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1 Introduction
In this contribution we provide the historic NCT decisions. The decisions are sorted by working group and corresponding working group and plenary meetings. 
2 Decisions

2.1 RAN1

2.1.1 RAN1 #66bis

Conclusion:

From a RAN1 perspective, the main motivations identified for introducing a new carrier type for carrier aggregation are:

· Enhanced spectral efficiency

· Improved support for het net

· Energy efficiency

It is for RAN4 to determine whether there is a need for new RF bandwidths to support improved bandwidth scalability. 

Working assumptions:

· Introduce at least one new carrier type in Rel-11 (bandwidth agnostic from a RAN1 point of view), with at least reduced or eliminated legacy control signalling and/or CRS

· at least for the downlink (or for TDD, the downlink subframes on a carrier)

· associated with a backward compatible carrier

· study further: 

· issues of synchronisation/tracking (including whether or not PSS/SSS are transmitted) and measurements/mobility

· resource allocation methods

· what RSs are required

· For FDD a downlink carrier of the new type may be linked with a legacy uplink carrier, and for TDD a carrier may contain downlink subframes of the new type and legacy uplink subframes.

Note that the current scope of the WI is for CA.

Uplink enhancements are not precluded. 

LS to RAN4 cc RAN2 to capture the above: R1-113551 – Sigen. 

2.1.2 RAN1 #67

Conclusion:

In the design of the new carrier type, support shall be provided for operation in both of the following scenarios (not necessarily equally optimized for both cases – take into account the gain that can be achieved):

· Synchronized carriers, i.e. where the legacy and additional carriers are synchronized in time and frequency to the extent that no separate synchronization processing is needed in the receiver.

· Unsynchronized carriers (i.e. where the legacy and additional carriers are not synchronized with the same degree of accuracy as for the synchronized carriers).

Note that synchronization is considered from the perspective of the UE receiver. 

2.1.3 RAN1 #68

Conclusions:

· No new detection/acquisition signals will be designed for the NCT (except possibly new time/frequency configurations of existing signals)

· For non-synchronized new carriers:

· Working assumption: Rel-8 PSS/SSS sequences are transmitted

· Time-frequency location of PSS/SSS is FFS; baseline is as per Rel-8. For proposals for other time-frequency locations, benefits relative to baseline should be shown

· Study further whether there is a benefit in preventing a Rel-8 UE acquiring the PSS/SSS of a carrier of the new type, and if so, how this might be done

Aim to confirm the working assumption and close the FFS at RAN1#68bis.

Email discussion until Friday 17th February on the requirements for RS on the NCT, and on scope and assumptions for evaluations – rapporteur Sigen Ye. 

[68-06] Sigen Ye, Alcatel-Lucent

Reference signals for new carrier type: requirements for RS, and scope/assumptions for evaluations for RAN1#68bis. 

Email discussion until Friday 17th February.

Done: The way forward is agreed in R1-120943, as per Mr Chair's email dated on 22nd February. It is agreed assuming that the TDD reference is Config 0, and Config 1 evaluations may also be provided.

2.1.4 RAN1 #68bis
Observations:
· Widespread support for supporting reduced CRS in the time domain, e.g. 5ms periodicity

· Some companies are also mentioning benefits of reduced CRS in frequency domain

Agreement (at least for the unsynchronised case):

· New carrier type can carry 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity

· This RS port is not used for demodulation

· FFS how RSRP measurements would then be handled for the NCT 

· Ask RAN4 for guidance on RRM measurement handling

· BW is FFS until RAN1#69 between one of:

· full system BW, and

· Objections to removing: CATT, Docomo, Mediatek, Intel, NSN, Nokia, CMCC, Samsung, LG, Qualcomm, MotM, E///, ST-E

· min(system BW, X) where X is selected from {6, 25}RBs

· Ask RAN4 for guidance on which BW 

· Objections to removing: Fujitsu, HW, HiSi, ALU, ASB, NEC, Docomo, ZTE

· configurable between full system BW and min(system BW, X)

· Objections to removing: HW, HiSi, 

· Inform other WGs

Draft LS to RAN4 cc RAN2 informing of the above and asking for guidance as noted above – R1-121809 – Sigen – approved in R1-121900. 

