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1. Introduction
In RAN#80 [1], a new Rel-16 work item has been approved to specify CE mode A and B improvements for non-BL UEs suggesting some target use cases as follows:
· Enhancements to idle mode mobility
Feature-lead recommends that RAN1 does not discuss idle mode mobility enhancements to the non-BL UEs until any specific request or work scope for RAN1 is found.

· UE demodulation performance requirements for 2 RX antennas and full duplex FDD
Feature-lead recommends that RAN1 won’t be involved in the evaluation work of UE demodulation performance requirements for 2 RX antennas and full duplex FDD until RAN1 is asked.

· Dual layer DL reception
Conclusion until RAN1#96:
· RAN1 has no consensus on the support for dual layer DL reception for non-BL UEs in CE mode A in Rel-16
Based on the conclusion above, feature-lead believes that RAN1 is not going to discuss “Dual-layer transmission” issue in Release 16.

· Feedback based on CSI-RS
Conclusion from RAN1#96bis:
· No further discussion on the modification on the design or configuration for support of CSI-RS for non-BL CE UEs in CE mode A in Rel-16. The baseline is Rel-15 CSI-RS.
Agreements from RAN1#96bis
· CSI-RS based CSI feedback is only supported in TM9
· The supported number of CSI-RS ports is only 8
· For CSI feedback of non-BL CE UE, RI is fixed to 1 if it is included as part of reporting on PUCCH or PUSCH
· MPDCCH and PDSCH are punctured around the REs used for the CSI-RS transmission.
Conclusion from RAN1#97:
· Aperiodic CSI-RS is not supported for the non-BL UE operating in CE mode A in Rel-16.
Agreements from RAN1#97
· Table 7.2.4-1 of TS 36.213 is reused for the support of CSI-RS based CSI feedback for non-BL UEs in CE mode A.
· Periodic CSI report mode 1-1 is supported for non-BL UE in CE mode A
· FFS: Details
Agreement from RAN1#98
· At least submode 1 is supported for PUCCH mode 1-1 for non-BL UEs in CE mode A 
· Further consider the additional support of submode 2
· Assuming RI=1, Table 7.2.2-1E in TS 36.213 is reused without modification for the support of CSI-RS based CSI feedback for non-BL UEs in CE mode A. 
Agreement from RAN1#98bis
· Submode 2 is supported for PUCCH mode 1-1 for non-BL UEs in CE mode A
· No further PMI enhancement in Rel-16 for aperiodic CSI report
· Assuming RI=1, Table 7.2.2-1D in TS 36.213 is reused without modification for the support of CSI-RS based CSI feedback for non-BL UEs in CE mode A. 
· The RI is not reported.
· For CSI-RS based CSI feedback for non-BL UE in CE mode A, CSI reference resource in the frequency domain is the narrowband(s) used for MPDCCH monitoring
· This is same as in Rel-15

RAN1 made the above agreements with regard to CSI-RS based CSI feedback, and this document provides summary of proposals on the remaining issues and suggests a proposal for offline agreement.

· ETWS/CMAS in connected mode
Agreements from RAN2#103bis
· RAN2 intends to support CMAS/ETWS for non-BL UEs in CE mode in connected mode.
Agreements from RAN2#105
· SIBs for ETWS and CMAS are not provided via dedicated signaling.
Working assumption from RAN2#105bis
· In connected mode non-BL UEs in CE monitor MPDCCH to receive ETWS indication and/or CMAS indication using CSS in the same narrowband where unicast transmission can be received.
· R2-1905278, “LS on ETWS/CMAS in connected mode narrowband RAN2,” LS out Rel-16 To:RAN1

RAN2 made the working assumption above and sent LS to RAN1 with questions that RAN1 is asked to study and provide answers. 
After discussions in RAN1 meetings, the following agreements were made.

