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Introduction
In the agenda item 6.2.2.5 on support of quality report in Msg3 for non-anchor access, 9 contributions [1]-[9] are submitted for RAN1#94. This document summarizes the observations and proposals from companies. By reading these papers as the feature lead, several issues were identified and listed hereafter for discussion.
Summary
A list of views from all contributions is summarized as follows.
	R1-1808047	Support of quality report in Msg3 for non-anchor access in NB-IoT	   Ericsson
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc521669576]When channel quality of NB-IoT UE is reported in MSG 3 and non-anchor for RAR is configured, the UE should report the downlink quality of the carrier indicated by the network. In the absence of such indication, the UE should report the downlink quality of the carrier where the UE monitors MSG2.
[bookmark: _Toc521669577]In the carrier indicated by the network other than the carrier where the UE monitors msg2, specify the NRS patterns that the UE can use for the channel quality measurements in idle mode.
[bookmark: _Toc521669579]Send LS to RAN2 and RAN4 and request their studies in related to the DL channel quality reporting in msg3 for non-anchor carrier. 

R1-1808110	On support of Msg3 quality reporting for non-anchor access	Huawei, HiSilicon
Proposal 1: The downlink channel quality definition for non-anchor access reuses that for anchor access, i.e. the repetition number that the UE needs to decode hypothetical NPDCCH with BLER of 1%.
Observation 1: For non-anchor carrier access, UE does not know which downlink non-anchor carrier it should measure channel quality before the random access procedure begins.
Proposal 2: For a NB-IoT UE, the channel quality measurement for downlink non-anchor carrier is done between MSG1 transmission and MSG3 transmission.
Proposal 3: For non-anchor carrier access, UE performs measurements on the downlink non-anchor carrier where it receives Msg2.
Observation 2: A Rel-16 UE will need to support RRC message update during the RACH procedure for non-anchor access.
Proposal 4: Send a LS to inform RAN2 to take observation 2 into consideration.
Observation 3: The eNB transmission power on non-anchor carrier may be less than anchor carrier which results in a larger number of repetitions.
Proposal 5: Channel quality report in Msg3 for downlink non-anchor carrier needs to be very accurate.

R1-1808443	Support of Quality report in Msg3 for non-anchor access	Nokia, Nokia Shanghai Bell
Proposal 1:	The new msg3 DL quality metric developed for the anchor carrier, should be considered as the baseline for a similar metric for non-anchor carriers supporting RACH processes.

R1-1808478	Downlink channel quality report during random access procedure on a non-anchor carrier	LG Electronics
Observation 1: Downlink channel quality report during random access procedure is beneficial if it is used for the following purposes.
· The number of actual repetitions of NPDCCH in Type-2 CSS can be properly adjusted
· A proper code-rate and repetition number of NPDSCH carrying Msg.4 can be assigned
Proposal 1: An early report of downlink channel quality information upon a non-anchor carrier should reuse the design principle of early CQI report on an anchor-carrier in Rel.14 as much as possible
· Downlink channel quality is reported via Msg.3
· Downlink channel quality is denoted as the repetition number that UE needs to decode hypothetical NPDCCH in Type-2 CSS upon the NB-IoT downlink carrier associated with Msg.3 carrier with an error probability not exceeding 0.01
· The ranges of downlink channel quality can be different depending on the maximum repetition number of NPDCCH in Type-2 CSS on the corresponding NB-IoT downlink carrier
Proposal 2: In order to save UE’s power, UE can be allowed to skip or simplify measurement and reporting of downlink channel quality when UE successfully decoded Msg.2 within a certain small number of repetitions
R1-1808644	Support of Quality report in Msg3 for non-anchor access	ZTE
Proposal 1: For non-anchor carrier access, DL/UL CE level reporting mismatch and NRSRP/NRSRQ need to be studied.
Proposal 2: For non-anchor carrier, NPDCCH repetition number reporting via Msg3 should be support to indicate DL CE level of UE.  
Proposal 3: For non-anchor carrier, NRSRQ feedback based on Msg3 or Msg5 can be considered. 
Proposal 4: For Non-anchor carrier, further study is needed for measurement window of the quality report.  

R1-1808740	Discussion on quality report in Msg3 for NB-IoT	Samsung
Observation #1: For UE with capability of CSS measurement and reporting, DL quality measurement can utilize NRS around Type-2 CSS for RAR, and support Msg3 reporting of DL quality is expected to be beneficial. Otherwise, DL quality measurement can only use NRS around paging NPDCCH and the gain of Msg3 reporting might be very limited. 