Working assumption is confirmed: Rel-8 PSS/SSS sequences are transmitted

Conclusion:

· Currently no consensus on the need to introduce physical layer mechanisms to prevent legacy UEs acquiring new carriers. 

· Consider until RAN1#69 at least solutions to completely resolve collisions between PSS/SSS and DM-RS

· For solutions based on modifying the PSS/SSS, consider only solutions which only change the time location of the PSS/SSS (do not consider further changing the frequency location)

· Take into account the PSS/SSS performance

Conclusion:

· Consider until RAN1#69 whether the synchronized carrier case as defined in RAN1#68 is an important case to be taken into account in the NCT design in Rel-11, e.g. with respect to optimisations such as non-presence of PSS/SSS etc. 

2.1.5 RAN1 #69

Questions: 

· Is it useful for legacy UEs to be able to make RRM measurements on an NCT? 

· Are there interference issues with NCT and legacy control region on the same frequency? 

· HW: Can the collision issue be avoided by using a different (existing) DM-RS pattern for NCT rather than moving PSS/SSS, which may also give better performance for PDSCH demodulation in the absence of a legacy control region?

· Alt 1: Avoid collisions between PSS/SSS and DM-RS by moving the PSS/SSS

· 1a: keeping Rel-8 relative locations of PSS/SSS: 

· Intel, IDC, Samsung, NEC, ITRI, ALU, ASB

· 1b: change relative locations of PSS/SSS

· Renesas, NSN, Nokia, ALU, ASB

· Alt 2: Change the DM-RS pattern on NCT (i.e. in all subframes) to give better performance for PDSCH demodulation in the absence of a legacy control region (and thereby also avoiding collisions with PSS/SSS)

· HW, HiSi, 

· Alt 3: Keep Rel-10 DM-RS pattern and Rel-8 PSS/SSS locations. 

· 3a: Puncture DM-RS: 

· QC, LGE, CMCC, ZTE, CATT, Mediatek, ALU, ASB, HW, HiSi
· 3b: Forbid PDSCH transmissions in PRBs with PSS/SSS

· QC
Conclusion: 
Study until RAN1#70:

· Possible changes to DM-RS pattern for NCT with normal CP, including the perspectives of improved demodulation performance for PDSCH without legacy control region, avoiding PSS/SSS collisions, avoiding CSI-RS collisions, CRS port 0

· Evaluation of new DM-RS patterns is not precluded for information, but only existing DM-RS and CSI-RS patterns will be included in Rel-11

· The above alternatives (1..3b) for avoiding PSS/SSS-DMRS collisions. 

Note that the conclusion is changed due to the realisation that there would be collisions between DM-RS and  CSI-RS if the DM-RS patterns were changed to another existing DM-RS pattern (and also collision with PSS in DwPTS). 

Agreement: 
· The existing DM-RS patterns will be used on the NCT (subject to possibly being with puncturing as per Alt 3a)

Study until RAN1#70 Alternatives 1 and 3

Keep in mind the question of whether it is worth changing the PSS/SSS locations for NCT in Rel-11 given the considerations raised on DM-RS patterns. 

Agreement:

· TMs 1- 8 are not supported on the NCT

· “up to 8 layer transmission scheme” is supported on the NCT

· DCI formats 1A, 2C (including any Rel-11 bit changes) are supported for PDSCH transmissions on the NCT, both on ePDCCH on the NCT and by cross-carrier scheduling from the associated legacy carrier

· If DCI format 1A is used, a single DM-RS port is used for PDSCH demodulation

· FFS which port

· Any new TM (or modifications to TM9) that may be introduced for CoMP, together with associated DCI format, will also be supported on the NCT

· ePDCCH can be transmitted on the NCT

· DCI formats 0 and 4 (including any Rel-11 bit changes) can be carried on ePDCCH on the NCT. 

