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Executive summary

3GPP TSG WG RAN1 #57 meeting took place at the Hilton San Francisco, CALIFORNIA. 

The meeting started at 9:20 on Monday 4th May and finished at 16:50 on Friday 8th May 2009.
Due to the outbreak of worldwide swine flu in the course of April 2009, the following companies decided not to attend the meeting: NTT DoCoMo (with the exception of Sadayuki Abeta-san), Fujitsu, KDDI, Mitsubishi, NEC, Panasonic, Nortel…
The week was scheduled as follows:
· Monday: Common session on Agenda items 1, 2, 3, 4, 5 and 11.

· 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 6, 7 and 8 chaired by Dirk Gerstenberger.

· Wednesday: Parallel sessions. On one hand, main session dedicated to LTE-A downlink RS (AI 15.1) and LTE-A CoMP (15.2) chaired by Dirk Gerstenberger and on the other hand, continued discussion on HSPA and AI 9, chaired by Karri Ranta-aho.
· Thursday: Parallel sessions on Agenda items 15.3 and 15.4 chaired by Dirk Gerstenberger (morning session) then by Asbjørn Grøvlen (afternoon session) 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 582, and those documents were categorized as followed.

	Agenda Item
	Input
Document
	Discussed Document

	Liaison statement handling 
	7
	7

	Maintenance of UTRA R99 – Rel-8
	13
	12

	Dual Cell HSUPA
	31
	25

	Combination of DC-HSDPA with MIMO
	8
	6

	2ms TTI coverage extension
	7
	7

	TxAA extension for non-MIMO UEs
	6
	6

	Maintenance of Evolved UTRA Rel-8
	22
	20

	Positioning support for LTE
	32
	28

	Network Based Positioning Support for LTE
	1
	0

	Study Item on E-UTRAN Mobility Evaluation & Enhancement
	14
	11

	Enhanced DL transmission for LTE
	25
	1

	Study Item on LTE-A
	30
	26

	Study Item on LTE-A: Downlink RS
	36
	10

	Study Item on LTE-A: COMP
	77
	12

	Study Item on LTE-A: Relaying
	82
	11

	Study Item on LTE-A: Bandwidth extension
	81
	9

	Study Item on LTE-A: UL MIMO extension up to 4x4
	58
	10

	Study Item on LTE-A: DL MIMO extension up to 8x8
	39
	4

	Study Item on LTE-A: Other
	13
	0


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.
	R1-091834
	Further Details on Downlink Reference Signal Design
	Texas Instruments

	R1-091872
	Discussion on fast-swtiching between type-I relay node and eNB
	Samsung

	R1-091932
	On UE Antenna Calibration for LTE Rel-9 Enhanced DL transmission
	Motorola

	R1-092020
	Downlink DM RS Design 
	Ericsson

	R1-092070
	DL MU-MIMO operation in LTE-A
	Qualcomm Europe

	R1-092097
	Investigation on DL CoMP Gain with MU-MIMO Techniques for LTE-Advanced
	NTT DOCOMO


1.
Opening of the meeting

Mr. Dirk Gerstenberger (RAN1 Chairman) welcomed the participants to the 57th RAN WG1 meeting and opened the meeting at 09:20.
Due to the outbreak of worldwide swine flu in the course of April 2009, RAN WG1 noticed the absence of some companies who decided not to attend the meeting. Considering the special circumstances, Mr Chairman’s willingness is to ensure fair treatment of all contributions, regardless of physical attendence, and informed the group of the following measures:

· Companies under a travel ban are encouraged to find other delegates to present their contributions
· The inbox will regularly be uploaded to the 3GPP server
· Chairman’s notes will be made available on the 3GPP server every day
· Discussion on drafts are encouraged to be held on 3GPP reflector
Sharat Chander from AT&T welcomed the delegates on behalf of the North American Friends of 3GPP (Alcatel/Lucent, AT&T, Cisco, Ericsson, InterDigital Communications, Marvell Semiconductor, Nokia, Nortel, QUALCOMM, Rogers Wireless, Sharp Laboratories, Sprint, Starent, T-Mobile, and Verizon Wireless) and informed the group about logistic issues during the week.
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
	R1-091670
	Draft Agenda for RAN1#57 meeting
	RAN1 Chairman
	 


Dirk Gerstenberger (Chairman) proposed the agenda for the meeting.

Discussion (Question / Comment): 
Decision: The agenda was approved. Mr Chairman further checked the attendance in order to identify companies non present.
3.
Approval of the minutes from previous meeting

	R1-092199
	Final report of RAN1#56bis meeting
	MCC Support
	(R1-091671) 


The document was presented by Patrick Mérias and draws the minutes from last meeting. This revision of R1-091671 refines the conclusion of document R1-091632 (the type-II frame-work definition) with following better wording “Document is noted and the framework definition is agreed” instead of "Document is noted and TP is agreed".
Discussion (Question / Comment): . 
Decision: The document was approved.
4.
Liaison statement handling

4.1
Incoming LS

	R1-091672
	LS answer to R1-091127 = R2-091997 on mobility evaluation
	RAN2, Qualcomm
	= R2-092712


The document was presented by (…) from Qualcomm and provides RAN2 recommendations on specific questions about mobility performance evaluation and asks RAN1 to take the information into account for future work.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091674
	Reply to LS on mobility evaluation
	RAN4, Qualcomm
	= R4-091518


The document was presented by (…) from Qualcomm and provides feedback on the questions raised in the LS R1-091127.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091673
	Response LS to RX diversity tests in 34.121 clause 8 (RRM)
	RAN4, Rhode & Schwarz
	= R4-091434


The document was presented by Dirk Gerstenberger from Ericsson on behalf of Rhode & Schwarz not present during the session. The LS deals with RRM testing for UEs which support RX diversity and confirms RAN5 understanding that it is acceptable to assume that the centre of the nominal reported values is the RSCP at one antenna connector.
Discussion (Question / Comment): No action required from RAN1.
Decision: Document is noted.

	R1-091675
	LS on Feasibility of Band Combinations for Dual Band DC-HSDPA
	RAN4, Ericsson
	= R4-091502


The document was presented by Johan Bergman from Ericsson and reports RAN4 opinion that below two band combinations are feasible from RF requirement perspective.

· Region 1: Band VIII (900 MHz) + Band I (2100 MHz)

· Region 2: Band II (PCS 1900 MHz) + Band IV (AWS 1.7 + 2 GHz) 

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

	R1-092178
	LS on conformance test coverage for PUSCH Frequency Hopping
	RAN5, Samsung
	= R5-092729


The document was presented by Juho Lee from Samsung and asks RAN4 to provide answer to the following questions:

· Does RAN4 intend to specify PUSCH FH performance requirements in the scope of LTE Rel-8?

· If Yes, will these requirements cover the whole feature functionality or only parts of it? If only parts are to be covered, which parts would be covered?

· If RAN4 intends to specify PUSCH FH performance requirements in the scope of LTE Rel-8 what are the target completion dates for it?
Discussion (Question / Comment): No action required from RAN1.
Decision: Document is noted.

4.2 LS received in the course of the week

Friday 8th 

	R1-092225
	LS on unavoidability of PCI Collision in the presence of HeNBs
	RAN3, Qualcomm
	= R3-091399


The document was presented by Juan Montojo from Qualcomm. RAN3 confirms that the possibility of PCI collision can not be eliminated. It is therefore worthwhile to consider mechanisms to detect PCI collisions, in order to improve the efficiency of Rel 9 heterogenous networks. While this has been considered earlier (e.g. R1-075099) RAN3 would like to find out if any solutions to this problem is feasible for upcoming releases.
Discussion (Question / Comment): To be followed.
Decision: Document is noted.

	R1-092278
	Response LS to LS on conformance test coverage for PUSCH Frequency Hopping
	RAN4, Samsung
	= R4-092089


The document was presented by Juho Lee from Samsung and informs RAN4 intention to not specify performance requirements for LTE PUSCH frequency hopping in Rel-8.
Discussion (Question / Comment): No action to RAN1.
Decision: Document is noted.

5.
Maintenance of UTRA Release 99 – Release 8
	R1-092078
	25211 CR0265 (Rel-7, F) "Clarification to applicability of TX diversity with MIMO"
	Nokia, Nokia Siemens Networks
	 


The document was presented by Arto Lehti from Nokia and Limitation of TX diversity applicability to SCH and P-CCPCH only to non-MIMO cases is removed. It is also clarified that MIMO is not considered to be TX diversity mode so that there should not be misunderstanding that TX diversity should always be applied to SCH and P-CCPCH when MIMO is used.

Discussion (Question / Comment): Rewording of “MIMO not considered to be TX diversity” requested by Alcatel Lucent.
Decision: Document is noted. Discussion off line to continue together with Rel-8 shadow CR.
	R1-092079
	25211 CR0266 (Rel-8, A) "Clarification to applicability of TX diversity with MIMO"
	Nokia, Nokia Siemens Networks
	 


Friday 8th 
	R1-092258
	25211 CR0265R1 (Rel-7, F) "Clarification to applicability of TX diversity with MIMO"
	Nokia, Nokia Siemens Networks
	(R1-092078)

	R1-092259
	25211 CR0266R1 (Rel-8, A) "Clarification to applicability of TX diversity with MIMO"
	Nokia, Nokia Siemens Networks
	(R1-092079)


Decision: Both CRs are for email approval until May 14th
	R1-092003
	25.221 CR0180 (Rel-8,F) Corrections of HS-PDSCH timeslot formats for 1.28Mcps TDD
	CATT, TD-TECH, ZTE
	 


The document was presented by Yanping Xing from CATT and provides a correction of the Bits/slot of HS-PDSCH timeslot format 7 and 9.
Discussion (Question / Comment): .
Decision: Document is noted and CR is agreed.

	R1-092074
	25.221 CR0181 (Rel-7, F) E-PUCH timeslot format parameter corrections for 1.28Mcps TDD
	TD Tech, CATT, ZTE
	 


The document was presented by Yanping Xing from CATT on behalf of TD Tech and identifies that the value of ‘bits/slot’ of E-PUCH timeslot format #3, 5, 9, 15, etc was incorrect for 1.28Mcps TDD and provides the necessary correction.
Discussion (Question / Comment): Shadow CR to Rel-8 is in R1-092075.
Decision: Document is noted. Both CRs are agreed
	R1-092075
	25.221 CR0182 (Rel-8, A) E-PUCH timeslot format parameter corrections for 1.28Mcps TDD
	TD Tech
	 


	R1-091859
	25.222 CR0177 (Rel-8, F) Clarification of HS-DSCH coding for MIMO dual stream transmission for 1.28Mcps TDD
	CATT
	 


The document was presented by Yanping Xing from CATT and clarifies that there’re two transport blocks in one TTI in case of MIMO dual stream transmission.
Discussion (Question / Comment): .
Decision: Document is noted and CR is agreed.

	R1-091860
	25.224 CR0215 (Rel-7, F) Clarification of the transmit power for the E-RUCCH for 1.28Mcps TDD
	CATT
	 


The document was presented by Yanping Xing from CATT and clarifies that the transmit power for the E-RUCCH for 1.28Mcps TDD is set following the same formula used for PRACH described in 25.331.
Discussion (Question / Comment): Shadow CR to Rel-8 is in R1-091861.
Decision: Document is noted. Both CRs are agreed.
	R1-091861
	25.224 CR0216 (Rel-8, A) Clarification of the transmit power for the E-RUCCH for 1.28Mcps TDD
	CATT
	 


	R1-092076
	25.224 CR0217 (Rel-8, F) Correction of Out of synchronisation handling for 1.28Mcps TDD CPC usage
	TD Tech
	 


The document wasn’t presented due to the absence of TD Tech.
Discussion (Question / Comment): .
Decision: Document is for email approval until Friday 8th May 09. Friday 8th : Discussion still on going – CR is postponed to next meeting.
	R1-092077
	25224 CR0218 (Rel-8, F) Pilot power behaviour for MBSFN IMB
	IPWireless
	 


The document was presented by Paul Piggin from IPWireless and intends to describe the transmit power behaviour of P-CPICH and T-CPICH.
Discussion (Question / Comment): Alcatel Lucent requested additional explanation on what happen if such modification is not described/included into specification.
Decision: Document is noted. CR shall be revisited after off line discussion.
Friday 8th 
	R1-092262
	25224 CR0218R2 (Rel-8, F) Pilot power behaviour for MBSFN IMB
	IPWireless
	(R1-092235)


The document was presented by Lars Lindbom from Ericsson on behalf of IPWireless.
Decision: Document is noted and CR is ageed.

	R1-091889
	Clarifications on CPC DTX/DRX
	Ericsson
	 


The document was presented by Johan Bergman from Ericsson and discusses the need for clarifications of the specifications for UE DTX/DRX (CPC).
Discussion (Question / Comment): .
Decision: Document is noted. Due to late availability of the contribution, these clarifications shall be revisited during the week. Friday 8th : Discussion to be continued until next meeting.
6.
Dual Cell HSUPA


Friday 8th
	R1-092243
	Notes from RAN1 adhoc session on DC-HSUPA, DC-HSDPA MIMO, 2 ms TTI Extension and TxAA extension for non-MIMO UEs
	Adhoc chairman (Nokia Siemens Networks)
	 


The document was presented by Karri Ranta-aho from NSN and outlines the outcomes of parallel session as reported hereafter in sections 6, 7, 8 and 9.
Discussion (Question / Comment): .
Decision: Document is noted and notes are endorsed.
Channel structure

	R1-091726
	Channel Layout and Physical Channel Design for DC-HSUPA
	Qualcomm Europe
	 


The document was presented by Sharad Sambhwani from Qualcomm and proposes the following related to physical channel layout and design for DC-HSUPA:

· In the case of DC-HSUPA, reuse the existing Rel-8 HS-DPCCH design for DC-HSDPA and transmit HS-DPCCH on a single uplink carrier.

· In the case of DC-HSUPA, the uplink anchor carrier is defined as the carrier on which HS-DPCCH is transmitted.

· The option to configure DPDCH is FFS. 

· Reuse existing DPCCH slot formats for DC-HSUPA i.e. there is no need to introduce a new DPCCH slot format.

· On the anchor and secondary carriers, only UL DPCCH Slot Formats 1 and 4 may apply. In addition if the RAN4 analysis on MPR impact due to dedicated channel operation in DC-HSUPA is favorable, we propose to then allow for the slot formats 0, 0A,0B on the anchor carrier (the carrier on which HS-DPCCH is transmitted).

· For each uplink carrier, configure E-HICH, E-RGCH, and E-AGCH on the corresponding downlink carrier.

· In case DPDCH is not configured on the downlink, configure F-DPCH on each of the downlink carriers.

· In case DPDCH is configured on the downlink, configure F-DPCH on the secondary carrier.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091890
	DC-HSUPA channel structure
	Ericsson
	 


The document was presented by Johan Hultell from Ericsson and proposes the following on the downlink and uplink control signalling related to DC-HSUPA:

· Carrier contained control signaling should be used for DC-HSUPA. 

· There should be two independent power control loops, i.e. no new channel coding or slot formats should be introduced.

· No new DPCCH slot format should be introduced.

· HS-DPCCH should always be transmitted on the carrier respecting the duplex distance to the primary downlink carrier when DC-HSUPA is configured.

Discussion (Question / Comment): Very in line with Qualcomm proposals. Samsung requested to present their view in R1-091862.
Decision: Document is noted.

	R1-091862
	Considerations on the DC-HSUPA remaining issues
	Samsung
	 


The document was presented by Youngbum Kim from Samsung and concludes with:

· No support of DPCCH slot format without TPC symbols (and without TFCI) for the secondary carrier

· Support to configure HS-DPCCH to be transmitted on two carriers and on its corresponding carrier if the PAPR/CM impact is acceptable.

· No support of UL DCH and DL DCH. If DCH is turned out to be required, support the DCH on the primary carrier only. 

· Support to transmit the control information for the secondary uplink carrier on the secondary downlink carrier

· Support of a single UE DTX state machine

· Support of the serving NodeB controlled (de)activation of  the secondary carrier using HS-SCCH orders irrespective of the active set size

· No support of UE-controlled (de)activation

· Support of 2ms/2ms TTI only

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

Conclusion on channel structure
· Transmit HS-DPCCH on a single uplink carrier

· reuse the existing Rel-8 HS-DPCCH design for DC-HSDPA

· Reuse existing DPCCH slot formats for DC-HSUPA

· i.e. there is no need to introduce a new DPCCH slot format.

· On the anchor and secondary carriers, only UL DPCCH slot Formats 1 and 4 may apply

· For each uplink carrier, configure F-DPCH, E-HICH, E-RGCH, and E-AGCH on the corresponding downlink carrier

· The option to configure DPDCH in UL/DL is not supported

· based on complexity and CM discussion and operator inputs
· Only 2ms TTI configuration supported for DC-HSUPA
Discuss further on the definition of UL anchor carrier.

Wednesday 6th ad-hoc session
· The HS-DPCCH is transmitted on the UL anchor carrier in Rel-9

· UL anchor carrier cannot be switched off
CPC
Mr Chairman mentioned that previous contribution from Samsung (R1-091862) also addressed CPC and should be considered under this topic.
	R1-091728
	CPC configuration for DC-HSUPA
	Qualcomm Europe
	 


The document was presented by Arjun Bharadwaj from Qualcomm and provides a summary of CPC Parameters for DC-HSUPA. The second column indicates the CPC parameter settings in Rel.8 due to the introduction for DC-HSDPA while the third column indicates the parameter settings for DC-HSUPA as a proposed way forward. Refer to table 1 of R1-091728.

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

	R1-091857
	DTX and carrier activation/deactivation for DC-HSUPA
	InterDigital Communications LLC
	 


The document was presented by Joseph Levy from InterDigital and proposes the following for DTX and carrier activation and deactivation for DC-HSUPA:

· Allow for fast dynamic activation/deactivation of the secondary UL carrier.