Agreement from RAN1#97
· Regarding the RAN2 LS in R1-1905934, send the following in reply LS to RAN2 
· It is feasible for a non-BL UE in CE in connected mode to monitor MPDCCH to receive ETWS indication and/or CMAS indication using Type 0 CSS in the same narrowband where unicast transmission can be received
· It is feasible for a non-BL UE in CE in connected mode to monitor USS and Type 0 CSS simultaneously in the same narrowband 
· Type 0 CSS is also supported in CE mode B
· FFS: Details of DCI format 
· LS is endorsed in R1-1907637 (Changhwan, LGE)
· Type 0 CSS is supported in CE mode B
· FFS: Details of DCI format 
Agreement from RAN1#98
· For ETWS/CMAS indication to a non-BL UE in CE in connected mode via DCI using Type 0 CSS, the DCI formats are selected between the following two alternatives in RAN1#98bis   
· DCI format 3/3A with one of the TPC commands repurposed for ETWS/CMAS notification
· DCI format 6-1A/[1B] with a new RNTI for ETWS/CMAS notification
Agreement from RAN1#98bis
· For ETWS/CMAS indication to a non-BL UE in CE in connected mode via DCI using Type 0 CSS, following DCI format is used for ETWS/CMAS notification 
· DCI format 6-1A/B with a RNTI (e.g. SI-RNTI which is up to RAN2) for ETWS/CMAS notification

This document provides summary based on contributions [2]-[7], and suggests proposals on the remaining issues of the ETWS/CMAS indication method for offline agreement.

2. Summary and Proposals
2.1. Feedback based on CSI-RS

Summary of Issues and Proposals:
Issue 1-1) CSI-RS based CSI reference resource
In RAN1#98bis meeting, the following agreement was made for the CSI reference resource in the frequency domain.
	Agreement
For CSI-RS based CSI feedback for non-BL UE in CE mode A, CSI reference resource in the frequency domain is the narrowband(s) used for MPDCCH monitoring
· This is same as in Rel-15


For the CSI reference resource in the time domain (i.e., the number of subframes used for measuring all the narrowband(s)), it was proposed in [2] to reuse legacy parameter csi-NumRepetitionCE which is defined in TS 36.331 and cited in TS 36.213. The following is proposed for offline agreement.

Possible Potential AgreementAgreement
For CSI-RS based CSI feedback for non-BL UE in CE mode A, CSI reference resource in the time domain is given by the legacy parameter csi-NumRepetitionCE.
· This is same as in Rel-15.

List of proposals on the feedback based on CSI-RS
Proposals, observations, and conclusions are copied in the table below.
	from Ericsson [2]
[bookmark: _Toc24015261]Observation 1: A remaining discussion on “Feedback based on CSI-RS” refers to defining what will be the CSI reference resources in the time domain.
[bookmark: _Toc24015264]Proposal 1: For CSI-RS based CSI feedback for non-BL UE in CE mode A, CSI reference resource in the time domain is given by the legacy parameter “csi-NumRepetitionCE”.



2.2. ETWS/CMAS in connected mode

Summary of Issues and Proposals:
Issue 2-1) Type 0 CSS in CE mode B
Regarding the introduction of the Type0 CSS in CE mode B, it was unanimously proposed to reuse the properties or definitions that we set up for CE mode A. And based on iton top of that, one company [3] mentioned the possibility of potential improvement in terms of the number of repetitions. More specifically, companies in their contributions mentioned the followings for the properties or definitions.
· The narrowband location and the MPDCCH-PRB-set are the same as for USS
· MPDCCH candidates in terms of AL aggregation levels and repetition levels are the same as the Type0 CSS in CE mode A
Based on contributions and e-mail discussions, the following is proposed for an offline agreement.

Potential Possible Agreement
[bookmark: _GoBack]For ETWS/CMAS indication to a non-BL UE in CE in connected mode via DCI using Type 0 CSS, the definition of the Type0-CSS for CE mode B is same as that of CE mode A (as specified in TS36.213 9.1.5).the Type0-CSS defined for CE Mode A is reused for CE Mode B.