FFS which other DCI formats might be able to be carried on ePDCCH on NCT for cross-carrier scheduling of PDSCH transmissions on other legacy carriers. 

2.1.6 RAN1 #72
Observations: 

Motivations mentioned for considering new DMRS pattern:

· avoiding collisions with PSS/SSS

· improved performance for data transmission in legacy control region (especially at high speed)

· small-cell related motivations (for small cell enhancement SI)

· reduced overhead for very low mobility

· improved channel estimation for higher order modulation. 

Conclusion:

· RAN1 will study further the different alternatives, including studying the benefits of new DMRS patterns on the NCT  

· Study should consider both PDSCH and EPDCCH
· Study should consider any possible impact on CSI-RS 

· May also take into account hypothetical impact on PBCH

· Study should at least include macro scenario; reduction of DMRS overhead is out of scope of this study. 
· Aim to conclude the study by RAN1#73
· Discuss details of simulation assumptions offline during this week – revisit on Friday (email approval after the meeting if not agreeable on Friday) – Fredrik (HW) - R1-130742
· Only DMRS patterns that do not collide with Rel-8 positions of PSS/SSS will be considered 

· Baseline enhanced DMRS pattern to be provided

· Other DMRS patterns for evaluation may be submitted until 22nd February. 

· Decision on handling of collisions with PSS/SSS after study has concluded
· If it is agreed to adopt a new DMRS pattern, the other alternatives will not be considered further

Note: NCT should be able to be operated on both macro and small cells. Target speeds are same as were assumed for LTE Rel-8.

Conclusions: 

· RRM measurements need to be supported on both synchronized and unsynchronized NCT

· Further work awaits feedback from RAN4 (especially in response to LS R1-121900)

Agreement:
· A TM based on TM10 is supported on NCT

FFS until RAN1#72bis whether TM9 is supported on NCT
Working Assumption: 

· Subject to feasibility with reasonable complexity, MCH should be supported on NCT for UEs that support MCH reception on SCell

· Study how to deliver the corresponding system and control information and the details of the relevant physical channel(s)

· Send an LS to RAN2 to inform them of this working assumption and ask them to study the feasibility of the relevant RAN2 aspects - R1-130790. – approved in R1-130814 (Daniel) with the following changes:

ACTION: 
RAN1 asks RAN2 to take the above working assumption into account and to study the feasibility and complexity of the relevant RAN2 aspects of supporting MCH on the NCT as an SCell. 
FFS whether the maximum number of subframes that can contain MCH is increased compared to the legacy carrier type.
2.1.7 RAN1 #72bis
Conclusion:

· Do not adopt a new DMRS pattern

· Discuss further between Alt 2a and 2b or consider whether there may be other possible solutions for the PRBs containing PSS/SSS until RAN1#73.

· Alt 2a: Do not adopt a new DMRS pattern and shift PSS/SSS

· Alt 2b: Do not adopt a new DMRS pattern and puncture DMRS (do not shift PSS/SSS (at least for the motivation of avoiding collisions with DMRS))

Conclusion: 

For the purpose of S-NCT evaluation, it is assumed that at least the following are supported on S-NCT:

· reception of MIB info and system info

· paging

· initial access (including RAR)

· CSS

Observations: 
· Benefits cited for S-NCT compared to NS-NCT:

· Throughput increase and load balancing in the presence of non-CA-capable UEs

· S-NCT can be PCell

· can support PUCCH offloading (but could be provided without S-NCT)

· S-NCT can provide the benefits of NCT (increased spectral efficiency (less than NS-NCT when compared with BCT), improved het net support, energy saving) in additional scenarios compared to NS-NCT, e.g.:

· non-ideal backhaul to the site hosting the BCT

· single carrier co-channel het net

· new frequency bands

· legacy carrier coverage holes (if legacy UE support is not required)

· S-NCT may be able to provide greater energy saving than NS-NCT (if legacy UE support is not required)

· Can avoid CA by using a single carrier of larger BW

· Can support MBMS for IDLE UEs

· Reasons cited against S-NCT

· Additional specification effort beyond what is needed for NS-NCT:

· DM-RS based PBCH (or TDM legacy and new subframes to enable existing PBCH to be reused)

· CSS on EPDCCH (but may be useful even without S-NCT)

· Mobility support for IDLE mode

· RLM

· Possibly EPHICH

· Benefits could be provided by other means, e.g. 

