3GPP TSG-RAN WG4 Meeting #80Bis	R4-168637
Ljubljana, Slovenia, 10 - 14 Oct, 2016

Source: 	Huawei, HiSilicon
Title: 	LAA and eLAA ad hoc minutes
Agenda Item:	6.2.4, 6.2.5, 8.18.4
Document for:	Approval
LAA Demod
Contribution list:
	R4-167252
	Discussion of LAA PDSCH demodulation test
	Intel Corporation
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	Ericsson
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	Ericsson
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	Requirements for up to 4 DL Scells in FS3
	Ericsson

	R4-168606
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	Ericsson



Remaining issues on LAA UE PDSCH performance
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.2.4
	R4-167252
	Discussion
	Discussion of LAA PDSCH demodulation test
	Intel Corporation

	6.2.4
	R4-167566
	Discussion
	Discussion on open issues of LAA PDSCH
	Huawei, Hisilicon

	6.2.4
	R4-168046
	Discussion
	Remaining issues in LAA demodulation performance requirements
	Qualcomm Incorporated

	6.2.4
	R4-168604
	Discussion
	Time offset setup for Pcell and LAA Scell in LAA demodulation
	Ericsson, Huawei, HiSilicon, ZTE, NTT Docomo

	6.2.4
	R4-168605
	Discussion
	Requirements for up to 4 DL Scells in FS3
	Ericsson

	6.2.4
	R4-168606
	Discussion
	Receiver window discussion for LAA test
	Ericsson



Summary of proposals
	Company
	List of proposals

	Intel
(R4-167252)
	Proposal 1: We propose to configure a timing offset in the control channel test and configure zero timing offset in PDSCH tests. We can further discuss the timing offset number in the PDCCH test.


	Huawei, HiSilicon
(R4-167566)
	Proposal 1: The LAA demodulation performance requirements with the frequency offset and timing error tracking verification for non-co-location deployment scenario should be covered.
Proposal 2: Set two options of (200Hz, 0us) and (200Hz, 30us) frequency offset and timing error for LAA UE supporting co-location and non-co-location scenario respectively in LAA UE demodulation requirements. And if UE does not support any inter-band CA, apply (200Hz,0us) for the test; otherwise apply (200Hz, 30us) frequency offset and timing error.
Proposal 3: Aligned methods of handling retransmission of full subframes TB size in those partial subframes need to be defined with three possible options:
· Option 1: Discard this larger TB retransmission and start a new smaller TB transmission;
· Option 2: Delay to next full subframes transmission and give up the current partial subframe transmission chance;
· Option 3: Try to transmit as much as possible TB bits as normal full subframes handling.
Proposal 4: The binary channel bits defined in LAA PDSCH FRC need to be corrected considering the PSS/SSS transmission in non-empty subframes with different OFDM symbol numbers.

	Qualcomm
(R4-168046)
	Observation 1. In Rel-14 eLAA, PCell is used as reference for UL timing in LAA SCell. 
Observation 2. Network should maintain small DL timing offset to avoid UL performance degradation in LAA SCell. 
Proposal 1. RAN4 should assume small downlink timing offset between PCell and LAA SCell in LAA deployment. 
Proposal 2. Extend LAA demodulation test by increasing CCs only in unlicensed band while keeping one CC in licensed band.

	Ericsson
(R4-168604)
	30 us time offset shall be set at least in one LAA demodulation test case to verify the UE supported LAA can support macro + RRH scenarios

	Ericsson
(R4-168605)
	Proposal 1: Directly extend the performance requirements for one LAA Scell into multiple LAA Scells. 
Proposal 2: For each supported CA capability, if corresponding CA tests with the largest number CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing the CA tests with less than the largest number of CCs supported by the UE. 
Proposal 3: Legacy applicability and test rules for 3 or more CCs can be reused in 4 downlink LAA Scell and one downlink non-LAA SCell test. 
Proposal 4: UEs that conform to Release 13 and support multiple LAA Scells shall support the corresponding requirements defined in Rel-14, which will be captured in 36.307.