Note that it is already covered in the draft CR and therefore no spec change is necessary.
As the definition of the Type0-CSS (in TS36.213 9.1.5) does not mention anything about CE mode A or B, the definition of Type0-CSS can be reused for CE mode B as it is and we can just refer to it where relevant. Let me update the proposal as follows.

Issue 2-2) DCI size of DCI format 6-1A/1B for ETWS/CMAS notification
In RAN1#98bis meeting, it was agreed to support DCI format 6-1A/B with a RNTI for ETWS/CMAS notification using Type 0 CSS. An issue regarding the size of DCI format 6-1A/B being dependent on the RRC configuration in general has been raised in previous meetings. For CE mode B, tTwo alternative approaches were discussed in contributions for this meeting to deal with this issue:
· Alt.1 The DCI size of the DCI format 6-1A/B for ETWS/CMAS notification using Type 0 CSS is fixed regardless of the UE-specific RRC configuration. [2][3][5][6]
· Alt.2 The DCI size of the DCI format 6-1A/B for ETWS/CMAS notification using Type 0 CSS is variable depending on the UE-specific RRC configuration. [7]
For Alt.1, as an eNB can send ETWS/CMAS notification by a single DCI to all the UEs with different UE-specific RRC configurations and therefore having different DCI format 6-1A/B sizes, it has the benefit from the perspectives of eNB scheduling and the downlink transmission efficiency at the cost of the potential increase in BD especially for non-BL UEs in CE mode B. On the other hand, for Alt.2, as non-BL UEs in CE mode B would expect a single DCI size even when it is configured to monitor the ETWS/CMAS indication in the Type0 CSS, it has the benefit of no BD increase from the UE perspective. However, for Alt.2 broadcasting ETWS/CMAS indication to all UEs may be difficult or inefficient as the eNB can only transmit to the UEs having the same DCI size at a time. As more companies [2][3][5][6] are in support of Alt.1 (RRC invariant approach), let me start with the following proposal for the offline agreement.

Potential Possible Agreement
The DCI size of the DCI format 6-1A/B for ETWS/CMAS notification using Type 0 CSS is fixed regardless of the UE-specific RRC configuration.

For implementation of the Alt.1, there are a few ways to formulate it, and the following proposals were made in contributions.
· For the DCI size of the DCI format 6-1A/B for ETWS/CMAS notification using Type 0 CSS, the size is 
· Alt.1 the same as the DCI format 6-1A/B mapped on the CSS.
· Alt.2 the same size as Rel-13 DCI format 6-0B/6-1B in USS
· Alt.3 the same as the DCI format 6-1A/1B when used for RA procedure initiated by a PDCCH order
When the DCI format 6-1A/1B is carried in Type 0 CSS for fallback, the UE-specific RRC configured DCI fields are not present and therefore there is no DCI size difference issue caused by UE-specific RRC configuration. This has been the approach for CE mode A to fix the fallback DCI size regardless of the UE-specific RRC configurations. Extending the this approach to the CE mode B so eventually having max two different DCI sizes per non-BL UE in CE can be a starting point for discussionwork. Among the alternatives, based on the number of supporting companies after e-mail discussions, the Alt.3. Therefore, the following is proposed for offline agreement, but of course if there is any outstanding difference among the proposed alternatives we can further discuss based on feedback before/during the online session.

Possible Agreement
Size of the DCI format 6-1A/B for ETWS/CMAS notification using Type 0 CSS is the same as that of the DCI format 6-1A/B mapped on the CSS.Potential Agreement
The DCI size of the DCI format 6-1B for ETWS/CMAS notification using Type 0 CSS is the same as that of the Rel-13 DCI format 6-1B which is fixed regardless of the UE-specific RRC configuration.
· How to capture the agreement above is up to the editor.

Alternatively, the two proposals can be merged into a single one if it is more efficient for online discussion. The following is proposed for that case.

