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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. 

RAN1 made the above agreements with regard to CSI-RS based CSI feedback, this document will provide the summary of proposals based on contributions [2],[4]-[7] and suggest proposals based on it.

· 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

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

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

Summary of Issues and Proposals:
Issue 1-1) CSI report mode
In RAN1#97 meeting, it was agreed to support periodic CSI report mode 1-1 for non-BL UE in CE mode A with FFS for details. As a follow-up, in RAN1#98 meeting, RAN1 discussed whether to support both submode 1 and submode 2, and agreed to support at least submode 1 (Figure 1 (a)) and further consider submode 2 (Figure 1 (b)). 

 
(a) Submode 1


(b) Submode 2
[bookmark: _Ref17444838]Figure 1. An example of the current CSI feedback framework using periodic PUCCH for Mode 1-1

Based on contributions from companies for RAN1#98bis meeting, proposals from companies are summarized below.
· Submode 2 is supported for PUCCH mode 1-1
· Supported by Ericsson, Nokia, LGE
· Submode 2 is not supported for PUCCH mode 1-1
· Supported by QC, ZTE, 

Possible Agreement
Submode 2 is supported for PUCCH mode 1-1 for non-BL UEs in CE mode A 

Issue 1-2) Codebook for submode 2
Companies supporting submode 2 unanimously proposed that Table 7.2.2-1D in TS 36.213 be reused without modification assuming RI=1. 
	Table 7.2.2-1D: PUCCH mode 1-1 submode 2 codebook subsampling
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Based on contributions, a proposal from companies is summarized below. 
· 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.
· Supported by Ericsson, Nokia, LGE
And as the RI is fixed to 1 for CSI feedback of non-BL CE UE, there is no need to report RI which was reported in a separate subframe in legacy LTE. Therefore, it was also proposed not to transmit the RI. 
If RAN1 agrees to support Submode 2 for PUCCH mode 1-1 for non-BL UEs in CE mode A, the following proposal can be further discussed for possible agreement.

Possible Agreement
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.

Issue 1-3) CSI-RS based CSI reference resource
In [4], [5] and [6], there are proposals on the measurement bandwidth and the CSI-RS reference resources in time/frequency domain for CSI-RS based CSI feedback for non-BL CE UEs in CE mode A. Given that the CSI-RS is transmitted over entire bandwidth and the PDSCH scheduled to non-BL CE UE can be up to 20MHz, how to define the measurement bandwidth for CSI-RS based CSI feedback needs to be discussed and whether and how to optimize/modify the reference resources in time/frequency domain for CSI-RS based CSI feedback can also be further discussed. For the measurement bandwidth for CSI-RS based CSI feedback, based on contributions from companies, the following proposal can be discussed.

Possible Agreement
CSI-RS based CSI feedback for non-BL UE in CE mode A is based on the narrowbands used for MPDCCH monitoring.

It is feature lead’s opinion that the proposal above seems to be the essential one to support CSI-RS based CSI feedback. Other than that, even though this issue may not be an essential one, as the proposals have been there for a few meetings, it is suggested to have some time during this meeting to discuss this issue and share views among companies.

List of proposals on the feedback based on CSI-RS
Proposals, observations, and conclusions are copied in the table below.
	from Ericsson [2]
Proposal 1	As in legacy, mode 1-1 is configured to be either submode 1 or submode 2 via higher-layer signalling for supporting “Feedback based on CSI-RS” for non-BL UEs in CE mode A.
Proposal 2	Submode 2 is supported as in legacy by just pointing out to the case when RI=1 in Table 7.2.2-1D.
· The RI, which in legacy is reported in a separate subframe, is not transmitted.

	from Nokia, Nokia Shanghai Bell [4]
Proposal 3: Submode 2 is supported for PUCCH mode 1-1 for non-BL UEs in CE mode A.
Proposal 4: 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.
Proposal 5: For CSI-RS based CSI feedback by non-BL UEs in CE Mode A using submode 2 of PUCCH Mode 1-1, RI is not reported.
Proposal 6: CSI-RS based CSI feedback for non-BL UE in CE mode A is based on at least the narrowbands used for PDCCH monitoring and may include other configurable narrowbands within the maximum PDSCH transmission bandwidth. FFS details on configurable narrowbands.

	from ZTE [5]
Observation 1: For existing PUCCH 1-1 submode 2, PMI feedback with subsampled codebooks shows performance degradation compared to that with all 8Tx codebooks.
Observation 2: Based on CSI-RS, a CSI measurement for all narrowbands in CSI reference resource can be performed in one subframe for CE mode A.
Proposal 1: Submode 2 is not supported for PUCCH mode 1-1 for non-BL UEs in CE mode A.
Proposal 2: CSI reference resource based on CSI-RS can be defined as one or more CSI-RS subframes in time domain for non-BL UEs in CE mode A. 
Proposal 3: For non-BL UEs in CE mode A, the measurement bandwidth for CSI-RS based CSI feedback can reuse the narrowbands for MPDCCH monitoring or be based on UE implementation.

	from Qualcomm Incorporated [6]
Proposal 1: PUCCH mode 1-1 submode 2 is not supported for the non-BL UE in CE mode A. 
Proposal 2: For CSI-RS based CSI feedback, a non-BL UE can be configured with a subset of the narrowband(s) in addition to the narrowbands for MPDCCH monitoring for CSI reporting. The total CSI reporting bandwidth shall not exceed the configured maximum PDSCH transmission bandwidth. 

	from LG Electronics [7]
Proposal 1: Submode 2 is supported for periodic CSI report mode 1-1.
· For the codebook for submode 2, 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



2.2. ETWS/CMAS in connected mode

Summary of Issues and Proposals:
Issue 2-1) DCI format for ETWS/CMAS notification 
During RAN1#98 meeting, the following agreements were made in RAN2 regarding ETWS/CMAS notification using Type 0 CSS.
	· In connected mode, non-BL UEs in CE monitor MPDCCH to receive ETWS and/or CMAS notification using Type 0 CSS in the same narrowband where unicast transmission can be received.
· [bookmark: _Hlk17972011]UE stays in RRC_CONNECTED after receiving the indication for ETWS/CMAS notification.
· It is up to UE implementation how ETWS/CMAS notification is acquired.
· RAN2 does not intend to introduce any signalling optimization regarding MIB, SIB1-BR and SIB10/11/12 acquisition.
· RAN2 understands that UEs in CE Mode B may not be able to acquire ETWS notification within 4 seconds requirement.


As it was informed to RAN1 on the spot that the DCI-based ETWS/CMAS notification was adopted in RAN2, RAN1 made an agreement to select in RAN1#98bis meeting between the two alternatives of the DCI formats for ETWS/CMAS indication to a non-BL UE in CE in connected mode via DCI using Type 0 CSS. Based on contributions submitted for discussion in this meeting, companies supporting each of the alternatives are summarized below.
 
· DCI format 3/3A with one of the TPC commands repurposed for ETWS/CMAS notification
· Supported by Ericsson, Nokia, Huawei
· DCI format 6-1A/[1B] with a new RNTI for ETWS/CMAS notification
· Supported by Qualcomm, ZTE, LGE

As there is no majority at all among companies that showed interest on this issue, we need to discuss pros and cons of the two alternatives until and/or during online session. To facilitate the discussion, pros and cons are summarized in Table 1 below based on contributions. 
[bookmark: _Ref21916144]Table 1 Summary of pros and cons of the two alternative DCI formats for ETWS/CMAS notification
	
	DCI format 3/3A
	DCI format 6-1A/[1B]
	Common

	Pros
	· No increase in BD capability
· Min. spec impact
	· More efficient in terms of resource utilization as the transmission of ETWS/CMAS indication is based on the need
· No increase in number of BDs
· Low false alarm rate by those unused bits as check bits
· DCI format 6-1A/6-1B can notify all the UEs with same DCI format 6-0A/6-0B size
	· No need to monitor multiple narrowbands