	Ericsson
(R4-168606)
	Option 1: Set 30 usec timing difference between any 2CCs for all LAA test 
Option 2: Set 30 usec timing difference between any 2CCs  for one LAA PDSCH test
Option 3: Set 30 usec timing difference between any 2CCs  for PDCCH LAA test only



Open issues:
· Topic 1: Timing offset of LAA SCell relative to PCell
· Option 1: 30us timing offset for at least one PDSCH or PDCCH test (Ericsson)
· Option 2: Small offset in the PDCCH test and zero in the PDSCH test (Intel)
· Option 3: Small offset in the PDSCH or PDCCH (Qualcomm)
· Option 4: Set two options of (200Hz, 0us) and (200Hz, 30us) frequency offset and timing error for LAA UE supporting co-location and non-co-location scenario respectively in LAA UE demodulation requirements. And if UE does not support any inter-band CA, apply (200Hz,0us) for the test; otherwise apply (200Hz, 30us) frequency offset and timing error. (Huawei)
· Topic 2: Extend LAA demodulation test to support >2CCs for Rel-14 and forward
· Methodology for extension: 
· Option 1: Increasing CCs only in unlicensed band while keeping one CC in licensed band
· Applicability rule: 
· If any one of the supported LAA CA configurations with largest aggregated CA bandwidth combination supported by UE is tested, then the test coverage can be considered fulfilled without executing the CA tests with less than the largest number of CCs supported by the UE;
· Only one LAA CA configuration with the largest number of CCs will be tested, if multiple CA configurations supported by UE under test have the largest aggregation bandwidth.
· Release independent: 
· UEs that conform to Release 13 and support multiple LAA Scells shall support the corresponding requirements defined in Rel-14, which will be captured in 36.307. 
· Topic 3: Handle retransmission in partial subframes with TB size larger than channel bits supported by partial subframes
· Option 1: Discard this larger TB retransmission and start a new smaller TB transmission;
· Option 2: Delay to next full subframes transmission and give up the current partial subframe transmission chance;
· Option 3: Try to transmit as much as possible TB bits as normal full subframes handling.
· Topic 4: Impact of PSS/SSS transmission on FRC for LAA (The PSS/SSS shall not be transmitted in non-empty subframes with less than 12 OFDM symbols, i.e. initial partial subframe, ending partial subframes with DwPTS length 6 and 9 symbols, according RAN1 specification)
· The binary channel bits defined in LAA PDSCH FRC need to be corrected. (Huawei)

Discussion:
· Topic 1: Timing offset of LAA SCell relative to PCell
Still following 3 options, companies need to bring more conviniable technical discussion for next meeting:
Option 1: Qualcomm: 3us timing offset for TM9 PDSCH case
Option 2: Ericsson: 30us
Option 3: Intel: 7~8us

· Topic 2: Handling of retransmission of full subframes TB size in those partial subframes
Agreement has been reached and it is captured in chairman notes.


· Topic 3: The PSS/SSS non-transmission in non-empty subframes with less than 12 OFDM symbols, i.e. initial partial subframe, ending partial subframes with DwPTS length 6 and 9 symbols
Ending partial suframes with 12 symbols.


· Topic 4: LAA demodulation test to support >2CCs for Rel-14 and forward
This is the first time that RAN4 address this issue, company will further discus it in the next meeting:
Option 1: 1 PCell + several LAA SCells (Qualcomm)
Option 2: Several licensed Cells + several unlicensed SCells(Ericsson)

Agreements:

Welcome companies bring ideal and impaired simulation results before Wednesday to finalize the requirements

CR
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.2.4
	R4-167562
	CR
	CR for LAA PDSCH (Rel-13)
	Huawei, Hisilicon

	6.2.4
	R4-167563
	CR
	CR for LAA PDSCH (Rel-14)
	Huawei, Hisilicon

	6.2.4
	R4-167564
	CR
	CR for LAA FRC (Rel-13)
	Huawei, Hisilicon

	6.2.4
	R4-167565
	CR
	CR for LAA FRC (Rel-14)
	Huawei, Hisilicon

	6.2.4
	R4-168602
	CR
	Add PDCCH performance requirements for LAA demodulation
	Ericsson

	6.2.4
	R4-168603
	CR
	Add PDCCH performance requirements for LAA demodulation
	Ericsson



Open issues:
· Can we agree on CRs

Agreements:

eLAA RRM core
Related contribution list:
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Agenda
	Tdoc number
	Type
	Title
	Source

	[bookmark: _Hlk451537736][bookmark: _Hlk443296881]8.18.4
	R4-167816
	Discussion
	Further discussion on RRM requirements in eLAA
	Huawei, HiSilicon