· macro-assisted NS-NCT

· details FFS (E///: macro-assisted NS-NCT may need S-NCT)

· eNB dormancy

· details FFS

· If S-NCT is used to replace both BCT and NS-NCT, no support for legacy UEs

Next steps for RAN1#73:

· Discuss further the above pros and cons 

· Consider some scenarios where the greatest benefits of S-NCT are claimed, and in those scenarios assess the benefits of S-NCT w.r.t. BCT, and w.r.t. BCT+NS-NCT when applicable:

· SCE scenario 1 with non-ideal backhaul from small cells to macro

· (co-channel, so NS-NCT is not applicable)

· SCE scenario 2a with non-ideal backhaul from small cells to macro

· (macro coverage exists, but non-ideal backhaul presents challenges for NS-NCT)

· SCE scenario 3

· (macro-coverage non-existent so NS-NCT is not applicable)

· Macro-only scenario

· single carrier (NS-NCT not applicable)

· dual carrier CA

· Include consideration of:

· load balancing

· relative complexity for UEs to support CA vs NCT

· proportion of non-CA-capable UEs

· proportion of NCT-capable UEs

· handling of non-NCT-capable UEs

Note: NS-NCT requires Rel-10 CA. 

Companies are invited to check the views in R1-131764 when preparing their input to RAN1#73.

2.1.8 RAN1 #73
Conclusion:

· In case shifting PSS/SSS were to be adopted, study further whether the same or different relative positions would be used as in Rel-8 

· Study further the degradation due to possible puncturing of DMRS. 
Conclusions:

· In scenarios where CA is relevant, the gains of S-NCT compared to NS-NCT depend on the proportion of CA-capable UEs and are large when the proportion of non-CA-capable UEs is not small
· Note that, although it is not directly part of the above comparison, some companies have shown that BCT has similar gain over NS-NCT in such scenarios
· In the absence of legacy UEs, the gains of S-NCT compared to BCT show a large spread between different companies 

· Study further

2.1.9 RAN1 #74
Proposal: prepare a draft LS to RAN Plenary (Havish - R1-133977), to which the updated evaluation/explanation document (3976 or subsequent update) can be attached. Make clear in the LS to what extent the explanations in 3976 have consensus. 

Delete references to energy savings and update the wording in the same way as the conclusions of 3976.

Updated version endorsed in R1-133992.
LS approved in R1-133993.

Agreements:

· What signal is used for RRM on NCT for BW >=25 RBs: 

· Reduced CRS

· (Note that further consideration might be needed if small cell on/off were to be specified)

Working assumption:

· What signal is used for RRM on NCT for BW <25 RBs: 

· Reduced CRS

· Working assumption to be confirmed if RAN4 does not identify any problems.

2.2 RAN2
2.2.1 RAN2 #81bis

Agreements
1)
RAN2 thinks that a solution should support MBMS reception on NCT for UEs in IDLE and CONNECTED mode
How to provide MBSFN subframe configuration of NCT (if needed at all), SIB13 for NCT and SIB15?

Solutions…
a)
Via dedicated signalling would only be applicable for RRC CONNECTED UEs which RAN2 considers to be not sufficient.

b)
SIBs containing at least SIB13 for associated NCT could be provided on an associated LCT carrier. This would allow supporting IDLE UEs as well as UEs connected to an associated PCell. 
In order to allow UEs using different legacy carriers as PCell or camping on different legacy carriers, multiple legacy carriers could broadcast MBMS information for the NCT carrier. 


If paging cannot be provided on the NCT carrier, the UE would be required to read paging on the legacy carrier while receiving MBMS on the NCT carrier. This would also have impact on service continuity handling. 