Potential Agreement
The payload size of the DCI format 6-1B for ETWS/CMAS notification using Type 0 CSS is the same as that of the Rel-13 DCI format 6-1B which is fixed and determined only by the bits not associated with any UE-specific RRC configuration.


For CE mode A, in order not to increase the BD complexity the DCI size for ETWS/CMAS notification can be made same as that of the fallback DCI which is mapped onto the common search space (Type 0 CSS) and scrambled by C-RNTI (=not scrambled by [SI-RNTI]). In this way, the size is fixed regardless of UE-specific configuration and there is no BD increase compared to the legacy CE mode A.

Potential Agreement
The payload size of the DCI format 6-1A for ETWS/CMAS notification using Type 0 CSS is the same as that of the DCI format 6-1A mapped onto the common search space and scrambled by C-RNTI.

Issue 2-3) DCI content for ETWS/CMAS notification
For the DCI content for ETWS/CMAS indication, three companies [3][4][5] proposed to carry only two separate bits for ETWS/CMAS indication, 1 bit for ETWS and 1 bit for CMAS, and one company [2] proposed to carry 8-bit Direct Indication information field in legacy DCI format 6-2 in which the two separate bits for ETWS/CMAS indication (1 bit for ETWS and 1 bit for CMAS) are included. For the remaining bits, companies proposed to pad 0’s (or 1’s), or repeat the ETWS/CMAS indications bits until it reaches the DCI capacity. As the only essential information that needs to be carried is the ETWS/CMAS indication and also considering that other fields can be used to increase the false alarm rate, and also based on majority views from contribution, the following is proposed for offline agreement.

Possible Agreement
The content of the DCI format 6-1A/1B for ETWS/CMAS indication to a non-BL UE in CE in connected mode using Type 0 CSS is as follows:
· 1-bit ETWS indication 
1-bit CMAS indication
Zeros are appended to the format 6-1A/1B until the payload size equals that of the [DCI format 6-1A/B mapped on the CSS].
Potential Agreement
The content of the DCI format 6-1A/1B for ETWS/CMAS indication to a non-BL UE in CE in connected mode using Type 0 CSS is as follows:
· Direct indication information (8 bits) with the content left for RAN2 to define in TS 36.331.
All the remaining bits in format 6-1A/1B for ETWS/CMAS indication are set to zeros.

Issue 2-4) UE capability signaling
It was proposed by Qualcomm during e-mail discussion that a separate UE capability signaling for CE mode B is needed. The reason is as follows. If a fixed size DCI is adopted for ETWS/CMAS indication using Type 0 CSS in CE mode A and CE mode B, then the number of PDCCH blind decoding attempts will be increased by 4 for CE mode B while it remains the same for CE mode A. In this case, a separate UE capability signaling for supporting ETWS/CMAS monitoring in CE mode A and B will be useful. 

Potential Agreement
UE capability for ETWS/CMAS monitoring in Type0-CSS is indicated separately for CE Mode A and CE mode B