	8.18.4
	R4-167817
	Discussion
	Discussion on interruption requirements in eLAA
	Huawei, HiSilicon

	8.18.4
	R4-167818
	CR
	CR on interruption requirements in eLAA
	Huawei, HiSilicon

	8.18.4
	R4-168020
	CR
	Requirements applicability for eLAA
	Ericsson

	8.18.4
	R4-168021
	CR
	eLAA requirements corrections
	Ericsson

	8.18.4
	R4-168022
	Discussion
	On remaining issues with eLAA RRM requirements
	Ericsson

	8.18.4
	R4-168023
	CR
	eLAA RRM requirements
	Ericsson

	8.18.4
	R4-168024
	Discussion
	On Timing reference for LAA SCell
	Ericsson

	8.18.4
	R4-168025
	LS out
	LS response on timing reference for LAA SCell
	Ericsson

	8.18.4
	R4-168296
	Discussion
	Scaling RRM requirements with the number of component carriers
	Nokia, Alcatel-Lucent Shanghai Bell

	8.18.4
	R4-168297
	Discussion
	Support of FS3-only TAGs
	Nokia, Alcatel-Lucent Shanghai Bell

	8.18.4
	R4-168314
	Discussion
	Measurements for LAA with multiple Scells
	Qualcomm Incorporated



Proposals from companies
	Company
	List of proposals

	Huawei, HiSilicon
(R4-167816)
	Proposal 1: No clarification of TA adjustment delay is need when the UE is not able to transmit a configured uplink transmission.
Proposal 2: Legacy requirements of PHR could be reused for eLAA without any clarification


	Huawei, HiSilicon
(R4-167817)
	Proposal 1: No interruption is allowed on PCell in eLAA

	Ericsson
(R4-168022)
	Proposal: UE is not allowed to cause any interruption by RSSI measurements or addition/release/activation/ deactivation of other FS3 SCells to any activated FS3 SCell during the time when the UE transmits or determines the availability of uplink channel on that serving cell as a part of the LBT procedure

	Ericsson
(R4-168024)
	Observation 1: If for LAA SCells where PRACH cannot be sent, there is a solution to obtain the initial NTA value, e.g., setting it to a pre-defined value as suggested by RAN2, then an LAA SCell may also be a reference cell and sTAGs with LAA-only SCells are possible.
Observation 2: LAA SCell may be used as a DL reference for deriving UL transmission timing, provided that a certain minimum number of DL subframes of the LAA SCell are available at the UE for obtaining reliable DL reference, which can be clarified in 36.133. So, an LAA SCell can be used as a DL reference whenever the eNodeB is able to transmit these minimum number of DL subframes over a certain time period, i.e., the probability of not accessing the channel by the eNodeB due to LBT failure is not too high

	Ericsson
(R4-168025)
	Draft response LS to RAN2 as per the discussion in R4-168024.

	Ericsson
(R4-168020)
	 CR: It is clarified that up to 5 downlink CCs and 2 uplink CCs can be configured, with all downlink and uplink SCells following frame structure 3

	Ericsson
(R4-168021)
	CR:In FS3 structure, all subframes are available for downlink transmissions, but the downlink subframes may be not available due to being configured to UL subframes, hence these subframes need to be also excluded when calculating measurement period.

	Nokia, Alcatel-Lucent Shanghai Bell
(R4-168296)
	Observation 1: Scaling the RRM requirements would lead to undesirably long measurement and cell identification times.
Observation 2: Increasing the number of DRS occasions in the requirements by scaling would lead to either an increased maximum cell identification and measurement time, or a lower allowed LBT blocking probability.
Based on these observations, we have made the following proposal:
Proposal 1: Cell identification and measurement requirements are not to be scaled with the number of component carriers.

	Nokia, Alcatel-Lucent Shanghai Bell
(R4-168297)
	Proposal: To enable support of FS3-only cells, RAN4 shall discuss the conditions under which an FS3 cell can be considered a reliable or unreliable timing reference.

	Qualcomm
(R4-168314)
	Proposal 1. Discovery signal measurement requirements should be scaled based on the number of CCs configured and number of DRS occasions available during the measurement periods.



[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Open issues
· Topic 1: TA adjustment delay
Clarify or not that TA delay is not needed when UE is unable to perform UL transmission
· Option 1(R4-167816): No need to  clarify
· Option 2: Clarify it
· Topic 2: PHR reporting
· Option 1: Reuse the legacy PHR requirements without clarification
· 
· Topic 3: Interruption requirement
· Case 1(R4-167817): No interruption to PCell is allowed.
· Case 2(R4-168022): No interruption is allowed to FS3 SCell 
· Topic 4: Timing reference for LAA SCell
· Option 1: Pre-defined value then an LAA SCell may also be a reference cell and sTAGs with LAA-only SCells are possible. An LAA SCell can be used as a DL reference whenever the eNodeB is able to transmit these minimum number of DL subframes over a certain time period.
· To enable support of FS3-only cells, RAN4 shall discuss the conditions under which an FS3 cell can be considered a reliable or unreliable timing reference.
· Topic 5: Scaling RRM requirements with the number of component carriers
Option 1 (R4-168296): Not scale cell identification and measurements requirements based on the number of CC.
Option 2 (R4-168314): cell identification and measurement shall be scaled based on the number of CC and the available number of DRS occasion.