Support of more than 6 MBSFN subframes per radio frame would be feasible from RAN2 signalling point of view.


RAN2 thinks that this approach would be tailored to deployment with associated LCT and not preferred if NCT can provide System Information Broadcast (standalone).
Need and realization of “MCCH Change Notification” is FFS
Change to support Service Continuity would be required. E.g. in order to be allowed to send interest indications, the UE would need to be able to receive the LCT and the NCT.
c)
If MBMS related system information is provided on the NCT carrier, the existing SIB13 could probably be re-used. Therefore, this seems the preferably way if SIB provisioning on NCT is supported. However, to RAN2’s understanding this approach requires support of CSS on NCT to enable SIB on NCT and RAN2 understands that RAN1 does currently not support this. 


Support of more than 6 MBSFN subframes per radio frame would be feasible from RAN2 signalling point of view.
If paging cannot be provided on the NCT carrier, the UE would be required to read paging on the legacy carrier while receiving MBMS on the NCT carrier. This would also have impact on service continuity handling. 


Except for this, existing MBMS procedures could be applied 
From RAN2 point of view, the functionality to provide SIB for MBMS on the NCT is almost the same as the SIB functionality required to support standalone NCT.

R2-130908
LS on MCH support on NCT (R1-130814; contact: Ericsson); RAN1; LSin; LS02; to: RAN2; compare related Tdocs R2-131099, R2-131235 and R2-131349 and draft LS answers R2-131382, R2-131223, R2-131347; REL-12; LTE_NCT-Core; 

=>
Will be discussed in AI7.3 and decided there when and what to reply

=>
Reply is Postponed (finally LS R2-130908 was answered in R2-131543).

2.3 RAN4
2.3.1 RAN4 #66bis

R4-132024
Way forward on NCT
Intel, Ericsson, ST-Ericsson, Motorola Mobility, Renesas, Qualcomm, Samsung

Decision: Approved
R4-131972
[Draft] Response LS on the RS for additional carrier types for carrier aggregation enhancement





Source: Ericsson, ST-Ericsson

Abstract:





This is a LS response on the RS bandwidth for new carrier type

Chair: Wrong tdon number in the doc. Secretary will correct the number
Decision:
Approved
2.4 RAN
2.4.1 RAN #51

	RP-110451
	WID
	WI Proposal: LTE CA enhancements
	Nokia Corporation,  Nokia Siemens Networks


Relay aspect is kept between [ ].

Status: approved

2.4.2 RAN #56
RP-120856
Way forward for Release 11 completion in RAN1
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, AT&T, CATT, China Telecom, CMCC, Deutsche Telekom, Dish Network, Ericsson, ETRI, Fujitsu, HiSilicon, Hitachi, Huawei, Intel, KDDI, LG Electronics, Mediatek, Motorola Mobility, NEC, Nokia, Nokia Siemens Networks, NTT Docomo, Orange, Panasonic, Qualcomm Incorporated, Renesas Mobile Europe Ltd, Samsung,  ST-Ericsson, Texas Instruments, Verizon Wireless, Vodafone, ZTE
Report




REL-11
-
Report of offline discussions held on Wed of RAN #56
conclusion:
noted, way forward is approved




RAN1 chair: will we have to revise corresponding WIDs to reflect agreements?





MCC: yes, rapporteurs of the 3 WIs should revise the WIDs so that we can approve updates 


this week (see RP-120860, RP-120861, RP-120871:



LTE_CA_enh:
last approved WID: RP-111749; to be revised in RP-120861 (Nokia)





eICIC_enh_LTE: last approved WID: RP-111369; to be revised in RP-120860 (CMCC)





LTE_enh_dl_ctrl: last approved WID: RP-111776; to be revised in RP-120871 (ALU) )

2.4.3 RAN #57
RP-121415
New WI proposal: New Carrier Type for LTE
Ericsson
WID
new
RAN1


REL-12
-
conclusion:
approved

2.4.4 RAN #58

RP-122028
Revised WID on New Carrier Type for LTE
Ericsson
WID
rev

REL-12
LTE_NCT

conclusion:
approved. The evaluation of the benefits and the identification of the stand-alone scenarios 


will not happen during Q1 2013.
RP-121826
Status report for WI Core part: New Carrier Type for LTE, rapporteur: Ericsson
RAN1
Report