Proposal #1: DL quality of non-anchor carrier derived by NRS measurement on anchor carrier can hardly reflect actual interference condition and needs further evaluation.
Proposal #2: Further evaluate the following measure resources for DL quality reported in Msg3 for non-anchor access:
· NRS corresponding to Type-2 CSS for RAR;
· NRS corresponding to paging NPDCCH;
· Additional NRS for Msg3 reporting.
R1-1808961	Quality report in Msg3 on non-anchor carrier	MediaTek Inc.
Observation 1: DL channel quality metric specification for Msg3 report on anchor carrier will be discussed in RAN4.
Observation 2: In Release 15, NRS-based link quality measurements on non-anchor carrier are un-practical due to sporadic nature of NRS transmission.
Observation 3: In typical implementation, the UE may assume the link quality of the anchor carrier correlates reasonably with the link quality of the non-anchor carrier assuming similar propagation conditions and traffic load.
Proposal 1: Msg3 report solution for anchor carrier is baseline for non-anchor carrier.

R1-1809035	Support of quality report in msg3 for non-anchor	Qualcomm Incorporated
Proposal 1: The “DL quality reporting in msg3” is defined as “The lowest number of repetitions Rdesired needed for a NPDCCH transmitted in the ‘NPDCCH reference resource’ to be decoded with an error probability not exceeding 0.01”. 
Proposal 2: The ‘NPDCCH reference resource’ is defined as ‘A candidate mapped onto the Type-2 common search space with aggregation level of AL=2 and starting in subframe s0” 
Proposal 3: The subframe s0 is the first subframe of the first candidate of the first Type-2 search space in the random access response window of the current random access attempt.
Proposal 4: The computation of Rdesired  is based on “an unrestricted observation interval in time, and an unrestricted observation interval in frequency”.
Observation 1: Reporting all the possible values of Rdesired requires 4 bits in msg3.
Observation 2: For a given coverage level, the expected set of Rdesired should be much smaller than the complete set of R.
Proposal 5: The DL quality reporting in msg3 uses N bits (FFS: N=2 or 3). The set of 2N-1 candidates for Rdesired depends on npdcch-NumRepetitions-RA for the corresponding coverage level.
The value of N is selected depending on feedback from RAN2/RAN4 on overhead (RAN2) and UE accuracy (RAN4).

R1-1809471	DL quality reporting in Msg3 for non-anchor access in NB-IoT	Intel Corporation
Observation 1:
· Indication of UE capability for support of DL quality report for non-anchor access in Msg3 via PRACH partitioning would impact system capacity.
Observation 2:
· RAN2 inputs are needed regarding how to carry the DL quality report in Msg3 for non-anchor access:
· Using reserved bits in RRC message,
· A sufficient gap is needed between Msg2 and Msg3 to accommodate the duration needed for measurement and reconstruction of the RRC message.
· Or introducing a dedicated MAC CE.
· A larger TBS is needed for Msg3 with DL quality report. 
Proposal 1:
· The DL quality report for non-anchor access in Msg3 is configured semi-statically by higher layer signaling in a cell-specific manner.
· It is UE capability whether the DL quality report in Msg3 for non-anchor access is supported.
· For UEs supporting DL quality report for non-anchor access, the DL quality report for anchor carrier is also supported. 
· The design of UL grant and Msg3 should enable UE to choose whether DL quality report is transmitted in Msg3 or not, which requires no report of UE capability.
Proposal 2:
· The DL channel quality for non-anchor access is denoted by the number of repetitions that the UE needs to decode hypothetical NPDCCH with BLER of 1%.
· No measurement reference resource for NPDCCH is defined for the DL channel quality report in Msg3 for non-anchor access. 
· Period from the beginning of Msg2 reception to the beginning of Msg3 transmission can be defined for the measurement period where the UE can use to derive the NPDCCH repetition number.
Proposal 3:
· When eNB is not aware of UE capability for support of DL quality report in Msg3, consider the following design options for scheduling of Msg3 if a larger TBS is needed for Msg3 with DL quality report: 
· Option 1. For cases without EDT (if supported), eNB always schedules a larger TBS considering the need to carry DL quality report in Msg3, and it is up to UE to carry DL quality report or add padding bits in Msg3. For case with EDT, existing EDT scheduling mechanism is reused and it is up to UE to choose preferred TBS value and to decide whether DL quality report is carried in Msg3. 
· Option 2. Support scheduling of multiple TBS values similar as EDT design, where part of the TBS values are for Msg3 without DL quality report while the rest are for Msg3 with DL quality report. It is up to UE to choose preferred TBS value and to decide whether DL quality report is carried in Msg3.