List of proposals on the ETWS/CMAS in connected mode
Proposals, observations, and conclusions are copied in the table below.
	from Ericsson [2]
Observation 2	DCI Format 6-1A when used “for random access procedure initiated by a PDCCH order” can be utilized as design reference to introduce the support of ETWS/CMAS notifications.
Observation 3	DCI Format 6-1B when used “for random access procedure initiated by a PDCCH order” can be utilized as design reference to introduce the support of ETWS/CMAS notifications.
Proposal 1	For CSI-RS based CSI feedback for non-BL UE in CE mode A, CSI reference resource in the time domain is given by the legacy parameter “csi-NumRepetitionCE”.
Proposal 2	Introduce a new case in DCI Format 6-1A, stating that if CRC is scrambled with X-RNTI, then Format 6-1A is used for Direct Indication information:
· The “Direct Indication information” field as in DCI Format 6-2 can be re-used letting up to RAN2 to specify its contents (i.e., ETWS/CMAS indications) in TS 36.331.
All the remaining bits in format 6-1A are set to zero.
Note: X refers to an RNTI type to be defined by RAN2.
Proposal 3	To support ETWS/CMAS notifications in CE Mode B using Type 0 CSS, the number of PRB-pairs, candidates to monitor, aggregation and repetitions levels as described in clause 9.1.5-3 of TS 36.213 “For Type0-MPDCCH common search space” are re-used.
· Number of PRB-pairs: 2, 4, 2+4.
· MPDCCH candidates to monitor: 1.
· Aggregation levels: 8, 16, 24 depending on the number of PRB-pairs.
· Repetition levels: Table 9.1.5.-3 in TS 36.213.
Proposal 4	Introduce a new case in DCI Format 6-1B, stating that if CRC is scrambled with X-RNTI, then Format 6-1B is used for Direct Indication information:
All the remaining bits in format 6-1B are set to zero.
Note: X refers to an RNTI type to be defined by RAN2.

	from Huawei, HiSilicon [3]
Proposal 1: The DCI size of format 6-0B/1B in Type0-CSS should be independent of the RRC configurations.
Proposal 2: All the remaining bits other than the ETWS/CMAS notification in DCI format 6-1A/B should be set to 1 or 0.
Proposal 3: The definition of Type0-CSS for CEMode A can be used as a starting point for the Type0-CSS design for CEMode B. FFS on the increase of repetition numbers.

	from Nokia, Nokia Shanghai Bell [4]
Observation 1: Fixing the DCI size for ETWS/CMAS notification to a common value for the cell causes the DCI size to be different from that for PDSCH scheduling for at least some UEs in CE mode A, leading to increased decoding complexity.
Observation 2: The increased decoding complexity for monitoring ETWS/CMAS notification can be shared by all UEs in CE mode A by defining a cyclical pattern for the three different DCI sizes in different POs.
Proposal 1: Reconsider the decision to use DCI format 6-1A/B for ETWS/CMAS notification. If that is not possible, for determination of the total DCI size, the following assumptions are made with regard to the field sizes.
· For Format 6-1A, the number of bits assumed for the DAI field is periodically cycled among 0, 2, and 4.
· For Format 6-1A/B, the sizes of the DCI fields that are dependent on system parameters are assumed the same as for PDSCH scheduling.
Proposal 2: The 2 bits used for ETWS/CMAS indication are repeated X number of times to obtain a field size of 2X bits followed by padded zeros to achieve the desired DCI size. FFS the value of X.

	from LG Electronics [5]
Proposal 1: Type 0 CSS in CE mode B follows the same design rule as in CE mode A.
· DCI size is same as DCI size for Tx diversity
· Scrambling code is same as USS
· MPDCCH PRB set(s) is/are same as USS
· Narrowband for Type 0 CSS is same as USS
Proposal 2: The size of DCI format 6-1A/1B for ETWS/CMAS indication using Type 0 CSS is the same as the DCI format 6-1A/1B mapped on the CSS 
Proposal 3: The content of DCI format 6-1A/1B is as follows when the DCI is used for ETWS/CMAS indication to a non-BL UE in CE in connected mode via DCI using Type 0 CSS 
· 1 bit for ETWS indication
· 1 bit for CMAS indication

	from ZTE [6]
Proposal 1: DCI format 6-1B for ETWS/CMAS indication in type-0 CSS has the same size as Rel-13 DCI format 6-0B/6-1B in USS.
Proposal 2: The existing MPDCCH candidates for Type0-CSS in CE mode A are reused for CE mode B.

	from Qualcomm Incorporated [7]
Proposal 1: The set of MPDCCH candidates for Type0-CSS in CE mode B is defined same as in CE mode A.
Proposal 2: Type0-CSS in CE mode B has the same DCI payload size as USS.



2.3. Others
No issue
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