REL-12
LTE_NCT-Core

revision of RP-121610; 570125, WID: RP-121415; RAN #57: 0%, Dec.13;

conclusion:
noted, approved: 2%, Dec.13

RP-121827
Status report for WI Perf. part: New Carrier Type for LTE, rapporteur: Ericsson
RAN4
Report




REL-12
LTE_NCT-Perf

revision of RP-121611; 570225, WID: RP-121415; RAN #57: 0%, June 14;

conclusion:
noted, approved: 0%, June 14

2.4.5 RAN #59

RP-130071
Status report for WI Core part: New Carrier Type for LTE, rapporteur: Ericsson
RAN1
Report


REL-12
LTE_NCT-Core

570125, WID: RP-122028; RAN #58: 2%, Dec.13;

Note:

Please use only integer values for the % complete.

conclusion:
noted, approved: 8%, Dec.13
RP-130072
Status report for WI Perf. part: New Carrier Type for LTE, rapporteur: Ericsson
RAN4
Report



REL-12
LTE_NCT-Perf
570225, WID: RP-122028; RAN #58: 0%, June 14;
conclusion:
noted, approved: 0%, June 14

2.4.6 RAN #60

RP-130503
Status report for WI Core part: New Carrier Type for LTE, rapporteur: Ericsson
RAN1
Report




REL-12
LTE_NCT-Core

570125, WID: RP-122028; RAN #59: 8%, Dec.13;

conclusion:
noted, approved: 15%, Dec.13
RP-130846
Way forward on the TSG RAN WG1 REL-12 work planning for NCT
Nokia Siemens, Nokia Corporation, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Samsung, CMCC, KT, Motorola Mobility, SK Telecom, KDDI
Disc
REL-12
LTE_NCT-Core
conclusion:
noted, we keep conclusion of RP-130690 and decision will be made at RAN #61





RAN2 work on NCT will be on hold for next quarter





Decisions as indicated by RAN chairman:

Next RAN #61 to decide:

-
whether to standardize Standalone and/or Non-standalone NCT, 

-
if so, for what exact scenario(s)

-
if so, whether to standardize them in the same release or not

-
if so, in which release(s)

Companies should prepare for this discussion, as this is critical for the evolution of LTE.

We will start from the beginning: no evolution by bureaucracy!

RAN1 will continue the evaluation as per plan. RAN2 will be removed from the evaluation phase.

RP-130504
Status report for WI Perf. part: New Carrier Type for LTE, rapporteur: Ericsson
RAN4
Report

REL-12
LTE_NCT-Perf
570225, WID: RP-122028; RAN #59: 0%, June 14;
conclusion:
noted, approved: 0%, June 14

2.4.7 RAN #61

RP-130984
Status report for WI Core part: New Carrier Type for LTE, rapporteur: Ericsson
RAN1
Report

REL-12
LTE_NCT-Core
570125, WID: RP-122028; RAN #60: 15%, Dec.13;
conclusion:
noted, approved: 20%, Sep.13, WI is stopped
RP-130985
Status report for WI Perf. part: New Carrier Type for LTE, rapporteur: Ericsson
RAN4
Report


REL-12
LTE_NCT-Perf
570225, WID: RP-122028; RAN #60: 0%, June 14;
conclusion:
noted, approved: 0%, Sep. 13, WI is stopped
RP-131199
Way forward with LTE new carrier type
NSN, Nokia Corporation
Disc
REL-12
LTE_NCT-Core

conclusion:
noted, conclusions:





1. Stop NCT work (close current WI)





2. Continue discussion in RAN on use cases and rqmts for a new carrier type in LTE 



(beyond REL-12)





3. Ericsson to provide a doc at Dec Plenary summarizing NCT work done so far (email 



discussion, etc) – capture points from minutes