· Allow the use of a larger DTX cycle 2 on the secondary carrier (multiple of the DTX cycle on the primary carrier).

· De-activate the secondary uplink carrier when the UE inactivity threshold is reached for the secondary carrier.  Re-activation is controlled by the network and exact mechanism is FFS.

Discussion (Question / Comment): Ericsson commented that they’re not so keen with deactivation proposal in third bullet.
Decision: Document is noted.

	R1-091895
	DC-HSUPA and CPC
	Ericsson
	 


The document was presented by (…) from Ericsson and proposes:
· The RRC configuration parameters for UE DTX/DRX should be common for the two carriers.
· The two carriers should have independent state machines for UE DTX.

Discussion (Question / Comment): .
Decision: Document is noted.
	R1-092081
	On DC-HSUPA and CPC interaction
	Nokia, Nokia Siemens Networks
	 


The document was briefly presented by Karri Ranta-aho from NSN as proposed baseline is very in line with previous contribution: the same CPC parametrization to apply to both carriers, but with carrier specific inactivity timers. 
Discussion (Question / Comment): .
Decision: Document is noted.

Conclusion for CPC
· The RRC configuration parameters for UE DTX/DRX should be common for the two carriers.

· The two carriers have independent state machines for UE DTX

· Further optimisation of RAN2 related CPC parameters can be considered further
Activation/De-Activation
	R1-091727
	Activation/De-Activation of Secondary UL Carrier in DC-HSUPA
	Qualcomm Europe
	 


The document was presented by Sharad Sambhwani from Qualcomm and addresses the problem of Serving NodeB controlled secondary carrier activation/de-activation when the DC-HSUPA configured UE is in soft handover with multiple NodeBs. The proposed solution is based on inter-cell interference mitigation techniques that were discussed during the Rel-8 EUL in CELL_FACH work item and allows for relevant exchange of information between S-RNC and the NodeB cells indicating when the secondary carrier was activated/de-activated as well as limiting the serving grant or TBS to schedule UEs in soft handover with multiple NodeBs for the period between the activation of the secondary carrier and the time when all the Non-Serving NodeB cells have synchronized with the UE on the secondary carrier.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091892
	DC-HSUPA (de)activation
	Ericsson
	 


The document was presented by Johan Hultell from Ericsson and concludes the following for activation and deactivation of the secondary carrier for DC-HSUPA:

· When a UE initially is configured in DC-HSUPA mode the activity state on the secondary carrier should always be deactivated.

· Deactivation of the secondary carrier via HS-SCCH orders should be possible also when the UE is on soft handover (AS size exceeds one).

· It should be possible to inform non-serving NodeBs with NBAP/RNSAP signaling from serving NodeB via RNC.

· It should be possible to activate the secondary carrier by means of HS-SCCH orders also when the AS size exceeds one.

· Activation of secondary carriers should be controlled by the network.

· Deactivation of secondary carriers should be controlled by the network

Discussion (Question / Comment): NSN asked whether bullet 3 refered to both activation/desactivation. Answer should come from other WGs.
Decision: Document is noted.

	R1-091858
	HS-SCCH Orders for Secondary Carrier Activation/De-Activation in DC-HSUPA
	Qualcomm Europe
	 


The document was presented by Arjun Bharadwaj from Qualcomm and provides a proposal as shown in table 4 as the HS-SCCH order mapping scheme for Rel-9. The proposed scheme for HS-SCCH orders activation/deactivation allows for usage of all order combinations while maintaining extensibility to future releases.

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

Conclusion is that more discussion is still required on activation/desactivation.
Wednesday 6th ad-hoc session
· HS-SCCH order of the same order type as the DL activation/deactivation in Rel-8.

· 011 means activation of both secondary UL and DL

· 001 means activation of secondary DL and deactivation of secondary UL

· 000 means deactivation of both secondary UL and DL

· 010 is reserved

· 1xx are reserved

· Timing for the reaction of the UL activation/deactivation order is [12] slots, to be verified

· Usage of the HS-SCCH order for activation/deactivation of the secondary UL

· All the orders may be used regardless of the UE SHO state

· If the UE is in soft handover an indication of activation/deactivation of the secondary UL should be indicated to the SRNC/other Node Bs, RAN3 to be indicated
· HS-SCCH orders may be sent on any of the carriers the UE is monitoring

· Interference impact of activating the secondary carrier with HS-SCCH order FFS

Power Control Synchronization

	R1-091729
	Modification to Synchronization and Radio Link Failure Procedures for DC-HSUPA
	Qualcomm Europe
	 


The document was presented by Arjun Bharadwaj from Qualcomm and proposes the following for synchronization procedures pertaining to DC-HSUPA:
· When the UE enters CELL_DCH, both the primary and secondary carriers are enabled at the same time and the UL DPCCH transmit power for the carriers are set by higher layers and are based on the measured CPICH_RSCP on the respective carrier.

· Downlink and Uplink primitives are indicated by the UE and NodeB respectively, independently on each carrier.

· Triggering of the RL Failure/Restore procedures is performed independently on each carrier. The explicit definition of the procedures is subject to specification in 25.331.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091891
	DC-HSUPA synchronization
	Ericsson
	 


The document was briefly presented by Johan Bergman as Ericsson’view is pretty in line with Qualcomm’ contribution except that the primary carrier has to achieve uplink sync in the serving NodeB before the secondary carrier is enabled.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091846
	Discussion on DC-HSUPA power control and sync procedure issues
	Huawei
	 


The document was presented by Anthony Soong from Huawei and discusses several power control related issues for DC-HSUPA. Very aligned with previous set of contributions, Huawei focused the presentation on power scaling methods. The paper concludes as follows:
· There are two downlink power control loops.

· The initial power of the secondary carrier DPCCH is based on the current power level of the primary carrier DPCCH at the time of the secondary carrier DPCCH establishment.

· Power reduction shall be applied in order between carriers. The carrier with smaller E-TFCI shall be chosen for power reduction first, and power reduction shall always be tried only on a single carrier.

· Additional power scaling shall follow the same rules as in the current specification.

· The secondary carrier is enabled at the same time as the primary carrier when entering CELL_DCH. It is also proposed RAN1 to discuss whether a UE behavior shall be specified for the duration when the secondary carrier has already been in-sync but the primary carrier has not.

· There are two downlink sync primitives.

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

	R1-091893
	DC-HSUPA initial power and ramping
	Ericsson
	 


The document was presented by Johan Bergman from Ericsson and proposes:

· The initial DPCCH power level of the secondary carrier is based on a filtered estimate of the DPCCH power level of the primary carrier.

· The initial DPCCH power level of the secondary carrier equals a filtered estimate of the DPCCH power level of the primary carrier minus an RNC configurable offset (an IE that could possibly have a default value).

· The DPCCH power of the secondary carrier is ramped in accordance with legacy procedures.

· The secondary carrier has its own RNC configurable parameter for the DPCCH power ramping rate (‘n’).

Discussion (Question / Comment): Both Alcatel Lucent and NSN commented on the real benefits behind proposal in bullet 4.
Decision: Document is noted.

	R1-091894
	DC-HSUPA power scaling
	Ericsson
	 


The document was briefly presented by Johan Hultell from Ericsson who decided to focus the presentation on parallel power scaling issue. It is proposed that UEs that exceed their maximum transmission power should apply parallel power scaling.

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

	R1-092080
	Power scaling in dual carrier HSUPA
	Nokia, Nokia Siemens Networks
	 


The document was presented by Thomas Chapman from NSN and discusses about slot level UE power scaling operation when the total transmission power has exceeded the maximum allowed transmission power or the difference in transmission power on each carrier is more than allowed range even in case the maximum total transmit power is not exceeded. The paper concludes that in both events UE could perform power scaling for the higher power carrier according to rules specified for the single carrier HSUPA transmission.
Discussion (Question / Comment): .
Decision: Document is noted.

Conclusion is that more discussion is still required on power control synchronization.
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· Power control 

· Independent power control loops per carrier both for UL and DL

· DL, the UE derives two independent TPC commands from the received F-DPCH levels

· The F-DPCH error rate target is common for both carriers

· UL, the Node B derives two independent TPC commands based on received UL DPCCH SIR

· UL, the RNC provides two independent SIR targets for the ILPCs

· Synchronization

· DL in-sync/out-of-sync evaluated independently per carrier

· Suspending/resuming the UL transmission due to out of synch per carrier

· DL radio link failure is based on the anchor carrier only (indicate RAN2)

· In-sync/out-of-sync primitives to higher layers reported on both carriers, RRC to use only the anchor carrier primitives for RL monitoring purposes

· UL RL failure/restore procedures are run indepentently per carrier

· T_RLFAILURE, N_OUTSYNC_IND, and N_INSYNC_IND are cell specific parameters (as of today)

· NBAP RL failure/restore procedures are reported independently per carrier

· During the radio link set up

· The RNC can configure the initial state of the secondary carrier to be either active or inactive

· The primary carrier synchronization follows single carrier synchronization (procedure A)

· The seconday carrier synchronization follows the single carrier synchronization if initally set as active (procedure A)

· When the secondary carrier is activated with a HS-SCCH order, the secondary carrier’s DPCCH power level is

· The current primary carrier’s DPCCH power level with a (configurable?) back-off

· Power scaling to be studied further.

	R1-091730
	Configuration of DC-HSUPA Physical Layer Parameters
	Qualcomm Europe
	 


The document was presented by Sharad Sambhwani from Qualcomm and provides a list of  DC-HSUPA physical layer parameters and indicates whether these parameters are common to both carriers or not.
Discussion (Question / Comment): Shall be checked with other WGs.
Decision: Document is noted. Parameters list shall be reviewed, if needed, and LS to RAN2 shall be prepared in R1-092224.
Friday 8th 
	R1-092226
	[DRAFT] LS on DC-HSUPA physical layer parameters and RAN1 agreements
	Nokia Siemens Networks
	(R1-092224)


The document was presented by Karri Ranta-aho from NSN.
Discussion (Question / Comment): 
Decision: Document is noted and draft LS is for email approval until May 14th.
Below list of CRs are for further discussion during the week, not treated during the main session.
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	R1-091896
	Draft 25.211 CR for introduction of DC-HSUPA
	Ericsson, Qualcomm Europe
	 


Decision: Document is noted.
· See if there is a need to use serving & secondary serving etc. in the DL E-xxCH definitions, etc.

· Add  a Stage 2 section defining that a channel defined for e.g. serving or non-serving cell apply as is also for secondary serving or non-serving cells.

· Find a way to relate the two cells of the same sector together, e.g. define a concept of RL group, RLS group, etc...

· Define that the F-DPCH timings of the two cells in the same sector have the sme T_F-DPCH.

· A stage 2 definition for when the secondary carrier DL&UL channels are present.

	R1-091897
	Draft 25.212 CR for introduction of DC-HSUPA
	Ericsson, Qualcomm Europe
	 


Decision: Document is noted.
	R1-091898
	Draft 25.213 CR for introduction of DC-HSUPA
	Ericsson, Qualcomm Europe
	 


Decision: Document is noted.
· Revisit Table 0

· The uplink scrambling codes are independent

	R1-091899
	Draft 25.214 CR for introduction of DC-HSUPA
	Ericsson, Qualcomm Europe
	 

	R1-091900
	Draft 25.215 CR for introduction of DC-HSUPA
	Ericsson, Qualcomm Europe
	 


Friday 8th
	R1-092251
	Draft 25.211 CR for introduction of DC-HSUPA
	Ericsson
	 

	R1-092252
	Draft 25.212 CR for introduction of DC-HSUPA
	Ericsson
	 

	R1-092253
	Draft 25.213 CR for introduction of DC-HSUPA
	Ericsson
	 

	R1-092254
	Draft 25.214 CR for introduction of DC-HSUPA
	Ericsson
	 

	R1-092255
	Draft 25.215 CR for introduction of DC-HSUPA
	Ericsson
	 


Decision: The set of draft CRs is noted and is for email endorsement as baseline for further progress until May 14th .
7.
Combination of DC-HSDPA with MIMO


	R1-091863
	HS-DPCCH design to support DC-HSDPA with MIMO
	Samsung
	 


The document was presented by Youngbum Kim from Samsung and proposes to discuss the possibility to introduce new slot format of HS-DPCCH with SF128 to support DC-HSDPA with MIMO.
Discussion (Question / Comment): .
Decision: Document is noted. Keep only slot format 0, i.e. SF256 for HS-DPCCH.
	R1-091735
	Performance analysis of HS-DPCCH (ACK/NACK) codes for DC-HSDPA and MIMO
	Qualcomm Europe
	 


The document was presented by Sharad Sambhwani from Qualcomm and proposes new HS-DPCCH codebooks for ACK/NACK signaling corresponding to varying degrees of backward compatibility.

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

	R1-092218
	Discussion on PRE/POST and CodeBook design for DC-MIMO
	Huawei
	 (R1-091847)


The document was presented by Ms Yufei Blankenship from Huawei and introduces code books analysis that shows that:

· Either HW1b or HW2b should be adopted; HW1b has better compatibility property, but slightly inferior performance.

· Either legacy PRE/POST or the new PRE/POST can be used; The legacy codewords causes a small performance penalty.
Discussion (Question / Comment): Ericsson requested to revisit the proposal during the week.
Decision: Document is noted. Continue off line discussion.
	R1-091901
	DC-HSDPA MIMO ACK/NACK codebook
	Ericsson
	 


Ericsson decided to skip the presentation (shall be taken into account during the off line discussion). 
Wednesday 6th ad-hoc session
· PRE/POST support (impacts the codebook decision)

· PRE/POST supported together with DC-MIMO

· One codebook to cover both cases; PRE/POST configured/not configured

· ACK/NACK codebook

· DC-MIMO codebook is a superset of the Rel-7 MIMO codebook (including PRE/POST)

· Final choice of the codebook to be taken in RAN1#57bis

· Power offset for ACK/NACK

· Working assumption

· The +1 offset used whenever the secondary carrier is activated

· When the secondary carrier is deactivated the Rel-7 offset approach is used

· +1 offset when dual stream HS-SCCH received by the UE

· No offset when single stream HS-SCCH received by the UE

· Confirm on Friday
	R1-091848
	CQI reporting procedure for DC-HSDPA with MIMO
	Huawei
	 


The document was presented by Anthony Soong from Huawei and provides a detailed analyzis of the CQI reporting procedure in case that UE is configured in DC-HSDPA with MIMO mode, especially for CQI reporting procedure in case DTX_DRX_STATUS is TRUE. 
Discussion (Question / Comment): Proposal 2 as stated in the conclusion – “CQI for the secondary serving HS-DSCH cell is transmitted behind a fixed time offset equal to N_cqi_transmit subframes relative to the timing for CQI for the serving HS-DSCH cell” – was already agreed.
Decision: Document is noted. No change on the current agreement.
Friday 8th 

	R1-092256
	Draft 25.212 CR for introduction of DC-HSDPA MIMO
	Ericsson
	 


The document was presented by Johan Bergman from Ericsson.

Discussion (Question / Comment): .
Decision: Document is noted and draft CR is agreed as baseline.

	R1-092257
	Draft 25.214 CR for introduction of DC-HSDPA MIMO
	Ericsson
	 


The document was presented by Johan Bergman from Ericsson.

Discussion (Question / Comment): .
Decision: Document is noted and draft CR is agreed as baseline.

8.
2ms TTI coverage extension


	R1-091736
	Link Analysis of 2ms TTI UL VoIP coverage
	Qualcomm Europe
	 


The document was presented by Sharad Sambhwani from Qualcomm and deals with the improvement in uplink coverage for 2msTTI deployments that can be obtained through MAC segmentation and equal power scaling, and additionally, compare the uplink coverage performance of TTI length extension, TTI repetition and MAC segmentation. The paper concludes that MAC segmentation with equal power scaling scheme offers gains over 2msTTI (2.5dB in PA3 and 2dB in VA30) and is also attractive from a specification point of view since the features are already available in Rel-8. 
It was also shown that the absence of HARQ would not improve coverage for the PA3 channel even when 8 repetitions are configured. Therefore, it is questionable whether a solution without HARQ would afford any improvement over MAC segmentation.

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

	R1-091850
	Discussion on the UL Coverage extension
	Huawei
	 


The document was presented by Brian Classon from Huawei and concludes that the scheme of 10ms TTI can achieve a best coverage performance than the other schemes. Regarding MAC segmentation for extending the range of the 2msec TTI, it is stated that: 

· Four(4) MAC segmentation would provide as good coverage as the 10msec TTI for non-real time traffic.

· Three(3) MAC segmentation would provide a slight better coverage than the 7TTIs repetition for VOIP traffic. (1db gain in PA3channel,-0.1db gain in VA30 channel)

As a conclusion, the 2ms/10ms switching with high layer signaling scheme or the 2ms MAC segmentation scheme, due to their better coverage gain and limited impact to the current specification, is preferred.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091902
	2-ms E-DCH TTI coverage extension
	Ericsson
	 


The document was presented by Johan Hultell from Ericsson and provides an evaluation of the performance associated with TTI repetition, MAC segmentation, and autonomous retransmissions. The results indicate that autonomous retransmissions, in comparison with simply utilizing repetition, show gains as a consequence of that autonomous retransmissions can exploit the time variations of the channel more efficiently and that it allows UEs to utilize the channel with finer granularity since retransmissions only occur when needed.