Discussion:
· Topic 1: TA adjustment delay
· Option 1(R4-167816): No need to  clarify
· Option 2: Clarify it


· Topic 2: PHR reporting


· Topic 3: Interruption requirement
Intel: Interruption to the PCell reuse the existing requirements. The interruption to the activated FS3 SCell need more time to consider.
Huawei: The interruption for eLAA just reuse the LAA requirements


· Topic 4: Reliability of  DL timing reference for LAA SCell
Ericsson: How to define reliability and unreliability in RAN4; RAN2 decided the fixed value: 0
Open issues or concerns:
1:The definition of reliability and unreliability;
2: How many DL subframes need to be available for timing reference: relative or 
3: What will happens and what UEs shall do if the reliable condition is not met?
4: How long is it, the time between UE last DL reception and UL transmission?

· Topic 5: Scaling RRM requirements with the number of component carriers
Scaling: Qualcomm, Huawei, Intel, Samsung
No need to scaling: Ericsson, Nokia
Proposal from Qualcomm: For every 3 CC, we have one measurement for CA case, no inter-frequency measurement. For less than 3 CC, can further discuss other scaling factor.
Ericson need more time to consider the proposal from Qualcomm

Nokia: 
Agreements:
Topics 3:
The interruption to the PCell for eLAA just reuse the existing requirements;
The interruption to the FS3 SCell need further discussion 

Topic 4:
Open issues or concerns that need to be investigated:
1:The definition of reliability and unreliability;
2: How many DL subframes need to be available for timing reference: relative or 
3: What will happens and what UEs shall do if the reliable condition is not met?
4: How long is it, the time between UE last DL reception and UL transmission?
Topic 5:
The following options are applicable to eLAA:
Option 1: Scaling RRM requirements with the number of component carriers (Qualcomm, Huawei, Intel, Samsung)
Option 2: No need to scaling the RRM requirement with the number of CC (Ericsson, Nokia),
Option 3: Use fixed min(3, N)CC to scaling the RRM requirements for CA case, i.e. no inter-frequency measurement. For less than 3 CC, can further discuss other scaling factor.



Remaining issues on LAA RRM core 
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	5.4.3
	R4-168017
	CR
	Requirements applicability for LAA
	Ericsson

	5.4.3
	R4-168019
	other
	On measurement requirements with multiple LAA SCells
	Ericsson

	5.4.3
	R4-168309
	discussion
	Inter-frequency measurements in LAA
	Qualcomm Incorporated

	5.4.3
	R4-168311
	CR
	Corrections to LAA Measurement Requirements
	Qualcomm Incorporated

	5.4.3
	R4-168325
	CR
	Correction on the discovery signal measurements under FS3 R13
	Huawei, HiSilicon

	5.4.3
	R4-168327
	CR
	Editorial correction on the measurement applicability in LAA R13
	Huawei, HiSilicon



Proposals from companies
	Companies
	Proposals

	Ericsson
(R4-168019)
	The LAA/eLAA requirements remain in the specification as they were originally agreed, i.e., without any additional scaling linked to the number of CCs.


	Qualcomm
(R4-168309)
	In this paper we presented a brief analysis of a problem found with the current requirements on intra-frequency measurements with LAA. Considering that the most likely network configuration is to have DMTC occasions synchronized on multiple channels, the UE would not be able to perform intra and inter-frequency measurements at the same time when it is configure with one or more LAA SCells and also has to perform inter-frequency measurements.
We propose to update the specifications by considering the number of configured LAA SCCs in the linear scaling of measurement delays. The changes are proposed in [1].




Open issues
· Topic 1: Measurement requirements for intra-frequency, inter-frequency and deactivated scc
· Option 1(R4-168311): The intra-frequency, inter-frequency and deactivated SCC measurement requirements are updated to take into account the concurrent measurements on other frequencies.
· Option 2(R4-168019): The LAA/eLAA requirements remain in the specification as they were originally agreed, i.e., without any additional scaling linked to the number of CCs.


Discussion:
· Option 1(R4-168311): The intra-frequency, inter-frequency and deactivated SCC measurement requirements are updated to take into account the concurrent measurements on other frequencies.(Qualcomm, Samsung, Huawei)
· Option 2(R4-168019): The LAA/eLAA requirements remain in the specification as they were originally agreed, i.e., without any additional scaling linked to the number of CCs.(Ericsson)


Agreements:

