualcomm Europe
	 


The document was presented by Aamod Khandekar from Qualcomm and provides a performance comparison of L1 and L3 relays through network simulations according to the LTE-A evaluation methodology [R1-084026]. A performance upper bound for L1 relays (repeaters) is obtained by simulating perfect RF isolation and perfect other cell interference rejection at each relay. The performance improvement of L1 relays is found to be very limited under the small form factor assumptions. L3 relays without advanced cell-selection and cooperative silencing technique is also found to provide limited performance gain.

Advanced L3 relays with range expansion cell-selection and cooperative silencing are found to provide substantial gain in both ad hoc deployments (configuration 1) and operator optimized deployments (configuration 4). WiFi-AP sized relays provide 24% and 68% gain at 5% UE throughput with a density of 4 and 10 relays per cell, respectively. While advanced L3 relays are found to be effective in providing tail UE performance enhancement, relays could not provide orders of magnitude of improvement at median and mean throughput as observed in dense hotzone deployments [R1-090368]. Further improvement in backhaul link could potentially narrow the performance gap between relay and hotzone cells.

Discussion (Question / Comment): .
Decision: Document is noted.

Cost evaluation

	R1-091572
	Cost aspects of relay deployments and impact on evaluation scenarios
	Orange
	 


The document was presented by Eric Hardouin from Orange and provides rough estimates of the costs of relays having the form factor of a micro base station (BS) and a WiFi AP, respectively, based on actual networks deployment costs. The paper concludes that WiFi AP-like relay nodes should be seriously considered due to their advantage in terms of site cost and ease of deployment. Such devices may not be able to transmit at 30 dBm due to the size constraint. As a consequence, a lower transmit power parameter (could be e.g. in the range of 20-23 dBm) may need to be added in the evaluation scenarios of relay deployments in TR36.814. 

· As a general comment, the practical interest of relay deployments vs. additional (micro/pico) eNodeBs will depend on the trade-off between site cost and performance. Indeed, the use of in-band backhauling consumes part of the radio resources, reducing the overall spectral efficiency of the system for the same number of (base station or relay) nodes. Relay nodes are expected to bring benefit 

· where out-of-band backhauling is not possible or very expensive  nevertheless, it should be kept in mind that access to the wired network is generally not an issue in urban environments;

· when a quick network deployment is needed.
Discussion (Question / Comment): .
Decision: Document is noted.

Specific L2 Relay

	R1-091152
	Layer 2 Relay Functionality 
	Research In Motion UK Ltd
	 


The document was presented by Youn Heo from RIM and deals with Layer2 relay functionality. On the user-plane, the relay node with full scheduling function and the RLC/MAC layers to be fully implemented is prefered. On the control plane, it is prefered to keep most MAC control elements and MAC control functions in the relay node. Furthermore the paper proposes to have a new function Relay Radio Resource Configuration Entity (RRRCE) in the relay node to support the relevant relay data forwarding operations.
Discussion (Question / Comment): Mr Chairman asked whether such contribution be presented to RAN2 as this seams more in their area of expertise.
Decision: Document is noted.

	R1-091403
	Further considerations on L2 transparent relay
	Vodafone
	 


The document was presented by Mingkai Nan from Vodafone and deals with several design issues related to a type of transparent L2 relay employing coherent joint processing via synchronous HARQ transmissions in patterned SFs. The proposed solution may introduce a cost effective implementation of L2 transparent relay while maintaining compatibility with R8 UE. However, the following pre-assumptions to implement this proposal should be noticed

· The RN UE need support DRS, which is currently mandatory only for TDD UE in 3GPP R8.

· The solution depends on UE robust decoding of physical control channels such as PDCCH, PHICH and PUCCH etc. Therefore the targeted application scenario of this proposal should be to boost throughput other than to amend coverage black hole.

· eNB need to apply synchronous HARQ transmission, which can be done by carefully designed SF scheduling patterns for relay facilitated UEs in both UL and DL.
Discussion (Question / Comment): Samsung raised concern that Relay may from time to time not be able to receive A/N from the UE.
Decision: Document is noted.

	R1-091423
	Comparison of type 1 relay and L2 cooperative relay
	ZTE
	 


The document was presented by … from ZTE and provides a performance comparison of “type 1” relay (wirelessly connected eNB of smaller form factor) and L2 cooperative relay. It’s shown that throughput gains of L2 cooperative relay are more than double of the gains of “type 1” relay. The study reveals a fundamental trend under the parameter settings in 36.814: in the trade-off between the extra resource by ‘type 1” relay and the power gain through L2 cooperative relay, the latter is consistently better.     

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091624
	Way forward supporting type 2 Relay
	Vodafone, CMCC, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, HTC, ZTE, CHTTL, ITRI
	 


The document was presented by Fang-Chen Cheng from Alcatel-Lucent and is a WF for the support of type 2 relay.
· Type II relay node has the same Physical Cell ID as the Donor eNB

· Type II relay shall appear as a Rel-8 eNB to Rel-8 UE

· Type II relay could appear as a separate node to LTE-A UEs through physical layer or higher layer signaling

· The DL control channels could be transmitted either from both the Relay Node and Donor eNB or only from Donor eNB

· The UE should receive scheduling information, broadcast information, and HARQ feedback information from either eNB, relay node, or both eNB/relay node.  

· The method of coordinating transmitting DL control channels between the eNB and relay node is FFS

· The reception of the UL control information (ACK/NAK, CQI/PMI/RI) is transparent to the UE

· The method of CQI/PMI/RI measurements is FFS.

Discussion (Question / Comment): Avantages over standard repeater were discussed. Backward compatibility to Rel-8 UEs was questioned. NSN refrained from introducing a new type of relay that has not been proved to be properly working.
Mr Chairman recommended clarifying the “transparency” aspects (is relay considered as UE or as eNodeB?) as RAN1 needs to understand/agree what is under study.
Decision: Document is noted. Mr Chairman suggested to look at a revised version (in R1-091632), if available by Friday.
Friday 27th
	R1-091632
	Type II relay frame-work definition
	Vodafone, CMCC, CHTTL, Alcatel-Lucent,  Alcatel-Lucent Shanghai Bell, CATT, ITRI,  HTC, ZTE, Potevio, Huawei, InterDigital,  Mitsubishi Electric, Ericsson
	(R1-091624)


The document was presented by Erik Dahlman from Ericsson and provides the frame-work definition of a "type II" relay in order to be able to study it, as follows:
· Type II relay should not have a separate cell ID and thus would not create any new cell(s)
· The type II relay should be able to relay also to/from release 8 UEs 
· At least a release 8 UE should not be aware of the presence of a type II relay

· Transparency also for release >8 UEs is preferred

Discussion (Question / Comment): .
Decision: Document is noted and TP is agreed.

Backhaul structure

	R1-091627
	Performance evaluation of relay backhaul link
	LG Electronics
	(R1-091196)


The document was presented by Hanbyull Seo from LGE and provides some simulation results on the backhaul link quality of the two in-band relaying schemes, namely – the fake MBSFN subframe method [agreed as WF in R1-091124] and the UL/DL band swapping [FFS at RAN1#56]. The paper concludes that backhaul link quality of UL/DL band swapping is comparable with or even better than that of the fake MBSFN method even though the transmission power of the backhaul link is fixed at a level compatible with UE’s one. The interference to other eNBs and RNs can be kept at an acceptable level owing to this UE-compatible transmission power setting.
Discussion (Question / Comment): .
Decision: Document is noted. As a way forward, there is a need clarifying whether band swapping can be done without RAN1 specification changes. If any then RAN1 should ask RAN4 for any related regulatory issues.
TP for 36.814

	R1-091361
	Text proposal for 36.814 on Access-Backhaul partitioning of Relays
	Nokia Siemens Networks, Nokia
	 


The document was presented by Asbjørn Grøvlen from Nokia and captures in TR 36.814 the agreement from RAN1#56 in order to allow backhauling of the relay traffic on the link from the eNB to the Relay. The general options available to set aside resources for the backhaul link following email discussion were agreed in R1-091124.
Discussion (Question / Comment): .
Decision: Document is noted and TP is agreed.

Below set of documents has not been treated.
	R1-091148
	Discussion on coordination of relay nodes for LTE-Advanced
	Mitsubishi Electric
	 

	R1-091151
	Relay Link Control Signaling
	Research In Motion UK Ltd
	 

	R1-091194
	Resource Allocation and Downlink Control Channel Structure for Relay Backhaul Link
	LG Electronics
	 

	R1-091195
	Backhaul subframe allocation for HARQ operation
	LG Electronics
	 

	R1-091197
	On the complementariness of TDD in-band relaying methods
	LG Electronics
	 

	R1-091199
	Performance evaluation of UL system with relays
	LG Electronics
	 

	R1-091234
	Guard period in UL backhaul subframes
	 Samsung
	 

	R1-091270
	Relay frame structure design of TDD mode
	Huawei
	 

	R1-091286
	Combination of relaying with inter-node cooperative transmission – initial evaluation
	Philips
	 

	R1-091294
	On the design of relay node for LTE-Advanced 
	Texas Instruments
	 

	R1-091332
	Carrier Aggregation Considerations for Relays
	Motorola
	 

	R1-091346
	Relay Design for LTE-A
	Motorola
	 

	R1-091347
	Relay Impact on LTE System Performance
	Motorola
	 

	R1-091348
	Frame Structure and Signaling to Support Relay Operation
	Motorola
	 

	R1-091356
	Effect of Relaying on Coverage
	Nokia Siemens Networks, Nokia
	(R1-090731)

	R1-091357
	Cell Edge Performance for Decode and Forward (DF) Relays
	Nokia Siemens Networks, Nokia
	(R1-090732)

	R1-091359
	Control Channel for Relay Backhaul link 
	Nokia Siemens Networks, Nokia
	 

	R1-091360
	Further considerations on TDD Relay
	Nokia, Nokia Siemens Networks
	 

	R1-091384
	Discussion paper on the control channel and data channel optimization for relay link 
	Nortel
	 

	R1-091387
	 Considerations on link budgets for systems containing relays
	Nortel
	 

	R1-091388
	Discussion on the cell ID for LTE-Advanced system supporting relay
	Nortel
	 

	R1-091389
	Synchronization channel for LTE-A system with relay 
	Nortel
	 

	R1-091391
	An Evaluation Methodology for Cellular Wireless Network Containing Relay
	Nortel
	 

	R1-091392
	Proportional Fairness Scheduling for System Level Evaluation of Multi-hop Cellular Systems
	Nortel
	 

	R1-091404
	Relay backhauling via MBSFN SF for TDD system
	Vodafone
	 

	R1-091411
	L1 Relay Backward compatibility analysis
	Potevio
	 

	R1-091412
	Discussion on the relay frame structure design for interference avoidance in LTE-A TDD system
	Potevio
	 

	R1-091413
	Network coding application in transparent & non-transparent relay in LTE-advanced system
	Potevio
	 

	R1-091424
	Control Channel Structure and Mapping Pattern of Backhaul Link
	ZTE
	 

	R1-091425
	Discussion of backhaul link UL transmission under configuration pairing scheme for TDD mode
	ZTE
	 

	R1-091439
	Approach for selecting relay operation mode based on user traffic
	ZTE
	 

	R1-091457
	Access-backhaul partitioning
	Qualcomm Europe
	 

	R1-091491
	Reference signals for eNB-relay backhaul link
	ETRI
	 

	R1-091500
	Relaying with Channel Resource Reuse and SIC for LTE-Advanced 
	Fujitsu
	 

	R1-091506
	Discussion on Backhaul link of Type-1 Relay for LTE-A TDD 
	Fujitsu
	 

	R1-091522
	Interference analysis and simulation for DL-UL swapping in TDD relay system
	CATT, CMCC
	 

	R1-091523
	Considerations for TDD Relay Frame Structure
	CATT
	 

	R1-091547
	Impact of repeaters and decode-and-forward relays on system performance
	Mitsubishi Electric
	 

	R1-091564
	Consideration on the Relay backhaul and Relay-specific RS
	CMCC
	 

	R1-091565
	Text Proposal for 36.814 on Relay backhaul
	CMCC
	 

	R1-091584
	On UL backhaul for relaying operation for LTE-A FDD 
	Fujitsu
	(R1-091505)


15.4
Bandwidth extension
DL control signaling on PDCCH

	R1-091203
	PDCCH structure for multiple component carriers in LTE-Advanced
	LG Electronics
	 


The document was presented by Joon-Kui Ahn from LGE and discusses the basic options of the PDCCH structure for scheduling multiple DL/UL component carriers. The following is suggestted:
· Resource Element Group interleaving within DL control region should be within each component carrier and same with that of LTE Rel-8. That is, one PDCCH spans within a single component carrier

· Multiple PDCCHs are transmitted for the scheduling of multiple component carriers to a UE. However, PDCCH structure in case of asymmetric DL/UL carrier aggregation or introducing a primary type of component carrier [R1-091200] is FFS.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091326
	Comparison of PDCCH Structures for Carrier Aggregation
	Motorola
	 


The document was presented by … from Motorola and investigates the merits and drawbacks of two different approaches, namely separate PDCCH for each carrier and common PDCCH for multiple carriers in order to address up to 100 MHz of aggregated system bandwidth. The paper concludes that the common PDCCH structure can result in low number of blind decoding attempts and potentially large overhead reduction at the expense of some reduction in eNB scheduling flexibility, although careful design of the common PDCCH structure may help minimizing the loss of scheduling flexibility.

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091460
	Multi-carrier control for LTE-A
	Qualcomm Europe
	 


The document was presented by Wanshi Chen from Qualcomm and addresses the benefits of introducing multicarrier DL and UL assignments. The multicarrier assignments carry resource allocation for multiple UL/DL component carriers and are sent within one component carrier. The paper concludes that they are more suitable for multicarrier configuration as they can provide significant overhead reduction, reduce the UE assignment monitoring to one anchor carrier (or reduced number of carriers, as determined by UE configuration), and decrease number of required blind decodes compared to the multiple single carrier Rel-8 assignments. The multicarrier assignments are also beneficial as they can be used to schedule data on carriers on which control may not be reliable [R1-091458].

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091568
	Consideration on reducing blind decoding attempts for separate PDCCH design
	CMCC
	 


The document was presented by Xiaodong Xu from CMCC and deals with separate PDCCH design. It concludes that:

· Separate PDCCH is robust, flexible and simple. However, linear increase of Blind Decoding (BD) attempts with Component Carrier (CC) number may pose a problem.

· Possible methods can be envisioned for reducing BD attempts for separate PDCCH.

· More study is needed to determine the proper method for BD attempts reduction.

Discussion (Question / Comment): .
Decision: Document is noted.

Conclusion
· A PDCCH is sent within one component carrier
· FFS: Mapping/coding of PDCCH information related to PDSCH from each CC

· Separate PDCCH for each CC

· One PDCCH indicates same CC

· One PDCCH indicates same or different CC

· Overhead increase corresponds to the number of CC

· Common PDCCH (e.g. jointly coded) on one CC

· PDCCH indicates multiple CC

· Study overhead reduction, error coupling/propagation, scheduling flexibility, 
blocking probability, PDCCH blind decoding reduction, …

Re-activate email discussion on BW extension (moderator: Asbjörn).

	R1-091169
	PHICH Linkage for asymmetric carrier aggregation 
	Panasonic
	 


The document was presented by Akihiko Nishio from Panasonic and discusses the PHICH linkage for various asymmetric carrier aggregation configurations (cell and UE specific). Since the PHICH component carrier linkage for LTE UEs is implicitly defined by the DL component carrier on which the LTE-SIB2 is transmitted and on which the UE camps, a simple solution to define the PHICH component carrier linkage for the LTE-Advanced is as follows:

· Define an anchor DL component carrier as the DL component carrier where the LTE-SIB2 for indicating the UL component carrier is mapped

· Only the anchor DL component carrier is allowed to transmit UL PDCCH grants

· All LTE-Advanced UEs receive the PHICH on the component carrier where they received the PDCCH for UL grant (anchor DL component carrier)

Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091237
	PHICH Transmission in LTE-A
	Samsung
	 


The document was presented by Aris Papasakellariou from Samsung and deals with the PHICH transmission in LTE-A supporting multiple carrier aggregation. The mapping of the PHICH transmission to the DL CCs was examined for one-to-one mapping between DL and UL CCs, more UL than DL CCs, and more DL than UL CCs. For the first case, the LTE mapping rules can be followed, for the second case the PRBs in the UL CCs can be consecutively numbered for the purposes of PHICH mapping, and for the third case the PHICH resources in LTE-A only DL CCs can be saved.

The PHICH overhead was also considered particularly for the case that the DL BW is several times larger than the UL BW. To avoid over-dimensioning the PHICH resources, the number of PHICH groups can be extended or, for DL CCs accessible only by LTE-A UEs, the number of PHICH groups can be based on the UL BW (after it is obtained in a different DL CC) instead of the DL BW.  
Discussion (Question / Comment): .
Decision: Document is noted.

The document was presented by … from … and 

Discussion (Question / Comment): .
Decision: Document is noted.

Below set of documents has not been treated.
	R1-091135
	Extending PUSCH Formats to Help Meet Requirements for Signaling for LTE-Advanced
	SHARP
	 

	R1-091168
	PDCCH coding and mapping for carrier aggregation 
	Panasonic
	 

	R1-091170
	UL ACK/NACK transmission on PUCCH for carrier aggregation 
	Panasonic
	 

	R1-091200
	Component carrier types and the corresponding characteristics
	LG Electronics
	 

	R1-091201
	CM increase due to the repeated DL RS pattern
	LG Electronics
	 

	R1-091202
	HARQ process mapping across aggregated component carriers 
	LG Electronics
	 

	R1-091204
	UL control channel design to support carrier aggregation
	LG Electronics
	 

	R1-091205
	UCI piggybacking on PUSCH in case of transmit power limitation
	LG Electronics
	 

	R1-091206
	Uplink multiple channel transmission under UE transmit power limitation
	LG Electronics
	 

	R1-091207
	UE-specific Carrier Assignment for LTE-Advanced
	LG Electronics
	 

	R1-091208
	Issues on DL/UL Transmission in Asymmetric Carrier Aggregation
	LG Electronics
	 

	R1-091209
	Initial Access Procedure in LTE-Advanced
	LG Electronics
	 

	R1-091210
	Resolving downlink carrier ambiguity with RACH
	LG Electronics
	 

	R1-091223
	On component carrier types and support for LTE-A features
	NEC Group
	 

	R1-091235
	PDCCH Structure in LTE-A
	Samsung
	 

	R1-091236
	Control Signaling for Non-Contiguous UL Resource Allocations
	Samsung
	 

	R1-091238
	UL ACK/NAK Transmission in LTE-A
	Samsung
	 

	R1-091239
	DL RS for carrier aggregation with reduced PAPR
	Samsung
	 

	R1-091240
	PHICH mapping in Asymmetric Carrier aggregation
	Samsung
	 

	R1-091241
	Initial random access in asymmetric carrier aggregation
	Samsung
	 

	R1-091242
	Multiplexing of ACK/NACK, CQI & SR in LTE-A
	Samsung
	 

	R1-091251
	Support of carrier aggregation for FDD
	Alcatel-Lucent
	 

	R1-091272
	Component carrier structures
	Huawei
	 

	R1-091273
	Further consideration on PDCCH for carrier aggregation
	Huawei, CMCC
	 

	R1-091274
	Downlink resource scheduling considering power saving of UE
	Huawei
	 

	R1-091275
	PUCCH Design for carrier aggregation
	Huawei
	 

	R1-091295
	Downlink and Uplink Control to Support Carrier Aggregation 
	Texas Instruments
	 

	R1-091296
	Resolving CM and Cell ID Issues Associated with Aggregated Carriers
	Texas Instruments
	 

	R1-091297
	Extending PUCCH formats 1/1a/1b and 2/2a/2b for the Case of Multiple Component Carriers 
	Texas Instruments
	 

	R1-091298
	On RACH Procedure for Asymmetric Carrier Aggregation
	Texas Instruments
	 

	R1-091327
	Common PDCCH Design for Carrier Aggregation
	Motorola
	 

	R1-091328
	Initial Random Access Procedure for Asymmetric Carrier Aggregation
	Motorola
	 

	R1-091329
	Uplink Control Signalling Design for Carrier Aggregation
	Motorola
	 

	R1-091343
	On the Support of Non-Rel8 Compatable Components in Carrier Aggregation
	Motorola
	 

	R1-091362
	DL control signaling to support extended bandwidth
	Nokia, Nokia Siemens Networks
	(R1-090722)

	R1-091363
	Support of non-backward compatible component carriers
	Nokia, Nokia Siemens Networks
	(R1-090723)

	R1-091395
	Control channel design for the support of wider bandwidth for LTE-Advanced
	Nortel
	 

	R1-091398
	Initial random access for asymmetric carrier aggregation
	Nortel
	 

	R1-091421
	PUCCH Resource Region for LTE-A
	ZTE
	 

	R1-091422
	On DL Component Carrier Ambiguity in Initial Random Access Procedure
	ZTE
	 

	R1-091426
	Asymmetric band aggregation and anchor cells
	ZTE
	 

	R1-091427
	Uplink Control Channel Design for LTE-Advanced
	ZTE
	 

	R1-091428
	CM reduction for Aggregated DL RS
	ZTE
	 

	R1-091429
	Downlink Control Signalling Design for LTE-A
	ZTE
	 

	R1-091458
	Notion of anchor carrier in LTE-A
	Qualcomm Europe
	 

	R1-091459
	Carrier aggregation in heterogeneous networks
	Qualcomm Europe
	 

	R1-091461
	UL carrier aggregation performance with range expansion
	Qualcomm Europe
	 

	R1-091486
	Control Signal Structure for LTE-Advanced
	NTT DOCOMO
	 

	R1-091487
	Initial Access Procedure for Asymmetric Wider Bandwidth in LTE-Advanced
	NTT DOCOMO
	 

	R1-091503
	Anchor component carrier and preferred control signal structure  
	Fujitsu
	 

	R1-091524
	DL Control Channel Scheme for LTE-A
	CATT
	 

	R1-091525
	PHICH for LTE-A
	CATT
	 

	R1-091526
	UL ACK/NACK transmission in LTE-A
	CATT
	 

	R1-091527
	Initial Random Access Procedure for LTE-A
	CATT
	 

	R1-091528
	Issues on Asymmetric Carrier Aggregation
	CATT
	 

	R1-091625
	Handling DCI formats and blind decoding in LTE-Advanced 
	Nokia, Nokia Siemens Networks
	(R1-091364)


15.5
UL MIMO extension up to 4x4
Friday 27th 

	R1-091646
	Summary of MIMO ad hoc session
	Ad Hoc Chairman
	 


The document was presented by Juho Lee from Samsung and summarizes the outcomes of MIMO ad hoc session as herebelow in sub-section 15.5 and 15.6.

Discussion (Question / Comment): .
Decision: Document is noted and summary is endorsed.
SU-MIMO – layer shifting & spatial bundling 
	R1-091215
	Further consideration on CW-to-layer mapping for UL SU-MIMO in LTE-A
	LG Electronics
	 


Decision: Document is noted.

	R1-091224
	Views on LTE-A UL MIMO issues
	NEC Group
	 


Decision: Document is noted.

	R1-091243
	Further discussion on UL MIMO for LTE-Advanced
	Samsung
	 


Decision: Document is noted.

	R1-091279
	Uplink spatial multiplexing for LTE-A
	Huawei
	 


Decision: Document is noted.

	R1-091299
	MCS and HARQ bundling for uplink SU-MIMO 
	Texas Instruments
	 


Decision: Document is noted.

	R1-091344
	MCS and Layer Shifting/Permutation Evaluation for UL-MIMO 
	Motorola
	 


Decision: Document is noted.

	R1-091367
	HARQ bundling for LTE-Advanced SU-MIMO
	Nokia Siemens Networks, Nokia
	 


Decision: Document is noted.

	R1-091431
	Layer Shifting in Uplink MIMO
	ZTE
	 


Decision: Document is noted.

	R1-091628
	Link Analyses of SU-MIMO operation for UL of LTE-A
	Qualcomm Europe
	(R1-091464)


Decision: Document is noted.

	R1-091488
	Investigation on Layer Mapping and HARQ Spatial Bundling for Uplink SU-MIMO in LTE-Advanced
	NTT DOCOMO
	 


Decision: Document is noted.

Reminder of the conclusions from RAN1#56 meeting
· Same layer mapping as downlink LTE Rel-8

· Maximum of 2 codewords (TBs)

· Spatial bundling of HARQ parameters desirable:

· Single shared downlink ACK/NAK (PHICH); single shared NDI, RV

· Impact on performance (including overhead) to be verified

· Final decision in the next meeting 

· Number of MCS fields:

· FFS: one or two

· Layer shifting in time domain

· FFS: exact shifting pattern 
· Possibility to configure with or without layer shifting
Further refinement

· Number of MCS fields: two
· Two modes of operation for further study

· No HARQ-ACK Spatial Bundling and no Layer Shifting

· HARQ-ACK Spatial Bundling with Layer Shifting
	R1-091633
	WF on UL MIMO for LTE-A
	Broadcomm, Ericsson, Huawei, LGE, Motorola, NEC, Nokia, NSN, NTT DOCOMO, Philips, Qualcomm, Samsung, Texas Instruments
	 


Decision: Document is noted.

SU-MIMO – precoding

	R1-091171
	Precoding consideration on UL MIMO extension up to 4x4 
	Panasonic
	 


Decision: Document is noted.

	R1-091220
	Precoding design for Uplink SU-MIMO
	LG Electronics
	 


Decision: Document is noted.

	R1-091300
	Codebook design for 2TX uplink SU-MIMO
	Texas Instruments
	 


Decision: Document is noted.
	R1-091301
	Codebook design for 4TX uplink SU-MIMO
	Texas Instruments
	 


Decision: Document is noted.

	R1-091402
	Way forward on channel dependent precoding for UL SU-MIMO
	Ericsson, Motorola, Nokia, Nokia-Siemens-Networks, NTT DoCoMo, Qualcomm, Texas Instruments
	 


Decision: Document is noted. Supported by Samsung and Panasonic
Conclusion:

· Codebook-based precoding is supported for FDD
· Single TPMI per UL component carrier (frequency non-selective in a component carrier) is supported

· Frequency-selective precoding (multiple TPMIs) in a component carrier FFS
· Size-1 codebook with identity precoding for full-rank transmission

· Dynamic rank (TRI) adaptation

· 2Tx codebook:

· Total size (1-layer+2-layer) ≤ 8 (3-bit codebook)
	Codebook index
	Number of layers 
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· FFS if (1/sqrt(2)) is necessary for codebook index 4 and 5 of rank-1 case. 

· 4Tx codebook:

· Total size (1-layer+2-layer+3-layer+4-layer) ≤ 64 (6-bit codebook)
· At most 8PSK alphabet { exp(j*p*n/4), n=0,1,…,7 } for non-zero elements
· Non-8PSK but constant modulus alphabet FFS

· Precoding for TDD, 

· continue discussion about codebook-based vs non-codebook based approaches. 

	R1-091530
	Further discussion on non-codebook based precoding
	CATT, CMCC, RITT
	 


Decision: Document is noted.

The following set of contributions has not been formally reviewed.
	R1-091136
	LTE-A transmit diversity schemes for PUCCH format 1/1a/1b
	SHARP
	(R1-090697)

	R1-091145
	Necessity of checking channel characteristics in TDD
	Mitsubishi Electric
	 

	R1-091172
	Precoded SRS for LTE-Advanced 
	Panasonic
	 

	R1-091173
	Performance comparison of TxD schemes for PUCCH 
	Panasonic
	 

	R1-091211
	PUCCH TxD Schemes for LTE-A
	LG Electronics
	 

	R1-091212
	Performance evaluation of PUSCH 2Tx transmit diversity schemes in LTE-A
	LG Electronics
	 

	R1-091213
	Performance evaluation of PUSCH 4Tx transmit diversity schemes in LTE-A
	LG Electronics
	 

	R1-091214
	Consideration on DMRS design for UL SU-MIMO in LTE-A
	LG Electronics
	 

	R1-091244
	Discussions on UL  2Tx Transmit Diversity Schemes in LTE-A
	Samsung
	 

	R1-091245
	UL PUSCH 4Tx Transmit Diversity Schemes in LTE-A
	Samsung
	 

	R1-091276
	Adaptation of number of DRS/SRS antenna ports for UL
	Huawei
	 

	R1-091277
	TX diversity scheme criteria for PUSCH
	Huawei
	 

	R1-091278
	Comparison of UL TX diversity scheme for PUSCH
	Huawei
	 

	R1-091280
	Transmit diversity schemes  for PUCCH in LTE-A
	Huawei
	 

	R1-091333
	Uplink SU-MIMO Design Options for LTE Advanced
	Motorola
	 

	R1-091345
	UL-MIMO Modes and Mode Switching for LTE-A
	Motorola
	 

	R1-091365
	Single-stream precoding for LTE-Advanced UL
	Nokia Siemens Networks, Nokia
	 

	R1-091366
	Multistream precoding for LTE-Advanced UL SU-MIMO
	Nokia Siemens Networks, Nokia
	 

	R1-091374
	Evaluation of transmit diversity for PUCCH in LTE-A
	Nortel
	 

	R1-091375
	Discussion on Transmit diversity for PUSCH in LTE-A
	Nortel
	 

	R1-091462
	PUCCH transmit diversity
	Qualcomm Europe
	 

	R1-091463
	PUSCH transmit diversity
	Qualcomm Europe
	 

	R1-091465
	Precoder design for LTE-A UL MIMO operation
	Qualcomm Europe
	 

	R1-091466
	Link and system analysis for UL beamforming
	Qualcomm Europe
	 

	R1-091476
	STBC-II Scheme with Non-Paired Symbols for LTE-Advanced Uplink Transmit Diversity 
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-091477
	Joint Transmit Diversity with Antenna Grouped Component Allocation for Nx DFT-S-OFDM
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-091480
	Codeword shifting for Clustered DFT-S-OFDM and N x DFT-S-OFDM
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-091489
	UL Transmit Diversity Schemes in LTE-Advanced
	NTT DOCOMO
	 

	R1-091492
	Layer shifting patterns for LTE-Advanced uplink SU-MIMO
	ETRI
	 

	R1-091529
	Analysis of Layer Mapping for Uplink SU-MIMO
	CATT
	 

	R1-091531
	UL SU-MIMO Antenna Calibration at UE
	CATT
	 

	R1-091582
	Comparison of uplink 2-TX transmit diversity schemes for LTE-Advanced
	Mitsubishi Electric
	(R1-091546)

	R1-091597
	Performance comparision between Tx diversity and single stream precoding 
	Nokia Siemens Networks, Nokia
	(R1-091368)

	R1-091626
	Uplink SU-MIMO in LTE-Advanced 
	Ericsson
	(R1-091573)


15.6
DL MIMO extension up to 4x4

SU-MIMO

	R1-091216
	Further Discussion on DL-SM in LTE-Advanced
	LG Electronics
	 


Decision: Document is noted.

	R1-091302
	8TX downlink SU-MIMO
	Texas Instruments
	 


Decision: Document is noted.

	R1-091532
	Layer Mapping for Downlink Higher-order MIMO
	CATT
	 


Decision: Document is noted.

	R1-091574
	DL MIMO for LTE-Advanced 
	Ericsson
	 


Decision: Document is noted.

Conclusion on the codeword-to-layer mapping:

· Up to 4 layers, reuse LTE codeword-to-layer mapping as in 36.211 section 6.3.3.

· Above 4 layers, seek the unified solution taking the LTE codeword-to-layer mapping as baseline.

The following set of contributions has not been formally reviewed.
	R1-091143
	Exploiting channel reciprocity in TDD with asymmetric interference
	Mitsubishi Electric
	 

	R1-091144
	Exploiting channel reciprocity in TDD/MIMO with asymmetric interference
	Mitsubishi Electric
	 

	R1-091217
	Issues on Higher Order MIMO
	LG Electronics
	 

	R1-091218
	Consideration on downlink 8Tx codebook design for LTE-A
	LG Electronics
	 

	R1-091219
	Consideration on Downlink MU-MIMO
	LG Electronics
	 

	R1-091225
	MU-MIMO: Demodulation at the Mobile Station
	NEC Group
	 

	R1-091246
	Codebook Design for 8 Tx Transmission in LTE-A
	Samsung
	 

	R1-091247
	Multi-user MIMO enhancement in LTE-A
	Samsung
	 

	R1-091281
	DL MIMO codebook
	Huawei
	 

	R1-091282
	Adaptive Codebook Designs for MU-MIMO
	Huawei
	 

	R1-091283
	Channel state information feedback for the advanced antenna technologies in LTE-A
	Huawei
	 

	R1-091287
	High-Level Principles for CSI feedback for DL MIMO in LTE-A
	Philips
	 

	R1-091289
	MU-MIMO for LTE-A: extension to dual codeword operation
	Philips
	 

	R1-091290
	DL MIMO extension for LTE-A: interference management aspects
	Philips
	 

	R1-091305
	Grid of Beams: A realization for downloadable codebooks
	Alcatel-Lucent
	 

	R1-091306
	Improving MIMO for LTE-Advanced via Downloadable Codebooks
	Alcatel-Lucent
	 

	R1-091307
	"Best Companion" reporting for improved single-cell MU-MIMO pairing
	Alcatel-Lucent
	 

	R1-091308
	CQI and CSI Feedback Compression
	Alcatel-Lucent
	 

	R1-091330
	DL Codebook design for 8 TX antennas for LTE-A
	Motorola
	 

	R1-091331
	PDCCH Beamforming for LTE-A
	Motorola
	 

	R1-091369
	Four- vs. eight-antenna port transmit diversity for LTE-Advanced  
	Nokia, Nokia Siemens Networks
	(R1-090729)

	R1-091382
	Support for Multi-user and Multi-site Higher-order MIMO in LTE-A
	Nortel
	 

	R1-091396
	Enhanced CQI/PMI feedback mode to improve closed-loop MIMO performance
	Nortel
	 

	R1-091397
	Opportunistic space time multiple access for LTE-Advanced 
	Nortel
	 

	R1-091433
	8Tx Transmit Diversity Schemes for LTE-A Downlink
	ZTE
	 

	R1-091467
	Link analysis of DL TxDiv for up to 8Tx
	Qualcomm Europe
	 

	R1-091507
	Subframe configuration for supporting high order DL MIMO 
	Fujitsu
	 

	R1-091508
	Precoder Structure for DL MIMO
	Pantech & Curitel
	 

	R1-091533
	An 8-TX Diversity Scheme for LTE-A Downlink
	CATT
	 

	R1-091616
	CSI feedback improvements for LTE-A based on multiple codebooks
	Philips
	(R1-091288)


15.7
Other

The following set of documents has not been treated..

	R1-091248
	Concurrent PUSCH and PUCCH Transmissions
	Samsung
	 

	R1-091249
	SRS Transmission Issues in LTE-A
	Samsung
	 

	R1-091250
	UL Transmission Power Control in LTE-A
	Samsung
	 

	R1-091303
	Link Simulation Assumptions for High Doppler Evaluation
	Texas Instruments, Qualcomm, Orange, AT&T, Phillips, NEC Group
	 

	R1-091304
	Doppler Impact of Higher Carrier Frequencies on LTE – A Uplink
	Texas Instruments
	 

	R1-091349
	DCI for Supporting Uplink Non-contiguous Resource Allocations
	Motorola
	 

	R1-091370
	Mechanism for Cell Specific Component Carrier Usage
	Nokia Siemens Networks, Nokia, Huawei, Qualcomm
	 

	R1-091371
	Primary Component Carrier Selection, Monitoring, and Recovery 
	Nokia Siemens Networks, Nokia
	(R1-090735)

	R1-091372
	PUSCH Power Control for LTE-Advanced
	Nokia Siemens Networks, Nokia
	(R1-090738)

	R1-091373
	Inter eNB over-the-air communication (OTAC) for LTE-Advanced
	Nokia Siemens Networks, Nokia
	(R1-090737)

	R1-091376
	Further discussion on advanced MBSFN for LTE-A
	Nortel
	 

	R1-091468
	Refinement of hot spot and femto deployment parameters
	Qualcomm Europe, Mitsubishi Electric
	 

	R1-091470
	Measurements in support of various LTE-A techniques
	Qualcomm Europe
	 

	R1-091471
	Time synchronization requirements for different LTE-A techniques
	Qualcomm Europe
	 

	R1-091472
	Flexible Data and Reference Signal Multiplexing for LTE-Advanced Uplink
	Qualcomm Europe
	 

	R1-091497
	Grouped and Encoded Packet based HARQ for LTE-Advanced 
	Fujitsu
	 

	R1-091498
	DL System Level Performance Evaluation with 3-Dimensional Antenna Pattern for Advanced E-UTRA 
	Fujitsu
	 

	R1-091499
	An Efficient Hierarchical Modulation based DL Data Transmission for LTE-Advanced 
	Fujitsu
	 

	R1-091504
	Anchor component carrier for Idle-mode LTE-A UE 
	Fujitsu
	 


16.
Closing of the meeting
RAN1 Chairman, Mr. Dirk Gerstenberger expressed his appreciation to LGE for hosting the meeting and great social event and to the delegates for their hard working effort.
The meeting was closed at 16:55.
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List of participants at RAN1 #56bis
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	LOCATION
	CTRY

	3GPPRAN1#55bis
	WG
	12 – 16 Jan 2009
	Ljubljana
	SV

	3GPPRAN1#56
	WG
	09 – 13 Feb 2009
	Athens
	GR

	3GPPRAN1#56bis
	WG
	 23 – 27 March 2009
	Seoul
	KR
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	WG
	04 – 08 May 2009
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	WG
	24 – 28 Aug 2009
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	3GPPRAN1#58bis
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	12 – 16 Oct 2009
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	9 – 13 Nov 2009
	TBD
	KR
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Annex C:
List of CRs agreed at RAN1#56bis
	Spec
	CR
	Rev
	Rel
	Subject
	Cat
	Doc-2nd-Level
	WI

	25.214
	544
	1
	Rel-7
	Clarification to the transmission of a combination of ACK and NACK
	F
	R1-091606
	MIMO

	25.214
	545
	1
	Rel-8
	Clarification to the transmission of a combination of ACK and NACK
	A
	R1-091607
	MIMO

	25.214
	546
	-
	Rel-8
	HS-DSCH serving cell change enhancements with preconfigured secondary cell
	F
	R1-091586
	RANimp-HSDSCH

	25.221
	179
	-
	Rel-8
	Minor corrections for MBSFN IMB
	F
	R1-091569
	MBSFN-DOB

	25.222
	174
	-
	Rel-8
	Modification of CCS information mapping tables for LCR TDD
	F
	R1-091174
	RANimp-LCRCPC

	25.222
	176
	1
	Rel-7
	Corrections to the coding of E-RUCCH for 1.28 Mcps TDD
	F
	R1-091608
	LCRTDD-EDCH-Phys

	25.222
	175
	1
	Rel-8
	Corrections to the coding of E-RUCCH for 1.28 Mcps TDD
	A
	R1-091609
	LCRTDD-EDCH-Phys

	25.223
	59
	-
	Rel-8
	Minor corrections for MBSFN IMB
	F
	R1-091570
	MBSFN-DOB

	25.224
	210
	1
	Rel-8
	Clarification of HS-SICH and E-PUCH power control in semi-persistent transmission for LCR TDD
	F
	R1-091600
	RANimp-LCRCPC

	25.224
	211
	1
	Rel-8
	Clarification of E-PUCH synchronization in semi-persistent transmission for LCR TDD
	F
	R1-091601
	RANimp-LCRCPC

	25.224
	212
	2
	Rel-8
	Clarification of DRX operation in CPC for LCR TDD
	F
	R1-091610
	RANimp-LCRCPC

	36.211
	135
	-
	Rel-8
	Correction on UE behavior for PRACH 20ms periodicity
	F
	R1-091620
	LTE-Phys

	36.213
	235
	1
	Rel-8
	Correction to the condition of resetting accumulated uplink power correction
	F
	R1-091630
	LTE-Phys

	36.213
	236
	-
	Rel-8
	Correction to the random access channel parameters received from higher layer
	F
	R1-091613
	LTE-Phys

	36.213
	237
	-
	Rel-8
	Correction on TDD ACKNACK
	F
	R1-091621
	LTE-Phys

	36.213
	238
	1
	Rel-8
	Correction on CQI reporting
	F
	R1-091658
	LTE-Phys

	36.213
	239
	-
	Rel-8
	Correction on the HARQ process number
	F
	R1-091653
	LTE-Phys


Annex D:
List of Outgoing LSs from RAN1#56bis
	R1
	Response to (Ic LS)
	To
	Cc
	Title
	Contact
	Ref'd /Attachd Tdoc
	Release
	WI 

	R1-091615
	R3-090682 (R1-091137)
	R3
	R2
	Response LS on RAN2 fixed/flexible secondary HS-DSCH cell
	Nokia Siemens Networks
	 
	Rel-8
	RANimp-DCHSDPA

	R1-091589
	RP-090358 (R1-091142)
	RAN (M.Grant)
	 
	RAN WG1 Input toward Coordination of work for response to ITU-R WP 5D Request for Information on Femtocells
	AT&T
	 
	Rel-8/9
	HomeNB and Home(e)NB

	R1-091665
	 
	R2
	R3
	LS on Assistance data for OTDOA positioning
	Nokia Siemens Networks
	R1-091648
	Rel-9
	LCS_LTE

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Annex E:
List of Tdocs at RAN1 #56bis
Please see excel file attached to this report

Annex F:
List of actions

1. Outgoing LS.
	R1-091663
	[Draft] LS on Assistance data for OTDOA positioning
	Nokia Siemens Networks
	


LS is for email approval until April 3rd
Done: Final LS is agreed under R1-091665 according to Mr Chairman’s email dated April 6th.
2. CR approval

None
3. Text proposal for TS and TR

	R1-091321
	LTE link budgets in the ITU Test Environments
	Ericsson
	 


Continue the discussion over the e-mail reflector until 10th April.

	R1-091666
	UL MIMO TR text proposal
	Samsung
	 


Done: TP is agreed according to Mr Chairman’s email dated April 16th.
	R1-091667
	DL MIMO TR text proposal
	Samsung
	 


Done: TP is agreed according to Mr Chairman’s email dated April 16th.
4. Miscellaneous

None
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