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

	R1-092083
	MAC segmentation for 2msec TTI range extension
	Nokia Siemens Networks, Nokia
	 


The document was presented by Thomas Chapman from NSN and investigates the performance benefits for MAC segmentation. It concludes, in order to provide coverage at least as good as the 10msec TTI without the need for TTI reconfiguration, that:

· MAC segmentation cannot achieve any gain at all whilst always honouring the latency budget of 2msec TTI/4 transmissions

· Even if the latency budget is doubled to allow for MAC segmentation, then the E-HICH transmissions will eat into downlink capacity
· A more powerful technique than MAC segmentation is required.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-092084
	Coverage improvement of repetition and TTI length extension
	Nokia Siemens Networks, Nokia
	 


The document was presented by Thomas Chapman from NSN and provides simulation results demonstrating that a coverage improvement can be obtained using repetition that enables the UE to attain a similar level of coverage as is obtained using the 10msec TTI. However most of the time the terminal does not use repetition, and so can benefit from CPC. Furthermore, radio link reconfigurations to switch TTI lengths are avoided, reducing failure cases and overhead.

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

	R1-092086
	TTI length extension vs repetition for 2msec TTI coverage enhancement
	Nokia Siemens Networks, Nokia
	 


The document was presented by Thomas Chapman from NSN and states as a conclusion:
Both longer TTI and repetition are viable means of improving the coverage of the 2msec TTI. Repetition implies use of a higher spreading factor than does a longer TTI. The performance of TTI length switching is about 1dB better than repetition. However the system impact of this performance difference will be very low, since most UEs are not repeating and the coverage can be made up my means of more repetitions. Repetition is conceptually slightly simpler and has a lower specification impact, and thus may be a preferable way forward.

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

	R1-092085
	Repetition/TTI length extension: Specification impacts
	Nokia Siemens Networks, Nokia
	 


The document was presented by Thomas Chapman from NSN and deals with the impacts of 2msec TTI repetition and extension to the 3GPP specifications. It concludes that the impacts to the RAN1 specifications are minor, mainly to HARQ and TFC selection.
Discussion (Question / Comment): .
Decision: Document is noted.
A attempt for further work was laid down as follows:

· Study repetitions with HARQ with primary focus

· Study TTI length extension (Mr Chairman requested the group to come up with a proposal using better wording)

To be revisited by the end of the week.
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· Study repetitions with HARQ with primary focus

· General interest in keeping the number of different possible configurations low, e.g. one. 

· Study TTI length extension /fast switching

9.
TxAA extension for non-MIMO UEs


Wednesday 6th ad-hoc session chaired by Karri Ranta-aho from NSN
	R1-091851
	HS-DPCCH design in TxAA extension for non-MIMO Ues
	Huawei
	 


Decision: Document (presented by Liang Xu from Huawei) is noted.

· HS-DPCCH design for the DC-HSDPA case

· Working assumption: Reuse what will be defined for DC-MIMO

	R1-092089
	Draft Stage 2 CR "Introduction of TxAA extension for non-MIMO UEs"
	Nokia, Nokia Siemens Networks
	 


Decision: Document is noted.

· Terminology to be revisited, replace single stream MIMO mode and dual stream MIMO mode with something else, e.g. 2x1 and 2x2 MIMO modes or MIMO and rank restricted or rank 1 MIMO.

	R1-092087
	25212 CR0276 (Rel-9, B) "Introduction of TxAA extension for non-MIMO UEs"
	Nokia, Nokia Siemens Networks
	 


Decision: Document is noted.

· Align the terminology to whatever decided in the stage 2 level

	R1-092088
	25214 CR0548 (Rel-9, B) "Introduction of TxAA extension for non-MIMO UEs"
	Nokia, Nokia Siemens Networks
	 


Decision: Document is noted.

· Align the terminology to whatever decided in the stage 2 level

CRs in R1-092087 and R1-092088 are agreed in principle, terminology shall be aligned to what is agreed in the stage 2 discussion

The compatibility to DC-MIMO to be taken care of when the DC-MIMO CRs are reviewed if additional CRs are needed for that.
Friday 8th 

	R1-092260
	25212 CR0276R1 (Rel-9, B) "Introduction of TxAA extension for non-MIMO UEs"
	Nokia, Nokia Siemens Networks
	(R1-092087)

	R1-092261
	25214 CR0548R1 (Rel-9, B) "Introduction of TxAA extension for non-MIMO UEs"
	Nokia, Nokia Siemens Networks
	(R1-092088)


Decision: Revised CRs are noted and agreed as baseline. The CRs are not going to be submitted at the next plenary. Formal approval shall be done when Rel-9 specifications are created.
10.
Maintenance of Evolved UTRA Release 8
10.1
Corrections for TS 36.211
	R1-091698
	Correction on Ncs set type for preamble format 4
	ZTE
	 


Decision: Document is noted.

	R1-092166
	36.211 CR0136 (Rel-8, F) Correction on downlink physical signal descriptions
	CHTTL
	 


Decision: Document is noted.

10.2
Corrections for TS 36.212

	R1-092033
	Reuse of PCFICH to indicate MBSFN subframe type: TP for TR36.212
	Philips
	 


Decision: Document is noted. Continue offline discussion. Friday 8th : no change needed.
	R1-092036
	36.212 CR0087 (Rel-8, F) Clarifying some parameters for determining control resources on PUSCH
	Qualcomm Europe, LGE, Panasonic, Huawei, InterDigital, Motorola
	 


Decision: Document is noted and CR is agreed.

	R1-092037
	36.213 CR0242 (Rel-8, F) Clarifying initial and latest PDCCH for DL and UL
	Qualcomm Europe, LGE, Panasonic, Huawei, InterDigital, Motorola
	 


Decision: Document is noted. Continue offline discussion, revisit today or Friday
Friday 8th
	R1-092266
	36.213 CR0242R1 (Rel-8, F) Clarifying initial and latest PDCCH for DL and UL, and NDI for SPS activation
	Qualcomm Europe, LGE, Panasonic, Huawei, InterDigital, Motorola, Nokia, Nokia Siemens, Ericsson
	(R1-092037)


The document was presented by Wanshi Chen from Qualcomm.
Decision: Document is noted and CR is agreed.
10.3
Corrections for TS 36.213

	R1-091748
	36213 CR0241 (Rel-8, F) Correction of the description on TTI-bundling
	Panasonic, Nokia Siemens Network, Nokia, Ericsson, Texas Instruments, Qualcomm, Nortel
	 


Decision: Document is noted. Agreed in principle, revisit on Friday whether the wording is O.K. 
Friday 8th 
	R1-092250
	36213 CR0241R1 (Rel-8, F) Correction of the description on TTI-bundling
	Panasonic, Nokia Siemens Network, Nokia, Ericsson, Texas Instruments, Qualcomm, Motorola
	(R1-091748)


The document was presented by Daniel Larsson from Ericsson on behalf of Panasonic.

Decision: Document is noted and CR is agreed.
	R1-091787
	36.213 Draft CR on Timing of PRACH for DL data arrival
	Huawei, ZTE, CATT, Sunplus mMobile Inc., CMCC
	 


Decision: Document (presented by Xiaoan Fan from Huawei) is noted. Revisit if we received the LS from RAN2. Friday 8th: No RAN2 LS was received on this topic.
	R1-092275
	Resolving potential PRACH MAC/PHY specification conflict
	CATT, Huawei
	 


The document was presented by Zukang Shen from CATT and suggests to capture Interpretation 1 in the meeting minutes as:

“In case contention based random access procedure is triggered by the PDCCH indicating downlink data arrival, the text in 36.321 applies and UE is allowed to select RACH resources in different subframes. The word “available” in 36.213 applies to the UE selected subframe.”
Decision: Document is noted. No CR is needed. Above statement is captured and agreed.

	R1-092038
	36.213 Draft CR Clarifying UL-SCH Timing Regarding the Delay Bit in RAR Grant
	Qualcomm Europe
	 


Decision: Document is noted.

	R1-092210
	Draft CR on PHICH power setting
	Nortel, Samsung
	(R1-091910)


Decision: Document is noted. Continue offline discussion, revisit on Friday. Friday 8th : Topic to be revisited at next meeting.
	R1-091978
	36.213 Draft CR (Rel-8, F) Correction on PHICH index assignment
	CATT, Huawei, Nokia, Nokia Siemens Networks, LGE, Motorola, Qualcomm
	 


Decision: Document is noted.

	R1-092035
	36.213 Draft CR Clarifying DRS EPRE
	Qualcomm Europe
	


Decision: Document is noted. Prepare the final CR as CR243 to 36.213 in R1-092222 with replacing RB to PRB.
	R1-092222
	36.213 CR0243 (Rel-8, F) Clarifying DRS EPRE
	Qualcomm Europe
	(R1-092035)


The document was presented by Wanshi Chen from Qualcomm.

Decision: Document is noted and CR is agreed.
	R1-092215
	On SRS periodicity and offset configurations
	Qualcomm Europe, Samsung, CATT
	(R1-092039)


Decision: Document is noted.

Conclusion;

It is up to eNB to ensure consistent configuration between cell-specific SRS subframes and UE-specific SRS transmission instances. From UE perspective, UE never checks whether there is a misconfiguration or not. Instead, it simply follows the UE-specific SRS transmission instances defined in 36.213 for SRS transmissions.

	R1-092140
	Clarification on RNTI for TPC command
	ASUSTeK
	 


Decision: Document is noted. Continue offline discussion, revisit on Friday
Friday 8th 
	R1-092265
	36.213 CR0244 (Rel-8, F) Clarification on RNTI for TPC command
	ASUSTeK, Ericsson, Nokia, Nokia Siemens Networks
	(R1-092140)


The document was presented by Eddie Lin from ASUSTeK.

Decision: Document is noted. Motorola asked for extra time to better understand the motivations behind the CR. CR is for email approval until May 14th .
	R1-092211
	Clarification of PRACH cyclic shift configuration parameter
	Motorola
	(R1-092179)


Decision: Document is noted.
11.
Positioning Support for LTE
	R1-092006
	Summary from email discussion
	Ericsson
	 


The document was presented by Daniel Larsson from Ericsson and summarizes the email discussion on DL OTDOA positioning for LTE, carried out between RAN1#56bis and RAN1#57, including:
· Choice between MBSFN or normal subframe

· Alignment of positioning subframes

· Time & Frequency allocation

· Need for PRS, PRS sequence and pattern
Discussion (Question / Comment): Topics will be revisited based on available contributions.
Decision: Document is noted.

Framework

	R1-091789
	Further considerations on PRS design for LTE Rel-9
	Huawei
	 


The document was presented by Weimin Xiao from Huawei and provides some considerations on PRS subframes allocation for further studying Observed Time Difference of Arrival based positioning support for LTE Rel-9. In the low speed scenario, it is suggested that partial bandwidth is enough to satisfy the positioning accuracy requirement. Considering the more flexibility in terms of configuration, the paper proposes that normal subframe is used for positioning purpose. For the higher speed scenarios, further study is still needed.

Discussion (Question / Comment): NSN made a global remark that error model behind the simulations shall be discussed/defined.
Decision: Document is noted.

	R1-091911
	Discussions on UE positioning issues
	Nortel
	 


The document was briefly introduced by Karri Ranta-aho from NSN on behalf of Nortel and addresses open issues, e.g., positioning subframe, PA-RS pattern and sequence design, on UE positioning. PA- RS with staggered pattern and contiguous pattern has been proposed with a frequency reuse of 6 as the objective for the staggered pattern. With the use of different OFDM symbols for contiguous positioning RS transmission with different cyclic shifts from different neighbour cells, a frequency reuse pattern larger than 6 can be achieved. Contiguous positioning RS would be most appropriate for asynchronous networks.
Discussion (Question / Comment): No comments from the session.
Decision: Document is noted. Email reflector shall be used for any particular comments.
	R1-092010
	DL OTDOA Framework
	Ericsson
	 


The document was presented by Daniel Larsson from Ericsson and proposes to discuss the following framework for DL OTDOA positioning in LTE:

· Use of normal subframes for positioning subframes

· Transmit additional PRS with a high frequency reuse factor (e.g. Costas array based PRS pattern) together with CRS in normal subframes, but to measure on the PRS only

· The additional PRS use a time varying cyclically shifted pattern, derived from the cell ID and subframe number

· Indicate the bandwidth of positioning subframes and the number of subsequent positioning subframes to the UE as part of the assistance data. Supported accumulation levels could be 1, 2, 4 and 6.

· Different periodicities of the positioning subframes should be supported, ranging from 1 to approximately 5 times per second, expressed in a power of 2 multiple of a subframe length.

· Positioning subframes are semi-statically allocated in time, allowing for alignment between cells belonging to different sites, i.e. the network should have sufficiently many relevant cells with known phase offsets and relatively aligned positioning subframes.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-092207
	Positioning Performance and Design of PA-RS
	Qualcomm Europe
	(R1-092040)


The document was presented by Aamod Khandekar from Qualcomm and provides analysis and simulation results for the Low Interference Subframes (LIS) and Positioning Assistance Reference Signal (PA-RS), namely:

· A semi-static periodic LIS configuration is preferable to on-demand LIS configuration. LIS periodicities in the range of {8, 16, 32, 64} radio frames can be used. It is preferred to have periodic allocations of one subframe each spanning the entire system bandwidth so as to allow for maximum multipath resolution.

· PA-RS and MBSFN + CRS schemes are both able to achieve very good performance; however the MBSFN + CRS scheme does require thrice the overhead (or equivalently, time-to-fix) to provide the same performance. Moreover, the PA-RS scheme may provide additional benefits in scenarios other than the ones simulated; for example in link-budget limited scenarios (due to the ability to power boost) or once realistic implementation margins are included (since the PA-RS results in detection of more cells). 

· If it is determined that a PA-RS is needed, the following PA-RS structure is proposed:

· 6 PA-RS patterns, similar to CRS patterns (shown in Figure 2 of R1-092207).

· SSS based PA-RS sequence.

· Flexible time reuse of PA-RS with configurable transmission probability.
Discussion (Question / Comment): NSN asked whether Qualcomm’s conclusion on second bullet was to go with PA-RS scheme. Qualcomm confirmed the benefits for PA-RS.
Decision: Document is noted.

	R1-092107
	Investigation on Positioning Support
	LG Electronics
	 


The document was presented by Seunghee Han from LGE and summarizes LG’s view on positioning support as follows:
· Positioning subframe

· Configured in both normal and MBSFN subframes in subframe-agnostic approach

· Bandwidth for PRS

· Entire occupation in a given bandwidth

· Need for new PRS

· Introduction of new PRS is needed to meet the requirement since the current CRS can hardly satisfy the requirements.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-092142
	System Configuration of OTDOA  
	Alcatel-Lucent
	 


The document was presented by Fang-Chen Cheng from Alcatel Lucent and addresses the system configuration for OTDOA measurements. The conclusion of the system analysis is as follows:
· The normal subframe should be used as the positioning subframe

· PS-RS should be used as the positioning RS

· The cooperative set of neighboring cells for OTDOA measurement should be dynamic for each UE.

· The bandwidth, resource allocation, starting transmission time, transmission time interval, and ending time of transmission of PS-RS should be configured through higher layer signaling and RRM coordination.
Discussion (Question / Comment): Philips asked whether the “cooperative set of neighboring cells…” in third bullet should better make reference to reporting cells instead of.
Decision: Document is noted.

MBSFN or normal subframe

	R1-091930
	Evaluation of PRS-assisted OTDOA-based positioning for LTE 
	Motorola
	 


The document was presented by Colin Frank from Motorola and provides simulation results for PRS transmission on MBSFN subframes for Cases 1, 2, and 3 in a synchronous network. Three different PRS pattern proposals – Costas arrays, Diagonal/Anti-diagonal matrices and pseudo-random permutation matrices – are considered and simulation results seem to indicate very little difference in the positioning accuracy for the three alternatives.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-092009
	DL OTDOA simulation results
	Ericsson
	 


The document was presented by Daniel Larsson from Ericsson and concludes that:
· PRS in MBSFN subframe or normal subframe approach would give similar performance when only PRS is measured by the UE, 

· the use of PRS outperforms the site IPDL proposal,

· there will be a need for accumulation in time of several subframes for the evaluated scenarios.

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

	R1-092090
	Hearability simulation results for LTE positioning
	Nokia, Nokia Siemens Networks
	 


The document was presented by Karri Ranta-aho from NSN and shows hearability simulation results obtained using dynamic system simulations. It concludes that the existing common reference symbols would ensure that most of the UEs in macro cell environment would be able to hear at least three cells, which would enable positioning fix. 

In addition, this contribution lists some aspects that need to be considered when identifying and estimating errors in delay and positioning estimates. Baseline positioning algorithm could be agreed in order to different positioning accuracy results more comparable with each. It might also be beneficial to work together with RAN4 for identifying and understanding realistic uncertainty estimates in delay estimates.

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

Alignment of positioning subframes

	R1-092176
	Some Considerations on Positioning Function in LTE R9                        
	ZTE
	 


The document was presented by Wenfeng Zhang from ZTE and makes the following proposals:
· It would be beneficial to consider forward-compatibility with CoMP in LTE-A by allowing CoMP transmitters sending PRS. This includes but maybe not limited to the consideration that, if the PRS-ID should be derived from PCI, extra parameter should be introduced to make intra-cell CoMP transmitters to send user traffic for the same PCI but the PRS for different PRS-ID’s.

· Keep both equal-opportunity and round-robin schemes as allowed solutions in Rel-9, but the choice in practice is an implementation matter.
Discussion (Question / Comment): .
Decision: Document is noted.

Time/Frequency allocation

	R1-092209
	Simulation results on UE positioning using positioning reference signals
	Nortel
	 (R1-091912)


The document was briefly presented by Karri Ranta-aho from NSN on behalf of Nortel and shows simulation results for UE positioning based on Release-8 cell-specific RS (CRS) and proposes positioning assisted RS (PA-RS) patterns. It concludes that:

· CRS-based solution has limited positioning performance due to neighbouring cell hearability.

· When joint scheduling or configuration of positioning subframes consisting of a mixture of normal and MBSFN subframes among different cells/group of cells, CRS-based positioning performance can be improved with increased reuse factor at the expense of complexity and overhead.