Issues and discussion
[bookmark: _GoBack]The following sections address the different issues discussed in the above papers.
Channel quality definition
For channel quality definition in Msg3 report for non-anchor access - 
· The DL channel quality definition for non-anchor access reuses that for anchor access as the baseline. (i.e. denoted by the number of repetitions that the UE needs to decode hypothetical NPDCCH with BLER of 1%.) --- Huawei/HiSilicon, Nokia, ZTE, MTK, Intel
Note: ZTE mentioned NPDCCH repetition number, here it is interpreted as same as the definition for anchor access
· The DL channel quality definition for non-anchor access reuses that for anchor access as the baseline, with the update to NPDCCH in Type2-CSS. ( i.e. denoted by the number of repetitions that the UE needs to decode hypothetical NPDCCH in Type2-CSS with BLER of 1%.) --- LGE, Samsung, Qualcomm
· NRSRQ --- ZTE
Recommended proposal 1: For channel quality report in Msg3 on non-anchor access, the channel quality definition is denoted by the number of repetitions that the UE needs to decode hypothetical NPDCCH [in Type-2 CSS] with BLER of 1%
Channel quality measurement
For channel quality measurement carriers for non-anchor access - 
· The carrier UE monitors to receive Msg2 (i.e. RAR). --- Ericsson, Huawei/HiSilicon, LGE, ZTE, Samsung,  Qualcomm, Intel
· The carrier other than UE monitors to receive Msg2 --- Ericsson
Recommended proposal 2: For channel quality report in Msg3 on non-anchor access, UE performs the channel quality measurement on the carrier it monitors to receive Msg2 (i.e. RAR)

For channel quality measurement period/window for non-anchor access - 
· Between MSG1 transmission and MSG3 transmission, or from the beginning of Msg2 reception to the beginning of Msg3 transmission. --- Huawei/HiSilicon, Samsung, Intel
· Other period/window --- Samsung
· Unlimited (up to UE implementation) --- Qualcomm
· FFS --- ZTE
Recommended proposal 3: RAN1 further discusses whether/how to define channel quality measurement period, and if necessary sends LS to RAN4.

For channel quality measurement resource for non-anchor access - 
· Define measurement resource --- Samsung,  Qualcomm
· No measurement resource --- Intel
Recommended proposal 4: RAN1 further discusses whether/how to define channel quality measurement resource, and if necessary sends LS to RAN4.

Channel quality report
For channel quality measurement report for non-anchor access - 
· Channel quality report in Msg3 for downlink non-anchor carrier needs to be very accurate. --- Huawei
· In order to save UE’s power, UE can be allowed to skip or simplify measurement and reporting of downlink channel quality when UE successfully decoded Msg.2 within a certain small number of repetitions --- LGE
· The DL quality reporting in msg3 uses N bits (FFS: N=2 or 3). The set of 2N-1 candidates for Rdesired depends on npdcch-NumRepetitions-RA for the corresponding coverage level. --- Qualcomm
· RAN2 inputs are required, and the larger TBS and related to EDT needs to be consider --- Intel
By understanding of the feature lead, there are diverse proposals on how the UE report channel quality in Msg3, thus it is suggested,
Recommended proposal 5: RAN1 further discusses how to report channel quality adequately.

Others
For interwork with other WGs e.g. RAN2/RAN4
Send LS to RAN2 and RAN4 and request their studies in related to the DL channel quality reporting in msg3 for non-anchor carrier.  --- Ericsson
Send a LS to inform RAN2 to take observation 2 into consideration.  --- Huawei/HiSilicon
The value of N is selected depending on feedback from RAN2/RAN4 on overhead (RAN2) and UE accuracy (RAN4). --- Qualcomm
RAN2 inputs are needed regarding how to carry the DL quality report in Msg3 for non-anchor access --- Intel
By understanding of the feature lead, RAN1 may decide to send LSs to other related WGs on the above topics after further discussion.
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