· Cell hearability threshold can be optimized to improve positioning performance.

· PA-RS design with a reuse factor of 6 provides significantly improved positioning performance. FCC E911 phase-2 requirement can be met with PA-RS bandwidth of as low as 15 RBs with 2 transmit antennas.

· PA-RS antenna configuration impact positioning performance. Generally 2-Tx PA-RS improves positioning performance for positioning subframes based on normal subframe with no data or MBSFN subframe with no data and CRS in the data region
Discussion (Question / Comment): No comment during the session.
Decision: Document is noted. Mr Chairman requested attending companies to send their comments, if any, directly to Ms Anna Tee from Nortel.
Need for PRS

	R1-092194
	Discussion of PRS
	Nokia, Nokia Siemens Networks
	 


The document was presented by Arto Lehti from Nokia and discusses the importance of separately analysing RS patterns and sequences so that the related optimizations are done in the relevant areas. As a conclusion, it is proposed to reuse existing Rel-8 RS sequences if some changes in RS for positioning support are seen necessary by the group.
Discussion (Question / Comment): .
Decision: Document is noted.

PRS Sequence

	R1-091788
	Positioning reference signals design
	Huawei
	 


The document was presented by Fredrik Berggren from Huawei and shows that the time-frequency pattern of the PRS should be modulated by a sequence for the purpose of improving the PAPR and correlation properties.

Usage of different modulation sequences in the different OFDM symbols in the PRS subframe improves the auto-correlation as well as cross-correlation properties and makes it possible to generate multiple PRSs from a same time-frequency pattern. Multiple modulation sequences could for example be obtained from Zadoff-Chu sequences, which additionally might be cyclically shifted or phase modulated.

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

	R1-091906
	Considerations on PRS sequence generation
	Pantech & Curitel
	 


The document was presented by Sung-jun Yoon from Pantech & Curitel and addresses on PRS sequence generation, considering factors like sequence length, sequence size and correlation property. It concludes that:

· existence case of assistance data : pseudo random sequence such as LTE Rel-8 CRS with order-31 Gold sequence, 
· absence case of assistance data – sequence length > the number of needful cell-specific information : sequence with optimal good correlations such as CAZAC sequence, 
· absence case of assistance data – sequence length < the number of needful cell-specific information : two short sequence such as LTE Rel-8 SSS or other sequence having large sequence size such as ‘Large set of Kasami sequence’.
Discussion (Question / Comment): .
Decision: Document is noted.

PRS Pattern

	R1-091704
	Positioning PRS design in LTE R9
	ZTE
	 


The document was presented by Wenfeng Zhang from ZTE and focuses on Positioning Reference Signal design issues. Using the CRS defined in LTE R8 does not suit to the positioning requirements, as stated in the contribution. Therefore it is proposed a new design of the PRS with the following features:

· Have enough number of PRS pattern and lower interference to avoid site specific PRS planning ;

· Be more robust to the Doppler effect;

The paper furthermore provides the detailed system simulation results and shows the following conclusion:

· 50RB for PRS is enough to meet the positioning requirements both for ETU120 and EPA3 with ISD=500m and 1732m while 10RB for PRS is not enough for ETU120;

· No matter what type of sub-frame (MBSFN or ordinary sun-frame with normal/extended CP) used for PRS, their positioning performances all meet the requirements with both ETU120 and EPA3 channels and PRS defined in the MBSFN sub-frame seems better than the ordinary sub-frame with normal/extended CP.
Discussion (Question / Comment): .
Decision: Document is noted.
	R1-091905
	PRS patterns based on Modular Sonar sequence
	Pantech & Curitel
	 


The document was presented by Sung-jun Yoon from Pantech & Curitel and provides examples of proposed PRS patterns based on Modular Sonar sequences for OTDOA positioning.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-092007
	Extension to Costas arrays for PRS pattern in normal subframes 
	Ericsson
	 


The document was presented by Daniel Larsson from Ericsson and concludes that due to their design, Costas patterns generated using only frequency shifts have very few adjoining symbols in time which is desirable with larger cell sizes.
Discussion (Question / Comment): .
Decision: Document is noted.
	R1-092008
	Comparison of PRS patterns
	Ericsson
	 


The document was presented by Daniel Larsson from Ericsson and states that PRS based on a set of irregular patterns exhibit greater robustness since they don’t suffer from significant interference from other patterns when the time uncertainty is large. Therefore it is proposed to base the PRS on the class of Modular sonar or Costas sequences (as proposed by Pantech & Curitel and Ericsson during the post RAN1 #56bis email discussions) since they may be readily generated without any random searches.

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

	R1-091931
	Further results on PRS-assisted OTDOA-based positioning for LTE 
	Motorola
	 


The document was not available.

Measurement definition

	R1-092203
	DL OTDOA Measurement definition
	Ericsson
	(R1-092011)


The document was presented by Lars Lindbom from Ericsson and proposes that RAN1 adopts the E-UTRAN measurement definition as shown in Table 1 for UE assisted OTDOA positioning.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-092091
	Discussion on positioning accuracy for LTE positioning
	Nokia, Nokia Siemens Networks
	 


The document was presented by Karri Ranta-aho from NSN and focuses on the error sources impacting the overall position accuracy. It stresses on the importance to understand how different error sources impact the final result and what error sources can be controlled in the system design and/or deployment. Furthermore it is important to know how the UE time difference measurement error impacts the overall position accuracy when defining the RAN4 accuracy requirements as well as understanding the tradeoff of the accuracy with which network timing is known and the impact it has to the accuracy of the position estimate when all other sources of error are present.
Discussion (Question / Comment): NSN confirmed that defining these accuracy requirements looks more as a RAN1 issue than RAN4.
Decision: Document is noted.

Conclusion of Monday 4th session
Baseline for further discussions during the week (with the intent to answer these ? and allow for further progress)
· Normal [or MBSFN] positioning subframes

· PRS [or CRS]

· [New or] Rel-8 RS sequence
· Bandwith configurable: up to the system bandwith

· Support of time accumulation

Try to find an agreement on the RAN1 concept for OTDOA (to be drafted in R1-092213).
Friday 8th 
	R1-092213
	WF on RAN1 concept for OTDOA 
	Ericsson, Alcatel-Lucent, Nokia, Nokia Siemens Networks, Qualcomm Europe, LG, Samsung, Huawei, Motorola, Pantech & Curitel 
	 


The document was presented by Daniel Larsson from Ericsson and is a way forward addressing time difference measurement, positioning subframe structure, PRS pattern… for OTDOA.

Discussion (Question / Comment): ZTE raised concern on bullet stating “PRS pattern generated from a function based on PCI “.
Decision: Document is noted and WF is agreed.
Corresponding LS follows.

	R1-092269
	Draft LS on Framework for OTDOA positioning in LTE
	Ericsson, Huawei, Motorola, Pantech & Curitel, Qualcomm Europe, Nokia, Nokia Siemens Networks
	 


Decision: Document is noted and LS is agreed in R1-092281. LS is also supported by Alcatel-Lucent and should include R1-092213.

AoA + TA

	R1-091979
	Further performance evaluation of UE Positioning Based on AoA+TA
	CATT, RITT
	 


The document was presented by Zukang Shen from CATT and shows the performance of the AOA+TA based UE positioning technique in LOS/NLOS scenarios with/without uplink power control and with/without averaging. It is observed that with uplink power control, the performance of cell edge users increases while there is some degradation for cell center users. Position calculation based on averaged measurements is far better than one shot measurement.

Discussion (Question / Comment): .
Decision: Document is noted.
	R1-091977
	Draft LS on UE reporting of Tadv for AOA+TA positioning
	CATT
	 


The document was presented by Zukang Shen from CATT and brings to the attention of RAN2 of the required UE reporting of the timing advance (Tadv) to eNB for the AOA+TA based positioning technique [R1-091595], under the objective of “enhanced cell ID measurements coming from the UE and/or eNodeB”. 
Discussion (Question / Comment): Benefits for introducing new concept of Tadv UE reporting have not been discussed yet.
Decision: Document is noted. Off line discussion still required on the need for Tadv UE reporting.
Friday 8th 
	R1-092276
	Draft LS on AoA+TA positioning
	CATT, Ericsson
	 


Decision: Document is noted and LS is agreed in R1-092282.
12.
Network Based Positioning Support for LTE
NO CONTRIBUTIONS
The following contribution has been uploaded to the inbox for information only.

	R1-092212
	Evaluation parameters for UTDOA positioning studies
	TruePosition
	 


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

	R1-091790
	Handover performance in a high speed scenario
	Huawei
	 


The document was presented by Weimin Xiao from Huawei and evaluates mobility performance in high speed scenario. It concludes, from the simulation results, that the handover procedure of LTE Rel-8 is working well for the high speed scenario.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091791
	Handover performance in a Manhattan scenario
	Huawei
	 


The document was presented by Weimin Xiao from Huawei and evaluates mobility performance in Manhattan scenario. It concludes, from the simulation results, that hand over performance of Rel-8 is working well in the Manhattan scenario. The performance can be improved through the optimization of parameters and mechanisms already exist in LTE Rel-8. 
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091855
	Evaluations on Rel.8 mobility performance
	NTT DOCOMO
	 


The document was presented by Sadayuki Abeta from NTT DoCoMo and provides simulation results of Rel-8 LTE mobility performance considering:

· Rel-8 backward HO, RRC re-establishment and NAS recovery procedures

· Multiple-cell preparation (all cells from the source and target eNB are prepared)

· Impact of UE speed, TTT, offset, L3 filtering and T310 on mobility performance

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

	R1-092012
	Evaluation of handover performance in a very high speed train scenario
	Ericsson
	 


The document was presented by Daniel Larsson from Ericsson and evaluates mobility performance for very high speed train scenario for LTE Rel-8. As conclusion, the handover procedure is working well according to the expectations in TR 25.913. And hence it does not motivate any modifications of the HO procedure.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-092013
	Continued evaluation of handover performance in a Manhattan scenario
	Ericsson
	 


The document was presented by Daniel Larsson from Ericsson and evaluates mobility performance for fully loaded network within a Manhattan scenario for LTE Rel-8. As conclusion, the handover procedure is working well for fully loaded network within a Manhattan scenario.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-092042
	Summary of mobility performance evaluations
	Qualcomm Europe
	 


The document was presented by (…) from Qualcomm and concludes the following for the LTE mobility study item: 

· LTE Rel-8 mobility performs reasonably well in most scenarios. 

· There is certain room for improvement due to the fact that LTE mobility may be challenged under certain scenarios in terms of unfavourable trade-off between handover failures and handover load, and in some cases, non-negligible residual handover failures even with aggressive handover parameter settings.

It is further recommended that the potential mobility enhancements should be transparent to PHY layer, and be applicable to Rel-8 UEs. The context fetch technique discussed in this contribution is one example.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-092092
	Analysis of RLF Reasons in Manhattan Environment for LTE Rel-8 Mobility
	Nokia, Nokia Siemens Networks
	 


The document was presented by Arto Lehti from Nokia and shows that HO parameterization affects both the amount of handovers and Radio Link Failures (RLF), but even with suboptimal parameters, the system still works quite well. The analysis of RLF reasons also indicates that it is not always UL measurement report loss which is the bottleneck, but DL problems can also be the prime cause for RLFs. Further, the results indicate that it is mostly the delay in UL measurement reports (and not necessarily the loss of measurement reports) that causes RLFs.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-092093
	Rel-8 LTE VoIP Mobility Performance in Manhattan Environment
	Nokia, Nokia Siemens Networks
	 


The document was presented by Arto Lehti from Nokia and shows that VoIP performance for a combined UL+DL works well even with mobility. While TTT = 0 ms gives the best capacity numbers, it also results in a heavy handover load and large amount of ping-pongs, and a small TTT like 64 ms reduces the ping-pongs greatly while retaining almost as good VoIP capacity. It is also shown that the amount of RLFs can be reduced by increasing the HO margin or using L3 filtering while keeping the TTT small. Overall, the results suggest that mobility works also with VoIP in Manhattan scenario
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091913
	Discussions on LTE Mobility performance evaluation
	Nortel
	 


The document was presented by Fang-Chen Cheng from Alcatel Lucent on behalf of Nortel and recommends to continue the study on the LTE mobility performance, with a goal of associating the optimal parameter values with various deployment scenarios. 
Discussion (Question / Comment): .
Decision: Document is noted.
	R1-092268
	Draft LS on conclusions for LTE Mobility Study Item
	Ericsson, Qualcomm Europe, Alcatel-Lucent, Huawei, Samsung, T-Mobile, Nokia, Nokia Siemens Networks
	 


The document was presented by Daniel Larsson from Ericsson and is an LS to RAN that recommends no further action is needed for Release 9.

Discussion (Question / Comment): Mr Chairman commented that this should conclude the SI, no TR needed.

NTT DoCoMo commented that basically, they are fine with this LS but wanted to clarify that such conclusion may not close the door for studying further mobility enhancement in the future. These results are based on the simulation results and there is a possibility we might find issue from live Network. In that case, RAN1 could raise to work on mobility enhancement. Mr. Chairman confirmed the comment.

Decision: Document is noted and final LS agreed in R1-092277.
The following TPs have not been reviewed in the session.
	R1-092014
	TP on HO performance for typical urban environment
	Ericsson
	 

	R1-092015
	TP on HO performance from live network test data
	Ericsson
	 

	R1-092041
	Updated mobility TR including RAN2 and RAN4 LS responses
	Qualcomm Europe
	 


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

	R1-092216
	Summary of email discussion for dual-layer BF
	CMCC
	(R1-091826)


The document was presented by Tang Hai from CMCC and summarizes the outcomes of the email discussion focused on herebelow list of issues related to dual-layer beamforming:
· DRS overhead, and patterns for Rank 1&2
· Relationship between lower rank (1 or 2 layer) patterns and higher rank patterns (3~8 layers)
· Fast/dynamic rank adaptation between rank 1 & 2
· UE feedback in support of Dual-layer BF
· UE calibration in Dual-layer BF
· Layer-shifting in support of Dual-layer BF
· Expansion of the WI to MU-MIMO
Discussion (Question / Comment): .
Decision: Document is noted.

Conclusion from the summary

· DRS overhead, and patterns for Rank 1&2
· Agree on the DMRS overhead as 12 REs
· Same set of RE used for Rank 1 and Rank 2
· FFS whether or not Rel9 Rank1 pattern is different from the Rel8 Rank1 pattern
· Relationship between lower rank (1 or 2 layer) patterns and higher rank patterns (3~8 layers)
· Consider the forward compatible design that makes Rel 9 patterns a subset of Rel 10 patterns, on the condition that the new pattern presents better performance than or at least equivalent performance to the existing Rel 8 pattern
· Fast/dynamic rank adaptation between rank 1 & 2
· Fast/dynamic rank adaptation should be supported in this WI, aiming at reusing existed mechanism in Rel 8
· UE feedback in support of Dual-layer BF
· PMI feedback supported for FDD

· FFS whether or not to have PMI feedback for TDD
· UE calibration in Dual-layer BF
· Need for UE calibration FFS
· UE antenna calibration would not be specified in RAN1, it would be an implementation issue
· Evaluate the performance (loss) due to the UE TX- and RX- mismatch
· carry out more discussion on the cost and method of different UE calibration method
· Layer-shifting in support of Dual-layer BF
· Use Rel8 layer mapping as the baseline in this WI
· Further evaluate the gain of layer shift especially when spatial bundling is applied
· Expansion of the WI to MU-MIMO
· Whether or not to support non-transparent MU-MIMO based on orthogonal DMRS should be investigated by the next plenary meeting (to be done via email discussion)
The following set of contributions has not be formally reviewed during the session.

	R1-091705
	Discussion on Transmission Mode of Beamforming in Rel-9
	ZTE
	 

	R1-091719
	Dual-Layer Beamforming: Extension to MU-MIMO
	Philips
	 

	R1-091752
	Performance study on Tx/Rx mismatch in LTE TDD Dual-layer beamforming
	Nokia, Nokia Siemens Networks
	 

	R1-091753
	LTE DL Beamforming performance and evolution to dual stream
	Nokia, Nokia Siemens Networks
	(R1-091577)

	R1-091754
	Discussion on Dual-layer beamforming
	Nokia, Nokia Siemens Networks
	 

	R1-091755
	Perfomance of layer-shifting for dual-layer beamforming
	Nokia, Nokia Siemens Networks
	 

	R1-091792
	DM-RS pattern design for dual-layer beamforming 
	Huawei
	 

	R1-091793
	Downlink control signaling for dual-layer beamforming
	Huawei
	 

	R1-091794
	Hardware calibration requirement for dual layer beamforming
	Huawei
	 

	R1-092267
	Further Discussion on enhanced DL beamforming
	Samsung
	 (R1-091864)

	R1-091933
	Control Signaling for Enhanced DL transmission for LTE
	Motorola
	 

	R1-091980
	Beamforming based MU-MIMO
	CATT, CMCC
	 

	R1-092016
	On the need for UE calibration for enhanced downlink transmission
	Ericsson
	 

	R1-092017
	DM RS Design for Dual Layer Beamforming
	Ericsson
	 

	R1-092043
	Link analyses of different reference signal designs for dual-stream beamforming
	Qualcomm Europe
	 

	R1-092044
	Feedback options in support of dual-stream beamforming
	Qualcomm Europe
	 

	R1-092181
	Feedback mechanism analysis of dual layer beamforming for TDD system 
	CATT
	 

	R1-092187
	Further considerations on dual layer beamforming
	Ericsson
	(R1-092018)

	R1-092188
	Performance evaluation of multi-user dual-layer beamforming
	CMCC
	 

	R1-092233
	System evaluation on dual layer beamforming
	CATT, Potevio
	(R1-091981)

	R1-092247
	System level evaluation on multiuser beamforming
	Huawei
	 


15.
Study Item on LTE-Advanced

Parallel session chaired by Abeta-san from NTT DoCoMo

TR

	R1-091854
	TR36.814 v 1.0.2
	 LTE-A rapporteur (NTT DOCOMO)
	


Decision: Document is noted and endorsed to version 1.1.0 in R1-092223
ITU template

	R1-091852
	Updated LTE-A technical description template for ITU-R submission
	 LTE-A rapporteur (NTT DOCOMO)
	 


Decision: Document is noted and is agreed as baseline for further discussion.
	R1-091853
	List of LTE-A open issues for ITU-R template and proposed way forward
	 LTE-A rapporteur (NTT DOCOMO)
	 


Decision: Document is noted. Link budget should be added to the open issue list. It should be completed by October submission.
	R1-092214
	Comments to LTE-A technical description template for ITU-R submission
	RITT
	(R1-092202)


Decision: Document is noted. The updated texts are agreed with the exception of section 4.2.3.2.23.4.
Friday 8th
	R1-092244
	Updated LTE-A template for ITU-R submission
	LTE-Advanced rapporteur(NTT DOCOMO)
	 (R1-091852)


The document was presented by Sadayuki Abeta from NTT DoCoMo and rapporteur asks RAN1 to check the updated template from technical point of views and endorse it.
Discussion (Question / Comment): .
Decision: Document is noted and template is endorsed. As next step, rapporteur will prepare two tables for FDD and TDD based on the endorsed template. Rapporteur asks RAN1 to check the two tables from technical point of view, again, by May 11th so that the two tables will be submitted to ITU-R Ad Hoc. 

Rapporteur’s further comment: The template has been further revised with RAN4 modifications and will be distributed for information in R1-092279.
Simulation Calibration

	R1-092019
	Summary from email discussion on calibration step1+2
	Ericsson
	 


Decision: Document is noted. 
Conclusion:

· Step 1A - Distribution of downlink SINR and coupling loss
· Agree to use Table 1 and 2 as baseline
· Step 1C – Calibration for a basic release-8 configuration
· Agree to have step 1c for calibration.
· Continue offline discussion to clarify the simulation assumptions, Revisit Friday

· Step 2 Common base line assumptions
· Continue offline discussion, Revisit Friday

	R1-092046
	Input for simulation calibration
	Qualcomm Europe
	 


Decision: Document is noted. 
	R1-092200
	Guidelines for using IMT-Advanced Channel Models
	Elektrobit, Huawei, CMCC, ETRI
	(R1-091717)


Decision: Document is noted. 
Friday 8th 
	R1-092270
	Outcome of ad-hoc discussion on refined simulation assumption  for calibration
	Ad-hoc rapporteur (Ericsson)
	 


Document was presented by David Astely from Ericsson and provides a set of parameters for simulator calibration. Ericsson further proposed to start collecting results from next week.
Decision: Document is noted and assumptions are agreed. Companies are invited to provide results on the email reflector, with deadline is Friday in two weeks.
	R1-092271
	Outcome of discussion on common baseline assumption
	Ad-hoc rapporteur (Ericsson)
	 


Document was presented by David Astely from Ericsson and provides set of common base line assumptions to be used to demonstrate target fulfillment. The intention with the assumptions is to improve the comparability of results. 

Decision: Document is noted. Huawei suggested to add UL CoMp for the UL transmission scheme. Hence the document was agreed in R1-092283. Motorola commented how to handle such a situation if only one unique company brings results.
Link budget

	R1-092167
	LTE Link Budgets for IMT-A
	Motorola
	 


Decision: Document is noted. LTE rapporteur shall prepare the text for Technical Description Template.
Additional simulation assumption 

	R1-091982
	Proposal on cross polarized antenna model
	CATT, CMCC, Potevio
	 


Decision: Document is noted. 
	R1-091983
	Way forward for beamforming antenna gain pattern
	CATT, CMCC, Potevio
	 


Decision: Document is noted. 
Performance evaluations

	R1-091756
	Uplink VoIP Evaluation for ITU Test Environments and Deployment Scenarios
	Nokia, Nokia Siemens Networks
	 


Decision: Document is noted. 
	R1-091825
	VoIP evaluation of LTE for ITU submission
	Huawei
	 


Decision: Document (presented by Chengyu Wang from Huawei) is noted. 
	R1-091833
	Preliminary System Evaluation Results for ITU Submission 
	Texas Instruments
	 


Decision: Document is noted. 
	R1-092022
	LTE Performance and IMT-Advanced Requirements
	Ericsson
	 


Decision: Document is noted. 
	R1-092047
	LTE DL performance for ITU scenarios
	Qualcomm Europe
	 


Decision: Document is noted. 
	R1-092048
	LTE UL performance for ITU scenarios
	Qualcomm Europe
	 


Decision: Document is noted. 
(From AI 15.7)

	R1-092195
	Cell spectrum efficiency evaluation of LTE FDD for ITU submission
	Huawei
	(R1-091822)


Decision: Document (presented by Chengyu Wang from Huawei) is noted. 
	R1-092196
	ITU evaluation assumption for LTE TDD and cell spectrum efficiency evaluation
	Huawei
	(R1-091823)


Decision: Document (presented by Chengyu Wang from Huawei) is noted. 
	R1-091824
	Consideration on LTE-A features to be evaluated for ITU submission
	Huawei
	 


Decision: Document (presented by Chengyu Wang from Huawei) is noted.
	R1-092201
	Proposed Parameters and Configurations for TDD LTE-A Performance Evaluation for ITU Submission
	CMCC
	(R1-092192)


Decision: Document is noted.
	R1-092220
	Downlink SU-MIMO reference results for the ITU evaluation
	Nokia, Nokia Siemens Networks
	 


Decision: Document is noted.

Non ITU model
The following contribution has not been treated.
	R1-092045
	Refinement of hot spot and femto deployment parameters
	Qualcomm Europe, Mitsubishi Electric
	 


15.1
Downlink RS
CSI RS General

	R1-092096
	DL RS for LTE-Advanced
	NTT DOCOMO
	 


The document was presented by Sadayuki Abeta from NTT DoCoMo and focuses on the following two discussion points:
· Usage and overhead estimation for the CSI-RS and Rel-8 CRS

· During the SI phase, retain all options, i.e., all combinations of the maximum number of transmission layers and the number of Rel-8 CRS antenna ports, should be allowed in R1-091657.

· Complementary use of the Rel-8 CRS is FFS.

· Possible overhead estimations for the CSI-RS and Rel-8 CRS assuming a 4-by-2 antenna configuration for the ITU-R evaluation are summarized in Table 2.

· Multiplexing scheme and transmission power utilization for the DM-RS

· To achieve full Tx power utilization in each layer, the preferred multiplexing schemes are CDM, FDM, or a hybrid of these schemes (TDM is to be avoided).

· If FDM is employed, the transmission power of each RE for the DM-RS should be set higher than that for the PDSCH in each transmission layer according to the number of layers multiplexed using FDM.

· If the above two conditions are satisfied, the DM-RS density of 12 REs/RB is also sufficient for Rank-2 transmission.
Discussion (Question / Comment): RIM requested clarification on the meaning of 3dB power boosting assumption.
Decision: Document is noted.

Mr Chairman asked whether following contributions could be presented on behalf of non attending companies. As there was no positive answer, these contributions have not been treated.
	R1-091685
	Clarification on precoded UE-specific demodulation RS
	NEC Group
	 

	R1-091686
	On the role of Rel-8 cell-specific RS as CSI-RS for LTE-A
	NEC Group
	 

	R1-091742
	Views on downlink RS
	Panasonic
	 


	R1-091795
	Considerations on downlink antenna mapping
	Huawei
	 


The document was presented by Mattias Wennström from Huawei and provides an analysis of the antenna mapping for Rel.8 antenna ports is done and we also discuss the feasibility of using antenna mapping also for the new CSI-RS in Rel.10.

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

	R1-092021
	RS Design Framework for LTE-A and overhead reduction
	Ericsson
	 


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

· 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
· Support CSI measured on 8 Rel-10 CSI RS for the case of 8 antenna ports configured for CSI measurements

· Support measurements on 4 Rel-10 CSI RS for the case of 4 antenna ports configured for CSI measurements

Discussion (Question / Comment): Alcatel Lucent commented that Rel-8 CRS should also be used for LTE-A.
Decision: Document is noted.

	R1-092110
	Issues on Downlink RS for LTE-Advanced
	LG Electronics
	 


The document was presented by Moonil Lee from LGE and concludes that:
· If eNB supports up to a maximum of 4-layer transmission, only Rel-8 CRS are used for channel measurement.

· If antenna virtualization is specified, legacy CRS can be reused as a part of CSI-RS. Otherwise, new 8 CSI-RS should be defined to support higher order MIMO.

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

	R1-092204
	Discussion on CSI-RS for LTE-Advanced
	Samsung
	(R1-091865)


The document was presented by Charlie Zhang from Samsung and proposes the following design considerations on the CSI RS:

· To mitigate the negative impact on legacy UE’s performance in a backward compatible subframe where CSI RS is transmitted, it is proposed to design a CSI RS pattern to occupy groups of two adjacent REs starting from even-index subcarrier. 
· To reduce the CSI RS overhead within a subframe, it is proposed for eNodeB to transmit the additional CSI RS’s in two subframes.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091907
	Considerations of CSI-RS Design for LTE-Advanced
	Pantech & Curitel
	 


The document was presented by … from Pantech & Curitel and shows CSI-RS for DL CoMP design views as: 

· The number of cells that UE should be able to estimate based on the required by DL CoMP. 

· The number of antenna ports per cell that needs to be supported for fairness or required throughput according to environment of UE such as located in cell boundary and so on.

· The analysis of trade-off between low complexity and de-spreading performance should be considered

· UE might be needed to select the complex or de-spreading scheme and link performance according to QoS of application.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091985
	Considerations on CSI-RS design for LTE-Advanced
	CATT
	 


The document was presented by … from CATT and provides the following recommendations on the CSI-RS design: 

· In order to avoid collision with other physical channel and R8 RS, CSI-RS is distributed in one OFDM symbol. For both frame structure 1 and 2, the 6th symbol in downlink subframe is preferred.

· Both CDM-based and FDM-based CSI-RS should be investigated further. 

· CSI-RS can be assigned in TDD special subframe.

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

	R1-092049
	CSI RS function in LTE-A
	Qualcomm Europe
	 


The document was presented by Juan Montojo from Qualcomm and proposes the following:

· CSI-RS is transmitted at all antenna ports defined for LTE-A transmission irrespective of the total number of antenna ports. 

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

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

Friday 8th 
	R1-092231
	Way Forward on CSI RS
	Ericsson, LG Electronics, Nokia, Nokia Siemens Networks, Qualcomm, Texas Instruments, CATT, Huawei, ALU, Philips, Motorola
	 


The document was presented by George Jöngren from Ericsson.
Discussion (Question / Comment):
Decision: Document is noted and the way forward is agreed.

The following set of contributions has not been treated.

	R1-091713
	DM RS Design for downlink transmission
	ZTE
	 

	R1-091714
	DL Reference Signal Design for CSI generation in LTE-Advanced
	ZTE
	 

	R1-091747
	DL DM-RS with inter-cell considerations
	Panasonic
	 

	R1-091757
	Further considerations on UE-specific reference symbol multiplexing for LTE-Advanced downlink
	Nokia, Nokia Siemens Networks
	 

	R1-091758
	On the impact of CSI-RS puncturing to Rel’8 PDSCH performance
	Nokia, Nokia Siemens Networks
	 

	R1-091834
	Further Details on Downlink Reference Signal Design
	Texas Instruments
	 

	R1-091914
	Complementary CRS Designs
	Nortel
	(R1-091390)

	R1-091934
	DRS Design for LTE Rel-9 Enhanced DL transmission and Extension to LTE-A 
	Motorola
	 

	R1-091950
	CSI-RS and DRS Design for LTE-A System   
	Fujitsu
	 

	R1-091951
	Performance Evaluation for CSI-RS in LTE-A System 
	Fujitsu
	 

	R1-091953
	Subframe configuration for supporting high order DL MIMO 
	Fujitsu
	 

	R1-091984
	Demodulation RS design for LTE-A
	CATT
	 

	R1-092020
	Downlink DM RS Design 
	Ericsson
	 

	R1-092050
	DM-RS for LTE-A
	Qualcomm Europe
	 

	R1-092108
	Details on CSI-RS Design for Higher-Order MIMO
	LG Electronics
	 

	R1-092109
	Consideration on DM-RS Design for LTE-Advanced
	LG Electronics
	 

	R1-092158
	Multi-cell cooperative RS in CoMP 
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-092189
	Discussions on DM-RS design for LTE-A
	CMCC
	 

	R1-092190
	Performance evaluation of 4 layers DM-RS 
	CMCC
	 

	R1-092205
	Discussion on DM-RS for LTE-Advanced
	Samsung
	(R1-091866)

	R1-092217
	LTE-A downlink DM-RS pattern design
	Huawei
	(R1-091796)


15.2
Coordinated Multipoint Transmission/Reception (CoMP)
	R1-092232
	Summary of email discussions for CoMP
	Qualcomm Europe
	 


The document was presented by Juan Montojo from Qualcomm and summarizes the email discussions focused on the following list of items and proposals:
· Refinement of CoMP sets
· Rename CoMP reporting set to CoMP measurement set

· Further discuss what could make CoMP transmission point(s) not transparent to the UE to see whether we can conclude on the transparency of CoMP transmission point(s) to the UE.
· Feedback in support of DL CoMP
· More discussion needed
· Modelling of UL CoMP in system simulations
· Further understanding on the effect of ISI from large relative delay differences at the receiving points is needed. The prioritization of this work can look at how likely UL CoMP will be required for meeting the ITU and 3GPP internal targets for the UL.
Discussion (Question / Comment): Motorola raised the point that many design options have been proposed as listed in the summary and asked how RAN1 do intend to handle the situation for further progress. Mr Chairman commented that RAN1 shouldn’t give the impression to standardize all these options before RAN1 knows what to do?
Except first bullet highlighted in blue, the other topics shall require more discussion before any agreement could be made as rapporteur said. 
Decision: Document is noted.

Conclusion
· Rename CoMP reporting set to CoMP measurement set
· W.r.t terminology, continue discussion over email reflector

· W.r.t feedback issue, off line discussion ad-hoc session (Wednesday evening – chaired by Juan Montojo from Qualcomm) 
Downlink SU-CoMP
	R1-091715
	Downlink CoMP transmitting scheme based on beamforming
	ZTE
	 


The document was presented by … from ZTE and deals with the CoMP multi-antenna transmission structure based on beamforming. The paper provides simulation result showing that the performance of SFBC-CoMP is better than CDD-CoMP, but need orthogonal reference signals. Additionaly SFBC +BF-CoMP can provide greatly performance gains compared with SFBC-CoMP. 
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091988
	Further Considerations on Global Precoding
	CATT
	 


The document was presented by Zukang Shen from CATT and provides evaluation results of coherent transmission (global precoding) scheme. This is a revised version of contribution R1-091519. The paper concludes that global precoding provides significant gains with limited number of cooperating cells, and that the gain is relatively easy to obtain in TDD configuration.

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

	R1-092102
	MBSFN Precoding with Antenna Selection for DL CoMP
	SHARP
	 


The document was presented by Sayantan Choudhury from Sharp and concludes:

· In the event of very limited feedback (or no additional feedback) for DL CoMP operation, a simple MBSFN precoding should be the default CoMP precoding mode. 

· In order to improve the spectral efficiency, if additional feedback bits are allowed for DL CoMP operation, we propose that AS-MBSFN precoding (a simple extension to MBSFN precoding with minimal overhead) should be the default CoMP precoding mode.

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

	R1-092159
	Downlink non-coherent SU-CoMP schemes comparison for TDD systems
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 


The document was presented by Ms Jungah Lee from Alcatel Lucent and provides a comparison of four non-coherent precoding schemes for CoMP in TDD systems, namely:

· Scheme 1: Local precoding + RF combining

· Scheme 2: SFN precoding

· Scheme 3: Local precoding + SM

· Scheme 4: Local precoding + TD

As a result, local precoding + RF combining scheme is recommended as one of the candidate non-coherent SU CoMP schemes. However, other schemes may have their favorite usage scenarios and need further efforts.

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

	R1-091797
	Performance of DL Coordinated Beam Switching under varying traffic loads 
	Huawei
	 


The document was presented by Kome Oteri from Huawei and analyzes the CQI report issue in coordinated beamforming and gives a simulation result of the proposed coordinated beam switching scheme, which shows that coordinated scheduling technique can achieve an obvious gain, and it’s an effective method to manage the interference in small cells. So in order to facilitate the coordination in CoMP system, it’s a necessary to add a specific CQI report mechanism in LTE-Adv. In order to achieve these gains it is important that the UE does not indiscriminately average measured CQI’s., but only average CQI’s over a beam period.

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

Downlink MU-CoMP

	R1-091712
	Preliminary Performance Study on CoMP Schemes
	ZTE
	 


The document was presented by … from ZTE and deals with multi-user joint processing and coordinated scheduling.  Assuming overhead of DM-RS and CSI-RS were not taken into account and two-cell CoMP was considered where each cell has two transmit antennas for joint processing and four transmit antennas for coordinated scheduling, the paper results showed that in Case 1 environment, joint processing provides about 11% and 50% improvement of average cell throughput and cell edge throughput, respectively. Less gain was observed from coordinated scheduling: 3.5% for average throughput and 20% in cell edge throughput, although its absolute average throughput is higher due to the single cell 4x2 SU-MIMO for non-CoMP users. The simulation study seems to suggest:

· Multi-user joint processing has the potential to further improve the cell throughput

· Trade-off between joint processing and coordinated scheduling/beamforming: absolute average throughput vs. cost of putting more antennas at each cell

Discussion (Question / Comment): Qualcomm commented that the comparison results are not fair (agreed by ZTE, who confirmed that additional simulations shall be ran.

Motorola questioned on the simulations assumptions been used.
Decision: Document is noted.

	R1-092221
	Spatial Correlation Feedback to Support LTE-A MU-MIMO and CoMP Operations
	Motorola
	(R1-091936)


The document was presented by Jeff Zhuang from Motorola and provides system results showing that > 20% performance gains can be obtained over release-8 reference MIMO schemes using spatial correlation feedback and larger gain can be obtained using 8 transmit antenna. The paper lists the following advantages:

· Significant performance improvements with acceptable overhead

· Graceful degradation of performance with impairments 

· Implicit adaptation to the uplink channel quality 

· Allow better pairing and precoding selection using centralized algorithms at the eNB, while reducing the need to rely on feedback specific to coordinated transmission modes.

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

Feedback (Friday 8th )
	R1-092272
	CoMP feedback discussion
	Ad-hoc rapporteur (Qualcomm Europe)
	 


The document was presented by Juan Montojo from Qualcomm and summarizes RAN1 discussions on both implicit and explicit feedbacks.
Discussion (Question / Comment): .
Decision: Document is noted and agreed.

	R1-092284
	TP on feedback in support of DL CoMP for LTE-A TR
	Qualcomm Europe
	(R1-092280)


The document was presented by Juan Montojo from Qualcomm and provides a text proposal for TR36.814 on DL CoMP feedback mechanisms put forth in the ad-hoc session for CoMP in R1-092272.
Discussion (Question / Comment): Delete the definition of Measurement set (to avoid confusion with CoMP measurement set) was asked both by Ericsson and Alcatel-Lucent.
Decision: Document is noted and TP is for email approval until May 15th.
The following set of contributions has not been formally reviewed.
	R1-091687
	Discussion on the relation between CoMP cooperating set and CoMP reporting set
	NEC Group
	 

	R1-091688
	Potential gain of DL COMP with joint transmission
	NEC Group
	 

	R1-091718
	Timing-Advance Issue  in Uplink CoMP
	ITRI, CHTTL
	 

	R1-091720
	Multi-cell co-operative beamforming: TP for TR36.814
	Philips
	 

	R1-091741
	Comparison of Orthogonal/Non-orthogonal CoMP transmission for PUCCH 
	Panasonic
	 

	R1-091745
	Discussion on combined/non-combined CQI reporting
	Panasonic
	 

	R1-091746
	Discussion on the relationship between CoMP Sets
	Panasonic
	 

	R1-091751
	Definition of Backhaul according to Level of Cooperation in CoMP UL
	Alcatel-Lucent
	 

	R1-091759
	CoMP cell set selection and performance evaluation considerations
	Nokia Siemens Networks, Nokia
	 

	R1-091760
	Uplink DM RS from  CoMP viewpoint
	Nokia Siemens Networks, Nokia
	 

	R1-091782
	Estimation of extended PMI feedback signalling required for user intra-cell and
inter-cell coordination 
	Alcatel-Lucent
	 

	R1-091786
	Opportunistic uplink coordinated multi-point reception for LTE-A
	Institute for Infocomm Research
	 

	R1-091798
	System modeling and performance evaluation for uplink CoMP considering delay spread issue
	Huawei
	 

	R1-091799
	Downlink CoMP system evaluation and feedback analysis for each category
	Huawei
	 

	R1-091830
	Views on the relationship among CoMP sets
	CMCC
	 

	R1-091835
	Consideration on UE feedback in support of DL CoMP
	Texas Instruments
	 

	R1-091836
	Timing Advance Commands in Support of UL COMP Operation 
	Texas Instruments
	 

	R1-091867
	Discussion on CoMP transmission mode
	Samsung
	 

	R1-091868
	Design considerations for COMP Joint Transmission
	Samsung
	 

	R1-091869
	CoMP Operational Mode Feedback Discussions
	Samsung
	 

	R1-091903
	Adapative Cell Clustering for CoMP in LTE-A
	Hitachi
	 

	R1-091904
	An Efficient DPC MIMO Scheme for Downlink CoMP in LTE-A
	Hitachi
	 

	R1-091908
	Discussion on resource allocation in LTE-A CoMP Network
	Pantech & Curitel
	 

	R1-091915
	Discussion on the support of DL CoMP transmission 
	Nortel
	(R1-091381)

	R1-091916
	Further performance evaluations of CoMP solutions
	Nortel
	(R1-091380)

	R1-091917
	Power Allocation among eNBs in Closed-Loop DL CoMP
	Nortel
	(R1-091378)

	R1-091918
	Spatial Multiplexing in DL CoMP: Closed-Loop and Open-Loop Capacity Results
	Nortel
	(R1-091379)

	R1-091919
	Updates on Cell Clustering for CoMP Transmission/Reception
	Nortel
	(R1-091377)

	R1-091935
	CoMP Operation and Evaluation
	Motorola
	 

	R1-091954
	Different Types of DL CoMP Transmission for LTE-A
	Fujitsu
	 

	R1-091955
	Performance Evaluation of Coherent SU and MU CoMP for LTE-A
	Fujitsu
	 

	R1-091956
	Pseudo Transmission Timing Control using Cyclic Shift for Downlink CoMP Joint Transmission
	Fujitsu
	 

	R1-091957
	Received Timing Difference in Downlink CoMP Transmission 
	Fujitsu
	 

	R1-091958
	Efficient HARQ Protocol for SIC based DL CoMP 
	Fujitsu
	 

	R1-091969
	Considerations on the selection method for CoMP cells
	Potevio
	 

	R1-091970
	Discussion of interference coordination for inter-eNB CoMP Transmission
	Potevio
	 

	R1-091976
	Multi-cell PMI coordination for downlink CoMP
	ETRI
	 

	R1-091986
	Analysis of Feedback Signalling for Downlink CoMP
	CATT
	 

	R1-091987
	Performance Evaluation for Coordinated Beamforming
	CATT
	 

	R1-092023
	PDSCH mapping for CoMP 
	Ericsson
	 

	R1-092051
	Preliminary CoMP gains for ITU micro scenario
	Qualcomm Europe
	 

	R1-092052
	CoMP Cooperative Silencing Hotzone DL Performance
	Qualcomm Europe
	 

	R1-092053
	CoMP cooperative Silencing Hotzone UL Performance
	Qualcomm Europe
	 

	R1-092055
	Feedback considerations for DL MIMO and CoMP
	Qualcomm Europe
	 

	R1-092056
	Hierarchical feedback in support of DL CoMP operation
	Qualcomm Europe
	 

	R1-092057
	Signaling for Spatial Coordination in DL CoMP
	Qualcomm Europe
	 

	R1-092098
	Inter-cell Radio Resource Management for Heterogeneous Network
	NTT DOCOMO
	 

	R1-092111
	Feedback information for downlink coordinated scheduling/beamforming
	LG Electronics
	 

	R1-092112
	Multi-layered Rate Control for SIC-based CoMP
	LG Electronics
	 

	R1-092113
	Multi-layered Rate Control for Uplink CoMP
	LG Electronics
	 

	R1-092114
	Mixed CoMP Operation      
	LG Electronics
	 

	R1-092145
	Uplink coordinated multi-point reception with distributed inter-cell interference suppression for LTE-A 
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-092146
	Efficient uplink coordinated multi-point reception with reduced backhauling cost
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-092147
	A progressive multi-cell MIMO transmission with sequential linear precoding design in TDD systems
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-092149
	Comparison of CSI feedback schemes
	 Alcatel-Lucent
	 

	R1-092150
	Consideration of Backhaul Technology Evolution in Support of CoMP
	 Alcatel-Lucent
	 

	R1-092160
	DL non-coherent multi-user MIMO joint transmission (MU-MIMO JT) scheme and system performance evaluations in TDD systems
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-092197
	On CSI feedback for ITU Requirement Fulfilling CoMP Schemes
	Ericsson
	(R1-092024)

	R1-092208
	Advantages of CoMP operation for delay sensitive traffic in CSG environment
	Qualcomm Europe
	(R1-092054)


15.3
Relaying

Channel model
	R1-091765
	Text proposal on eNB-RN channel model
	Nokia Siemens Networks, Nokia
	 


The document was presented by Jari Lindholm from NSN and is a draft text proposal for TR36.814 reflecting the impact of the site planning and LOS on the eNB-RN path loss model and shadow standard deviation, which can be a compromise between different approaches, scenarios and effects.

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

	R1-091804
	Considerations on channel model of eNB-RN link
	Huawei, LGE
	 


The document was presented by Shawn Tsai from Huawei and proposes the channel model of eNB-RN link by including the LOS path and designing one relay placement method. Path loss models for LOS and NLOS scenarios are combined based on the principle discussed in TR36.814 to get the final path loss model.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-092155
	Channel models for ART RN in LTE-Advanced
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 


The document was presented by … from Alcatel Lucent and discusses the propagation model for Above Roof Top RN scenario.

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

Continue discussion on possible modification of the eNB-RN link channel model.

	R1-092191
	Relay Evaluation Methodologies for LTE-Advanced
	CMCC
	 


The document was presented by Tang Hai from CMCC and proposes a guideline for Relay Evaluation Methodologies for LTE-Advanced. A list of scenarii is proposed and additionaly some ideas on path loss model, antenna pattern, RN transmit power… are also provided. 
Discussion (Question / Comment): LGE commented that this contribution was very in line with R1-091804. LGE also raised concern on the new penetration loss model of an outdoor-to-indoor relay.
Decision: Document is noted. Proposals shall be considered in further discssions on relays.
Type 2 Relays

	R1-091803
	Understanding on Type 1 and Type 2 Relay
	Huawei
	 


The document was presented by Changhoi Koo from Huawei and provides a comparison of type 1 & type 2 relays.
	Item
	Type 1
	Type 2

	Decision
	R1-091098
	R1-091632

	Type of Relay
	L2 and L3 Relay
	L2

	PHY Cell ID
	Own cell ID
	No cell ID 

	Transparency
	Non transparent Relay node to UE
	Transparent Relay node to UE

	New cell
	Create new cell (another eNB)
	Not create new cell 

	RF parameters
	Optimized parameters
	N/A

	HO 
	Inter cell HO (generic HO)
	HO transparently to UE

	Control Channel Generation
	Generate synch. channel, RS, H-ARQ channel and scheduling information etc.
	Not generate its own channel but decodes/forwards donor eNB’s signal to UE

	Backward compatibility
	Support (appear as a Rel-8 eNB to Rel-8 UE)
	Support (able to relay also to/from Rel-8 UE)

	LTE-A  (Forward compatibility)
	Support (it appear differently than Rel-8 eNB to LTE-A UE) 
	??

	Awareness to MS
	??  (>Rel-8 eNB to LTE-A UEs or Relay)
	??

	Cooperation
	Inter cell cooperation
	Intra cell cooperation

	Backhaul utilization
	Higher
	Lower

	Usage model
	Coverage extension
	Throughput enhancement and coverage extension

	Cost
	Higher
	Lower


Discussion (Question / Comment): Ericsson commented that full stack of protocol doesn’t really impact the cost (cost is more related to transmitted power, number of users per cell…).
Decision: Document is noted.

	R1-091941
	Discussion of Type II (Transparent) Relays for LTE
	Motorola
	 


The document was presented by Ravikiran Nory from Motorola and comments the following questions:
· Whether Type II relay is an Analog repeater or a Decode-Forward relay, what potential functionality is contained in a Type II relay - PHY/MAC/RLC/PDCP, partial RRC or full RRC?
· How does an eNB communicate with the Type II relay i.e. where is the backhaul link and how does it co-exist with an access link?

Discussion (Question / Comment): No comment.
Decision: Document is noted.

	R1-092236
	Type II relay enhancement via resource reuse
	Vodafone, CMCC, CHTTL
	(R1-091967)


The document was presented by Mingkai Nan from Vodafone and addresses Type II relay capability in resource reuse among RNs, for further cell throughput enhancement.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091991
	Design of Type II Relay in LTE-A
	CATT
	 


The document was presented by Zukang Shen from CATT and provides CATT’s views, assuming Rel-8 backward compatibility, whether Type II relay shall transmit the Rel-8 control/reference/synchronization signals, such as CRS, PDCCH, PBCH, SIB, PSS, SSS, etc.

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

Friday 8th 

	R1-092264
	Way forward for type II relay
	Alcatel-Lucent, ASB, CATT, CHTTL, CMCC, Huawei, HTC, InterDigital, ITRI, Potevio, Qualcomm, RIM, Samsung, Vodafone, ZTE
	 


The document was presented by Mingkai Nan from Vodafone.

Decision: Document is noted and is agreed.

Backhaul link Type I (General discussion)

	R1-092246
	Text proposal on backhaul resource assignment
	Nokia, Nokia Siemens Networks, Ericsson, Motorola, RIM, TI, NEC, Samsung, Huawei, CATT, LGE, CMCC, Qualcomm, ZTE
	(R1-092241)


The document was presented by Erik Dahlman from Ericsson and is text proposal for chapter 9 of 36.814.
Discussion (Question / Comment): Sharp proposed to replace wording “the R-PDCCH can assign” by “the R-PDCCH is used to assign”.
Decision: Document is noted and TP is agreed in R1-092249.

The following set of contributions has not been reviewed.
	R1-091689
	MBSFN Subframe and Control Structure for Relay Type 1 nodes
	NEC Group
	 

	R1-091709
	Performance Update of Type I and Type II Relays
	ZTE
	 

	R1-091710
	Cooperation Scheme Considerations for Type II Relay
	ZTE
	 

	R1-091711
	Type II Relay for DL Cooperative Retransmission
	ZTE
	 

	R1-091721
	Combination of relaying with inter-node cooperative transmission – initial evaluation
	Philips
	 

	R1-091737
	Control Signalling for Relay Nodes
	Panasonic
	 

	R1-091761
	Effect of Relaying on Coverage
	Nokia Siemens Networks, Nokia
	(R1-091356)

	R1-091762
	Cell Edge Performance for Amplify and Forward vs. Decode and Forward Relays
	Nokia Siemens Networks, Nokia
	(R1-091357)

	R1-091763
	Control Channel for Relay Backhaul link 
	Nokia Siemens Networks, Nokia
	(R1-091359)

	R1-091764
	Selection criteria for relay site planning
	Nokia Siemens Networks, Nokia
	 

	R1-091766
	Further considerations on TDD Relay
	Nokia, Nokia Siemens Networks
	(R1-091360)

	R1-091767
	Improved Access-backhaul Partition Scheme for TDD Relay
	Nokia, Nokia Siemens Networks
	 

	R1-091783
	Relay Link Control Signalling 
	Research In Motion UK Ltd
	 

	R1-091784
	Relay Link HARQ Operation 
	Research In Motion UK Ltd
	 

	R1-091800
	Discussion on relay in CoMP
	Huawei
	 

	R1-091801
	Backhaul multiplexing for type 1 relays
	Huawei
	 

	R1-091802
	Spatial Multiplexing of Type-2 L1 and L2 Relays
	Huawei
	 

	R1-091803
	Understanding on Type 1 and Type 2 Relay
	Huawei
	 

	R1-091805
	Downlink performance evaluation of type 1 relay
	Huawei
	 

	R1-091806
	Interference mitigation for control channels and signals of type 1 relays
	Huawei
	 

	R1-091807
	Consideration on FDD Type 1 Relay Frame Structure
	Huawei
	 

	R1-091808
	Overview and text proposal for type 1 relay TDD frame structure
	Huawei
	 

	R1-091831
	Considerations on eNB-to-Relay backhaul design
	CMCC
	 

	R1-091832
	Text proposal for eNB-to-Relay backhaul
	CMCC
	 

	R1-091870
	Guard period in UL backhaul subframes
	Samsung
	 

	R1-091871
	Discussion on Backhual control design for Type-I L3 relay
	Samsung
	 

	R1-091909
	Discussion on access/backhaul link bandwidth allocation in LTE-A Relay Network
	Pantech & Curitel
	 

	R1-091920
	An Evaluation Methodology for Cellular Wireless Network Containing Relay
	Nortel
	(R1-091391)

	R1-091921
	Considerations on link budgets for systems containing relays
	Nortel
	

	R1-091922
	Inband backhaul design for Relay
	Nortel
	

	R1-091937
	Frame Structure and Signaling to Support Relay Operation 
	Motorola
	 

	R1-091938
	Relay System Simulation results with coverage boosting and control channel modeling
	Motorola
	 

	R1-091939
	Relay Design for LTE-A
	Motorola
	 

	R1-091940
	Relay Impact on LTE System Performance
	Motorola
	 

	R1-091942
	Backhaul options for Type 1 Relays for TDD LTE-A 
	Motorola
	 

	R1-091959
	Discussion on Backhaul link of Type-1 Relay for LTE-A TDD
	Fujitsu
	 

	R1-091960
	Relaying with Channel Resource Reuse and SIC for LTE-Advanced
	Fujitsu
	 

	R1-091964
	Impact of UL backhaul existence on PRACH slot configuration
	Fujitsu
	 

	R1-091965
	DL eNodeB sub-frame for DL backhaul
	Fujitsu
	 

	R1-091968
	On the application of type II and type I relay
	Potevio
	 

	R1-091974
	Considerations on guard period in backhaul uplink subframe
	ETRI
	 

	R1-091975
	Reference signals for eNB-relay backhaul link
	ETRI
	 

	R1-091989
	DL and UL Backhaul Subframe Allocation for Type I Relay in LTE-A
	CATT, CMCC, Potevio
	 

	R1-091990
	Design of Backhaul Control Channel for Type I Relay in LTE-A
	CATT
	 

	R1-091992
	Consideration on Relay Backhaul Link Quality
	CATT
	 

	R1-092025
	Characteristics, implications, and assessment of type-II relaying 
	Ericsson
	 

	R1-092058
	Challenges with Type II relay operation
	Qualcomm Europe
	 

	R1-092059
	Techniques to maximize the Type 1 relay gains
	Qualcomm Europe
	 

	R1-092115
	Resource Allocation and Downlink Control Channel Structure for Relay Backhaul Link 
	LG Electronics
	 

	R1-092116
	Backhaul subframe allocation for HARQ operation
	LG Electronics
	 

	R1-092117
	Considerations on coexistence of different types of relays    
	LG Electronics
	 

	R1-092118
	On the complementariness of TDD in-band relaying methods
	LG Electronics
	 

	R1-092119
	RAN1 Specification Issues of eNB-to-RN Backhauling in UL Resource
	LG Electronics
	 

	R1-092120
	Regulatory Issues of eNB-to-RN Backhauling in UL Resource
	LG Electronics
	 

	R1-092121
	Considerations on RS Transmission in Type II Relay     
	LG Electronics
	 

	R1-092151
	Timing synchronization for TDD Type 1 relay (Doc)
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-092152
	An Improved Forward Scheme for L2 Relay system with Parity-Check based Network Coding in UL
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-092153
	Consideration on Type II Relay UE selection and CRS Channel Estimation Performance
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-092154
	Interference analysis for Type1 and Type2 Relay
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-092156
	Performance of Cooperative and non-Cooperative Type II Relay
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-092157
	System Design Framework to Support Type II  Relay Operation 
	 Alcatel-Lucent, CHTTL
	 

	R1-092161
	Network coded relay and its chase combining
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-092162
	Type II relay considerations with the separation of control and data
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-092168
	Carrier Aggregation Considerations for Relays
	Motorola
	 

	R1-092169
	Optimization of Resource Assignment for UL Backhaul for Relays
	Motorola
	 

	R1-092182
	Considerations for TDD Relay Frame Structure 
	CATT
	 

	R1-092184
	Considerations on Interference under Type 1 RN
	LG-Nortel
	(R1-091676)

	R1-092185
	Self Interference : Measurement and cancellation
	LG-Nortel
	(R1-091677)

	R1-092186
	Cognitive Interference Management for Type I Relays
	CEWiT
	 


15.4
Bandwidth extension
	R1-092219
	Summary of email discussion on bandwidth extension
	Nokia
	 


The document was presented by Asbjørn Grøvlen from Nokia and summarizes the outcomes of email discussion on BW extension and proposes to take option 1a (One PDCCH indicates an allocation on the same CC ) as baseline and study option 1b (One PDCCH indicates an allocation on the same or a different CC ) further. 

Discussion (Question / Comment): Questions raised whether option 1 (Separate PDCCH for each component carrier) was already agreed.
Decision: Document is noted.

DL control signaling on PDCCH

	R1-091874
	Overview of Separate and Joint PDCCH Coding
	Samsung, CATT, CMCC, ETRI, Huawei, LGE, Nokia, Nokia Siemens Networks
	 


The document was presented by Aris Papasakellariou from Samsung and provides different comparison metrics to justify the choice for Separate PDCCH Coding per CC adopted as baseline in LTE-A SI.
Discussion (Question / Comment): Qualcomm argued on the advantages of common PDCCH where the information for the component carriers assigned to one UE is jointly encoded and where the DCI format size is semi-statically fixed according to the number of CCs the UE is monitoring.
Decision: Document is noted.

	R1-091943
	PDCCH Signaling for Carrier Aggregation
	Motorola
	 


The document was presented by Ravikiran Nory from Motorola and illustrates the need for common PDCCH structure and further provides a preliminary design.
Discussion (Question / Comment): .
Decision: Document is noted.

Further to off line discussion, following was proposed and agreed as baseline:
· Separate coding of DL assignments and UL grants for each component carrier based on DCI format(s) for single carrier with an additional carrier indicator field of 0-3 bits

· In case of 0 bits, no carrier indicator

Component carrier structure

	R1-092061
	Notion of anchor carrier in LTE-A
	Qualcomm Europe
	 


The document was presented by Juan Montojo from Qualcomm and defines the concept of anchor and non-anchor carriers beneficial in terms of reducing the control overhead, as the system information, synchronization and paging for a certain cell would be provided on anchor carriers only. In addition, the anchor carrier would enable synchronization, camping and access in heterogeneous network environment where interference coordination would provide for at least one detectable (accessible) anchor carrier. The anchor carrier can further be used to provide reliable multicarrier control coverage in cases where the other carriers provide unreliable or variable SNR and overhead reduction due to the use of multicarrier assignments.
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091809
	Component carrier structures
	Huawei
	 


The document was presented by Brian Classon from Huawei and discusses backwards compatibility and component carrier structures. Following statements are drawn:
· Resource multiplexing: Orthogonal multiplexing of LTE and LTE-A resources within a component carrier can be performed by FDM and the resource ratio could be straightforwardly configured according to the defined LTE bandwidths.

· Non-backwards compatible carrier: The identification of such carrier could be done with current Rel.8 signalling. There is no need to introduce a separate SCH for LTE-A for facilitating non-backwards compatible component carriers, if such carriers are to be supported. 

· Anchor carrier: Carrier aggregation should be UE-specific and anchor carriers should not preclude such operation.

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

	R1-091690
	Views on non-bakward-compatible component carrier for LTE-A
	NEC Group
	 

	R1-091750
	Synchronization channel and system information for carrier
aggregation
	Panasonic
	 


Above 2 contributions were not presented due to the absence of proponents and no representative in the meeting room.

	R1-092122
	Component carrier types and the corresponding characteristics
	LG Electronics
	 


The document was presented by Joon-Kui Ahn from LGE and provides a rough categorization of CC types as follows:
· Active CCs adjusted by L1/L2 signaling based on the anchor CC(s) assigned by RRC signaling

· Primary/non-primary CCs

· Accessible/non-accessible CCs

· Backward compatible/non-compatible CCs

Discussion (Question / Comment): Some found difficult to figure the different types out and requested to let the discussion continue over email reflector.
Decision: Document is noted.

	R1-091701
	Asymmetric band aggregation and anchor carrier
	ZTE
	 


The document was presented by … from ZTE and provides an analysis for asymmetric carrier aggregation. As conclusion, it is proposed:

· UL/DL carriers should be paired 1 to 1 as specified in Rel-8 and the primary pair should be fully compatible to Rel-8. 

· Secondary pairing can be created to include component carriers not accessible by Rel-8 UE in asymmetric carrier aggregation. .

· A LTE-A UE can anchor in either primary or secondary pair.

· We need clarification from RAN4 on Rel-8 UE frequency separation. If no possible for Rel-8 to access alternative separation, we should introduce extra design for not compatible carriers and distinguish it with full compatible carriers.

· Unnecessary duplication of UL/DL feedback can be reduced if we apply these predefined pairing rules.
Discussion (Question / Comment): Ericsson commented whether an asymmetric scenario having more UL carriers than DL carriers might be useful.
Decision: Document is noted.

	R1-092180
	Support of non-backward compatible component carriers
	Nokia, Nokia Siemens Networks
	(R1-091770)


The document was presented by Lars Lindh from Nokia and discussed the need of non-backward compatible component carriers. 
Discussion (Question / Comment): .
Decision: Document is noted.

	R1-091993
	Issues on Asymmetric Carrier Aggregation
	CATT
	 


The document was presented by Zukang Shen from CATT and addresses issues in case of asymetric carrier aggregation, like Rel-8 backward compatibility, PDCCH design alternatives, PHICH alternatives and initial random access procedure.

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

The following set of contributions has not been reviewed.
	R1-091691
	PHICH mapping issues for asymmetric carrier aggregation
	NEC Group
	 

	R1-091692
	PDCCH Structure for LTE-Advanced System
	NEC Group
	 

	R1-091693
	DL/UL Resource Signalling for LTE-Advanced System
	NEC Group
	 

	R1-091694
	Effect of RBG size on throughput performance in LTE-A
	NEC Group
	 

	R1-091700
	On DL Component Carrier Ambiguity in Initial Random Access Procedure
	ZTE
	 

	R1-091702
	Uplink Control Channel Design for LTE-Advanced
	ZTE
	 

	R1-091706
	Downlink Control Signalling Design for LTE-A
	ZTE
	 

	R1-091740
	Further considerations on PHICH Linkage for carrier aggregation 
	Panasonic
	 

	R1-091744
	UL ACK/NACK transmission on PUCCH for carrier aggregation
	Panasonic
	 

	R1-091768
	Handling DCI formats and blind decoding in LTE-Advanced
	Nokia, Nokia Siemens Networks
	 

	R1-091769
	PHICH in LTE-Advanced
	Nokia, Nokia Siemens Networks
	 

	R1-091781
	Support of carrier aggregation for FDD and related control signalling
	Alcatel-Lucent
	 

	R1-091810
	PUCCH design for carrier aggregation
	Huawei
	 

	R1-091811
	Further Consideration on PDCCH for Carrier Aggregation
	Huawei, CMCC
	 

	R1-091812
	CM issues for uplink CA
	Huawei
	 

	R1-091828
	System simulation Results on Carrier Aggregation for bursty traffic
	CMCC
	 

	R1-091829
	PDCCH design for carrier aggregation
	CMCC
	 

	R1-091837
	Further views on initial access with asymmetric carrier aggregation 
	Texas Instruments
	 

	R1-091839
	Resolving CM and Cell ID Issues Associated with Aggregated Carriers
	Texas Instruments
	 

	R1-091840
	Extending PUCCH formats 1/1a/1b and 2/2a/2b for the Case of Multiple Component Carriers 
	Texas Instruments
	 

	R1-091873
	PHICH mapping in Asymmetric Carrier aggregation
	Samsung
	 

	R1-091875
	Control Signaling for Non-Contiguous UL Resource Allocations
	Samsung
	 

	R1-091876
	CSI Signaling in LTE-A
	Samsung
	 

	R1-091877
	UL ACK/NAK Transmission in LTE-A
	Samsung
	 

	R1-091878
	Concurrent PUSCH and PUCCH Transmissions
	Samsung
	 

	R1-091879
	SRS Transmission Issues in LTE-A
	Samsung
	 

	R1-091880
	UL Transmission Power Control in LTE-A
	Samsung
	 

	R1-091881
	Initial random access in asymmetric carrier aggregation
	Samsung
	 

	R1-091882
	Multiplexing of ACK/NACK, CQI & SR in LTE-A
	Samsung
	 

	R1-091923
	Control channel design for the support of wider bandwidth for LTE-Advanced
	Nortel
	

	R1-091944
	Control channel structure extension for post Release 8 LTE
	Motorola
	 

	R1-091945
	PDCCH False Detection
	Motorola
	 

	R1-091966
	Anchor component carrier
	Fujitsu
	 

	R1-091994
	DL Control Channel Scheme for LTE-A
	CATT
	 

	R1-091995
	PHICH for LTE-A
	CATT
	 

	R1-091996
	Multi-channel Transmission for UL ACK/NACK  in LTE-A
	CATT
	 

	R1-091997
	UL ACK/NACK transmission scheme for LTE-A
	CATT
	 

	R1-091998
	Discussion on UE behavior during initial access for carrier aggregation system
	CATT, ZTE 
	 

	R1-091999
	Initial Random Access Procedure for LTE-A
	CATT
	 

	R1-092026
	Control signaling for LTE-A
	Ericsson
	 

	R1-092034
	PDCCH for Carrier Aggregation 
	Philips
	 

	R1-092060
	Multi-carrier control for LTE-A
	Qualcomm Europe
	 

	R1-092064
	PHICH for MC operation
	Qualcomm Europe
	 

	R1-092099
	Initial Access Procedure for Asymmetric Wider Bandwidth in LTE-Advanced
	NTT DOCOMO
	 

	R1-092123
	UL ACK/NACK control channel design
	LG Electronics
	 

	R1-092124
	CM increase due to the repeated DL RS pattern
	LG Electronics
	 

	R1-092125
	HARQ process mapping across aggregated component carriers 
	LG Electronics
	 

	R1-092126
	UE-specific Carrier Assignment for LTE-Advanced
	LG Electronics
	 

	R1-092127
	Issues on DL/UL Control Signalling in Asymmetric Carrier Aggregation
	LG Electronics
	 

	R1-092128
	Initial Access Procedure in LTE-Advanced
	LG Electronics
	 

	R1-092129
	Resolving downlink carrier amiguity with RACH
	LG Electronics
	 

	R1-092141
	DL control signalling to support extended bandwidth     
	Nokia, Nokia Siemens Networks, Samsung, CMCC    
	 

	R1-092171
	Initial Random Access Procedure for Asymmetric Carrier Aggregation
	Motorola
	 

	R1-092172
	Uplink Control Signalling Design for Carrier Aggregation
	Motorola
	 

	R1-092173
	PDCCH Beamforming for LTE-A
	Motorola
	 

	R1-092198
	Downlink and Uplink Control to Support Carrier Aggregation 
	Texas Instruments
	(R1-091838)

	R1-092206
	Control Overhead Analysis on Aperiodic PUSCH
	SHARP
	(R1-092103)

	R1-092227
	Primary and Secondary PDCCH Design for LTE-A
	ZTE
	(R1-091707)

	R1-092230
	PDCCH design for carrier aggregation
	Panasonic
	(R1-091743)

	R1-092237
	PDCCH structure for multiple carrier aggregation in LTE-Advanced
	LG Electronics
	(R1-091697)

	R1-092239
	Carrier aggregation in heterogeneous networks
	Qualcomm Europe
	(R1-092062)


15.5
UL MIMO extension up to 4x4
	R1-092274
	MIMO AH summary
	Ad-hoc chair (Samsung)
	 


The document was presented by Juho Lee from Samsung and outlines the results of the parallel session on MIMO as follows in sections 15.5 and 15.6. 
Discussion (Question / Comment): .
Decision: Document is noted. Prepare a TP for both UL & DL MIMO for email approval until May 14th.
SU-MIMO: precoding
	R1-091774
	Precoding for  4  Tx UE in  LTE-Advanced UL 
	Nokia Siemens Networks, Nokia
	 


Decision: Document is noted.

	R1-091818
	Cubic metric friendly precoding for 4Tx UL MIMO
	Huawei
	 


Decision: Document (presented by Yang Tang from Huawei) is noted.

	R1-092068
	Precoder design for LTE-A UL MIMO operation
	Qualcomm Europe
	 


Decision: Document is noted.

	R1-092238
	Refinements on 4Tx Codebook Design for UL SU-MIMO
	Texas Instruments, Ericsson, LG Electronics, Nokia Siemens Networks, Nokia, Qualcomm
	 


Decision: Document is noted.

Scaling factor for 2TX:

· (1/sqrt(2)) is necessary for codebook index 4 and 5 of rank-1 case.
Conclusion for 4TX:

· Overall design principle

· Independent design for different ranks

· Decide upon codebook independently for each rank

· Rank1:

· A few vectors for selected antenna(s) (PA(s)) “turn-off” 
· Targeted for power saving in case of, e.g. antenna gain imbalance
· Rank2:

· CM preserving for all the 4x2 precoding matrices
· Each matrix has one zero and one non-zero exp(j element in each of the 4 rows
· Rank3: FFS

· CM-preserving or CM-friendly or Rel-8 DL or mixture or … 

· Mixture of CM-preserving and other approach (across different rank cases in case of dynamic rank adaptation), e.g., CM-friendly or Rel-8 DL: yes or no FFS

· Rank4: identity matrix

· Configuration for performance evaluation of precoding proposals
· UE tx antennas

· Two cross-polarized antennas (X) separated by lambda/2 

· eNB rx antennas

· Two cross-polarized antennas (X) separated by lambda/2 or 4*lambda

· Channel model: SCM defined for system level simulation

· Link or system level simulation can be done 

· Receiver: MMSE 

SU-MIMO: precoding - TDD aspects

	R1-091775
	Performance and implementation requirement of non-codebook precoding
	Nokia, Nokia Siemens Networks
	 


Decision: Document is noted.

	R1-092000
	Discussion on non-codebook based precoding
	CATT, RITT, Potevio
	 


Decision: Document is noted.

Conclusion

· Codebook-based precoding (same as FDD) as baseline

· Non-codebook-based precoding as enhancement: FFS

SU-MIMO: DM RS

	R1-092248
	Way forward on UL RS Design
	Nokia Siemens Networks, Ericsson, LGE, Nokia, Qualcomm Europe, Samsung, Texas Instruments
	15.5
	Decision
	 


Decision: Document is noted.

Conclusion

RS precoding
· DM RS
· 2-TX
· Rank = 1: Precoded RS
· Rank = 2: Precoded RS (using identity matrix)
· 4-TX
· Rank = 1: Precoded RS
· Rank = 2: Precoded RS
· Rank = 3: FFS
· Rank = 4: Precoded RS (using identity matrix)
· Same precoding for DM RS and PUSCH
· SRS
· Rel-10 SRS uses non-precoded (antenna specific) SRS
RS multiplexing
· DM RS
· Cyclic shift (CS) separation is the primary multiplexing scheme
· FFS: Orthogonal cover code (OCC) separation between slots as complementary multiplexing scheme.
· Codes are {+1, +1} and {+1, -1} 
· SRS
· Re-use Rel-8 principles (CS separation, IFDM separation)
Performance evaluation

	R1-091678
	Performance prediction of turbo-SIC receivers for system-level simulations
	Orange, Nokia, Nokia Siemens Networks, Texas Instruments
	 


Decision: Document is noted and the text proposal for TR 36.814 is agreed.
The following set of contributions has not been formally reviewed.
	R1-091699
	Transmit diversity for PUCCH in LTE-A
	ZTE
	 

	R1-091738
	Precoded SRS for LTE-Advanced 
	Panasonic
	 

	R1-091739
	Performance comparison of TxD schemes for PUCCH 
	Panasonic
	 

	R1-091771
	Tx Diversity for LTE-Advanced UL 
	Nokia Siemens Networks, Nokia
	 

	R1-091772
	Reference Signal structure for LTE-Advanced UL SU-MIMO
	Nokia Siemens Networks, Nokia
	 

	R1-091773
	LTE-Advanced SU-MIMO UE  Transmission in LTE Release 8 Network
	Nokia Siemens Networks, Nokia
	 

	R1-091785
	A Performance Study on LTE-A UL MIMO
	Research In Motion UK Ltd
	 

	R1-091813
	The number of DRS/SRS antenna ports for UL
	Huawei
	 

	R1-091814
	TX diversity scheme criteria for PUSCH
	Huawei
	 

	R1-091815
	Comparison of UL TX diversity scheme for PUSCH
	Huawei
	 

	R1-091816
	Performances of UL multiple antenna transmission for PUCCH
	Huawei
	 

	R1-091817
	Further evaluation of the layer shifting and bundling for LTE-A uplink
	Huawei
	 

	R1-091841
	HARQ Bundling for Uplink SU-MIMO
	Texas Instruments
	 

	R1-091843
	Discussion on UL DM RS for SU - MIMO 
	Texas Instruments
	 

	R1-091883
	UL Transmit diversity for PUCCH in LTE-A
	Samsung
	 

	R1-091884
	Performance evaluation on layer shifting and HARQ spatial bundling for LTE-A UL MIMO
	Samsung
	 

	R1-091885
	Discussions on UL  2Tx Transmit Diversity Schemes for PUSCH in LTE-A
	Samsung
	 

	R1-091886
	UL PUSCH 4Tx Transmit Diversity Schemes in LTE-A
	Samsung
	 

	R1-091924
	Discussion on Transmit diversity for PUSCH in LTE-A
	Nortel
	(R1-091375)

	R1-091925
	Evaluation of transmit diversity for PUCCH in LTE-A
	Nortel
	(R1-091374)

	R1-091947
	Multi-Antenna Support in UL PUSCH/PUCCH/PRACH/SRS Transmission
	Motorola
	 

	R1-092001
	Analysis of Layer Mapping for Uplink SU-MIMO
	CATT
	 

	R1-092027
	SU-MIMO in LTE-A 
	Ericsson
	 

	R1-092065
	PUCCH transmit diversity
	Qualcomm Europe
	 

	R1-092066
	PUSCH transmit diversity
	Qualcomm Europe
	 

	R1-092069
	Link and system analysis for UL beamforming
	Qualcomm Europe
	 

	R1-092100
	UL Transmit Diversity Schemes in LTE-Advanced
	NTT DOCOMO
	 

	R1-092104
	LTE-A transmit diversity schemes for PUCCH format 1/1a/1b
	SHARP
	(R1-091136)

	R1-092105
	Payload increase for LTE-A PUCCH format 2 achieved by Transmit Diversity
	SHARP
	 

	R1-092106
	LTE-A transmit diversity schemes for PUSCH
	SHARP
	 

	R1-092130
	Codebook design for 4Tx Uplink SU-MIMO     
	LG Electronics
	 

	R1-092131
	Link performance results for frequency non-selective precoding in uplink    
	LG Electronics
	 

	R1-092132
	Further details on layer shifting for UL SU-MIMO in LTE-A
	LG Electronics
	 

	R1-092133
	Consideration on DMRS design for UL SU-MIMO in LTE-A
	LG Electronics
	 

	R1-092134
	Performance evaluation of PUSCH 2Tx transmit diversity schemes in LTE-A
	LG Electronics
	 

	R1-092135
	Performance evaluation of PUSCH 4Tx transmit diversity schemes in LTE-A
	LG Electronics
	 

	R1-092136
	PUCCH TxD Schemes for LTE-A
	LG Electronics
	 

	R1-092143
	STBC-II Scheme with Non-Paired Symbols for LTE-Advanced Uplink Transmit Diversity 
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-092144
	Codeword Shifting for Clustered DFT-S-OFDM and N x DFT-S-OFDM for LTE-Advanced Uplink SU-MIMO
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-092163
	 HARQ Bundling with Layer Shifting for LTE-Advanced Uplink SU-MIMO
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-092164
	Interleaved Antenna Grouping for Clustered DFT-S-OFDM (slides)
	Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
	 

	R1-092229
	Further Link Analyses of SU-MIMO operation for UL of LTE-A
	Qualcomm Europe
	(R1-092067)

	R1-092234
	Progressing on 4Tx Codebook Design for Uplink SU-MIMO
	Texas Instruments
	(R1-091842)

	R1-092242
	Further Results on Layer Shifting Issue in UL-MIMO and Simulation Alignment Discussion
	Motorola
	(R1-091946)


15.6
DL MIMO extension up to 8x8
SU-MIMO

	R1-092028
	DL MIMO for LTE-A 
	Ericsson
	 


Decision: Document is noted.

	R1-092137
	Issues on Higher Order MIMO
	LG Electronics
	 


Decision: Document is noted.

	R1-092193
	Further discussion on 8TX downlink SU-MIMO
	Texas Instruments
	 


Decision: Document is noted.

Conclusion:

· Codeword to layer mapping
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· Codebook-based precoding feedback for single cell SU-MIMO as working assumption

· Continue discussion in relation to COMP feedback, MU-MIMO discussion

· Continue discussion about possibility of not having codebook-based precoding feedback

· TXD with 8 antennas for single cell operation

· PDCCH, PDSCH to Rel-10 UE in non-MBSFN subframes: Rel-8 TXD with 2 or 4 TX antennas used via standard-transparent virtualization

· PDSCH to Rel-10 UE in MBSFN subframes: continue discussion

· Alt1: no TXD transmission

· Alt2: Rel-8 TXD with DRS

· Alt3: Rel-8 TXD with Rel-8 CRS in control region only

· Layer shifting

· Continue discussion
· Per-PRB pair-based DRS design still seems appropriate

· Take into account the performance aspect related to interpolation of channel estimate across RBs 

· Need for indication of precoding granularity?  

· 8TX antenna SU-MIMO without PMI feedback

· Continue discussion

The following set of documents has not been formally reviewed during the session.

	R1-091695
	MU-MIMO: Demodulation at the UE
	NEC Group
	 

	R1-091696
	Multi-resolution Precoding Codebook
	NEC Group
	 

	R1-091708
	8-TX Diversity Schemes for LTE-A Downlink
	ZTE
	 

	R1-091722
	High-Level Principles for CSI feedback for DL MIMO and COMP in LTE-A
	Philips, Qualcomm, Alcatel-Lucent
	 

	R1-091723
	Enhancements to MU-MIMO for LTE-A
	Philips
	 

	R1-091724
	DL MIMO extension for LTE-A: interference management aspects
	Philips
	 

	R1-091725
	CSI feedback improvements for LTE-A based on multiple codebooks
	Philips
	 

	R1-091776
	Four- vs. eight-antenna port transmit diversity for LTE-Advanced  
	Nokia, Nokia Siemens Networks
	 (R1-091369)

	R1-091819
	DL MIMO Codebook for 8 antenna ports
	Huawei
	 

	R1-091820
	Adaptive Codebook Designs for DL MIMO
	Huawei
	 

	R1-091821
	Evaluation of PMI Feedback Schemes for MU-MIMO Paring
	Huawei
	 

	R1-091887
	Multi-user MIMO enhancement in LTE-A
	Samsung
	 

	R1-091888
	Codebook Design for 8 Tx Transmission in LTE-A
	Samsung
	 

	R1-091926
	Enhanced CQI/PMI feedback mode to improve closed-loop MIMO performance
	Nortel
	

	R1-091927
	LTE-A codebook for DL-MIMO and CoMP 
	Nortel
	

	R1-091928
	Opportunistic space time multiple access for LTE-Advanced 
	Nortel
	

	R1-091929
	Support for Multi-user and Multi-site Higher-order MIMO in LTE-A
	Nortel
	(R1-091382)

	R1-091948
	Mode Switching and Rank Adaptation in Closed-loop SU-MIMO and MU-MIMO  
	Motorola
	 

	R1-091961
	Hierarchical Modulation based DL MIMO for LTE-Advanced
	Fujitsu
	 

	R1-091971
	Further discussion on downlink MU-MIMO for LTE-A
	Potevio
	 

	R1-092002
	Considerations on DL MIMO
	CATT
	 

	R1-092029
	Grid of Beams: A realization for downloadable codebooks
	Alcatel-Lucent
	 

	R1-092030
	Improving MIMO for LTE-Advanced via Downloadable Codebooks
	Alcatel-Lucent
	 

	R1-092031
	"Best Companion" reporting for improved single-cell MU-MIMO pairing
	Alcatel-Lucent
	 

	R1-092032
	CQI and CSI Feedback Compression
	Alcatel-Lucent
	 

	R1-092094
	Adaptive precoding for 8Tx antennas in LTE-A DL
	Marvell Semiconductor
	 

	R1-092101
	Investigation on DL 8-Tx MIMO Codebook Precoding for LTE-Advanced
	NTT DOCOMO
	 

	R1-092138
	Consideration on MU-MIMO for LTE-Advanced
	LG Electronics
	 

	R1-092139
	Evaluation for 8Tx CL-MIMO
	LG Electronics
	 

	R1-092175
	DL Codebook design for 8 TX antennas for LTE-A
	Motorola
	 

	R1-092183
	DL Codebook Design for 8 Tx MIMO in LTE-A
	ZTE
	(R1-091716)

	R1-092245
	Discussion on implicit feedback
	Huawei
	 


15.7
Other

The following set of documents has not been reviewed during the session.
	R1-091777
	Inter eNB over-the-air communication (OTAC) for LTE-Advanced
	Nokia Siemens Networks, Nokia
	 

	R1-091778
	Mechanism for Cell Specific Component Carrier Usage
	Nokia Siemens Networks, Nokia
	(R1-091370)

	R1-091779
	Primary Component Carrier Selection, Monitoring, and Recovery 
	Nokia Siemens Networks, Nokia
	(R1-091371)

	R1-091780
	PUSCH Power Control for LTE-Advanced
	Nokia Siemens Networks, Nokia
	(R1-091372)

	R1-091844
	Link Simulation Assumptions for High Doppler Evaluation
	Texas Instruments, Qualcomm, Orange, AT&T, Phillips, NEC Group
	 

	R1-091845
	Doppler Impact of Higher Carrier Frequencies on LTE – A Uplink
	Texas Instruments
	 

	R1-091949
	DCI Formats for uplink non-contiguous RB allocations
	Motorola
	 

	R1-091963
	Grouped and Encoded Packet based HARQ for LTE-Advanced 
	Fujitsu
	 

	R1-092071
	Measurements in support of various LTE-A techniques
	Qualcomm Europe
	 

	R1-092072
	Time synchronization requirements for different LTE-A techniques
	Qualcomm Europe
	 

	R1-092073
	Flexible Data and Reference Signal Multiplexing for LTE-Advanced Uplink
	Qualcomm Europe
	 


16.
Closing of the meeting
RAN1 Chairman, Mr. Dirk Gerstenberger expressed his appreciation to North American Friends of 3GPP for hosting the meeting and to the delegates for their hard working effort.
Although this meeting run under special circumtances with many Japaneese’s companies not present, Mr Chairman thanks everyone for good progress using the email reflector and hopes to welcome all at next meeting in Los Angeles.
The meeting was closed at 16:50.
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TSG RAN WG1 meetings in 2009

	TITLE
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	DATES
	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

	3GPPRAN1#57
	WG
	04 – 08 May 2009
	San Francisco
	US

	3GPPRAN1#57bis
	WG
	29/06 – 3 July 2009
	Los Angeles
	US

	3GPPRAN1#58
	WG
	24 – 28 Aug 2009
	Shenzhen
	China

	3GPPRAN1#58bis
	WG
	12 – 16 Oct 2009
	Miyazaki 
	JP

	3GPPRAN1#59
	WG
	9 – 13 Nov 2009
	TBD
	KR


	MEETING TYPES

	AH = Ad Hoc
	CM = Chairmen's meeting

	JM = Joint
	OR = Ordinary

	PM = Preparatory Meeting
	RG = Rapporteurs Group

	RM = Resolution Meeting
	SG = Steering Group

	ST = Startup Meeting
	TG = Task Group

	WG = Working Group
	XO = Extraordinary


Annex C:
List of CRs agreed at RAN1#57
	Spec
	CR
	Rev
	Rel
	Subject
	Cat
	Doc-2nd-Level
	WI

	25.221
	180
	-
	Rel-8
	Corrections of HS-PDSCH timeslot formats for 1.28Mcps TDD
	F
	R1-092003
	RANimp-LCRCPC

	25.221
	181
	-
	Rel-7
	E-PUCH timeslot format parameter corrections for 1.28Mcps TDD
	F
	R1-092074
	LCRTDD-EDCH-Phys

	25.221
	182
	-
	Rel-8
	E-PUCH timeslot format parameter corrections for 1.28Mcps TDD
	A
	R1-092075
	LCRTDD-EDCH-Phys

	25.222
	177
	-
	Rel-8
	Clarification of HS-DSCH coding for MIMO dual stream transmission for 1.28Mcps TDD
	F
	R1-091859
	RANimp-MIMOLCR

	25.224
	215
	-
	Rel-7
	Clarification of the transmit power for E-RUCCH for 1.28Mcps TDD
	F
	R1-091860
	LCRTDD-EDCH-Phys

	25.224
	216
	-
	Rel-8
	Clarification of the transmit power for E-RUCCH for 1.28Mcps TDD
	A
	R1-091861
	LCRTDD-EDCH-Phys

	25.224
	218
	2
	Rel-8
	Pilot power behaviour for MBSFN IMB
	F
	R1-092262
	MBSFN-DOB

	36.212
	87
	-
	Rel-8
	Clarify some parameters for determining control resources on PUSCH
	F
	R1-092036
	LTE-Phys

	36.213
	242
	1
	Rel-8
	Clarify latest and initial PDCCH for PDSCH and PUSCH transmisisons, and NDI for SPS activation
	F
	R1-092266
	LTE-Phys

	36.213
	241
	1
	Rel-8
	CR correction of the description on TTI-bundling
	F
	R1-092250
	LTE-Phys

	36.213
	243
	-
	Rel-8
	Clarify DRS EPRE
	F
	R1-092222
	LTE-Phys

	36.213
	244
	1
	Rel-8
	Clarification on TPC commands for SPS
	F
	R1-092288
	LTE-Phys


Annex D:
List of Outgoing LSs from RAN1#57
	R1
	Response to (Ic LS)
	To
	Cc
	Title
	Contact
	Ref'd /Attachd Tdoc
	Release
	WI 

	R1-092277
	 
	RAN
	 
	LS on Conclusions for LTE Mobility Study Item
	Ericsson
	 
	Rel-9
	FS_EUTRAN_mob

	R1-092281
	 
	R2, R3, R4
	SA2
	LS on Framework for OTDOA Positioning in LTE
	Ericsson
	R1-092213
	Rel-9
	LTE

	R1-092282
	 
	R2
	 
	LS on AOA+TA positioning
	CATT
	 
	Rel-9
	LCS_LTE

	R1-092287
	 
	R2, R3, R4
	 
	LS on DC-HSUPA physical layer parameters and RAN1 agreements
	Nokia Siemens Networks
	 
	Rel-9
	-
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Annex F:
List of actions

1. Outgoing LS.
	R1-092226
	[DRAFT] LS on DC-HSUPA physical layer parameters and RAN1 agreements
	Nokia Siemens Networks
	(R1-092224)


Draft LS is for email approval until May 14th 

Done: Final LS is agreed in R1-092287 as per Mr. Chairman’s email dated May 15th.
2. CR approval

	R1-092258
	25211 CR0265R1 (Rel-7, F) "Clarification to applicability of TX diversity with MIMO"
	Nokia, Nokia Siemens Networks
	(R1-092078)

	R1-092259
	25211 CR0266R1 (Rel-8, A) "Clarification to applicability of TX diversity with MIMO"
	Nokia, Nokia Siemens Networks
	(R1-092079)


Both CRs are for email approval until May 14th 

Decision: Relevant CRs are postponed to next RAN1 meeting as impact to network needs further analysis.
	R1-092251
	Draft 25.211 CR for introduction of DC-HSUPA
	Ericsson
	 

	R1-092252
	Draft 25.212 CR for introduction of DC-HSUPA
	Ericsson
	 

	R1-092253
	Draft 25.213 CR for introduction of DC-HSUPA
	Ericsson
	 

	R1-092254
	Draft 25.214 CR for introduction of DC-HSUPA
	Ericsson
	 

	R1-092255
	Draft 25.215 CR for introduction of DC-HSUPA
	Ericsson
	 


Draft CRs are for email endorsement as baseline for further progress until May 14th .
Done: RAN1 decision to consider the draft CRs agreed as baseline as per Mr. Chairman’s email dated May 15th.
	R1-092265
	36.213 CR0244 (Rel-8, F) Clarification on RNTI for TPC command
	ASUSTeK, Ericsson, Nokia, Nokia Siemens Networks
	(R1-092140)


CR is for email approval until May 14th .
Done: CR0244 is agreed as rev.1 in R1-092288 as per Mr. Chairman’s email dated May 18th.
3. Text proposal for TS and TR

	R1-092284
	TP on feedback in support of DL CoMP for LTE-A TR
	Qualcomm Europe
	(R1-092280)


TP is for email approval until May 15th.
Done: Final TP is agreed in R1-092290 as per Mr. Chairman’s email dated May 21st.
	R1-092285
	TP on UL MIMO
	Ad-hoc chair (Samsung)
	 

	R1-092286
	TP on DL MIMO
	Ad-hoc chair (Samsung)
	 


Both TP are for email approval until May 14th.
Done: TP on UL MIMO is agreed as per Mr. Chairman’s email dated May 16th. TP on DL MIMO is agreed as per Mr. Chairman’s email dated May 21st.
4. Miscellaneous

None
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