	Cons
	· Reduced capacity of TPC commands as 1 or 2 TPC command(s) in DCI format 3/3A cannot be used
· A fixed reservation of one TPC command in DCI format 3/3A is not resource utilization efficient assuming the rare occurrence of the ETWS/CMAS notification
· High false alarm rate of the DCI format 3/3A as there are no known bits that can be used for check bits
· Increase in BD for monitoring DCI format 3/3A in CE mode B
· DCI format 3/3A needs to be re-designed as the TPC command is not supported in CE mode B
· DCI format 3/3A can only notify a group of UEs with same DCI format 6-0A/6-0B size
	· Increase in complexity in both CE mode A and CE mode B caused by monitoring the DCI format with the new RNTI

	


As mentioned by most companies, BD complexity seems to be the most important criteria while other criteria such as the ability to achieve a low false alarm rate, the amount of work required for specification should also be considered. Especially for the BD complexity, as companies have different views on the BD complexity, offline discussion for a converged view on this criteria seems to be needed. 
There were some offline discussions among companies, and there were some positive signs of compromise from some companies. As still there are some controversial points we need further discussion on the DCI format. 

Proposal
For ETWS/CMAS indication to a non-BL UE in CE in connected mode via DCI using Type 0 CSS, discuss pros and cons of the following DCI formats for ETWS/CMAS notification. 
· 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

If DCI format 3/3A is selected for ETWS/CMAS indication, then the remaining issue is the location of the ETWS/CMAS indication in the DCI. As the location in the DCI doesn’t seem make any difference in terms of performance, it can be simply fixed to the 2 bits or if it needs to be configurable, then it may be up to RAN2 to decide how the location is configured.
If DCI format 6-1A/1B with a new RNTI is selected for ETWS/CMAS indication, allocation of the new RNTI is up to RAN2 and in RAN1 we can further discuss whether/how to support proposed optimizations such as check bits to reduce false alarm rate, etc. 
And also to facilitate discussions during the meeting, the pros and cons of each approaches claimed by each company are captured below in Table 2. 
[bookmark: _Ref21916273]Table 2. Summary of views on DCI formats for ETWS/CMAS notification (based on contributions)
	
	DCI format 3/3A
	DCI format 6-1A/1B

	Qualcomm
	
However, there are a couple of issues with this option. Firstly, it will reduce the capacity since one TPC command (or 2 TPC commands for DCI format 3A) cannot be used, and the maximum number of users supported by DCI format 3/3A is thus reduced. Secondly, the transmission of ETWS/CMAS notification occurs very rarely, and a fixed reservation of one TPC command in DCI format 3/3A is not resource utilization efficient. Thirdly, as discussed in [2], DCI format 3/3A has a high false alarm rate which is not conducive to ETWS/CMAS notification.
Observation 1: Use DCI format 3/3A with one of the TPC commands repurposed for ETWS/CMAS notification have the following issues: 1) reduce capacity 2) inefficient resource utilization 3) high false alarm rate
	√
Different from Option 1, the transmission of ETWS/CMAS indication is based on the need. Therefore, the DCI format 6-1A/1B based option provides a more efficient resource utilization compared to the DCI format 3/3A based option.  
Observation 2: Use DCI format 6-1A/1B with a new RNTI for ETWS/CMAS notification provides a more efficient resource utilization compared to the DCI format 3/3A based option
According to discussion in last meeting there is a concern on Option 2 since it may increase decoding complexity at the UE. However, if the DCI format size is the same as the existing DCI format 6-1A/1B for DL grant, there is no increase for the number of MPDCCH blind detections, and the UE is only required to perform additional CRC check with new RNTI. The increased decoding complexity shall be lower.

	Nokia
	√
The benefit of using DCI format 3/3A is that the decoding of this DCI format is already supported in the UE and no new implementation is needed. The UE will, however, need to monitor this DCI format in both CE mode A and CE mode B. In in CE mode A, the bits reserved for ETWS/CMAS indication are normally wasted since they do not provide any information other than when there is actually an ETWS/CMAS indication. Since DCI format 3 is not otherwise monitored in CE mode B, monitoring for ETWS/CMAS indication increases complexity. Furthermore, the number of TPC command fields is reduced for both DCI formats.
	
With this approach, the UE is required to monitor the DCI format with the new RNTI every time, which increases the complexity in both CE mode A and CE mode B. Furthermore, the decoding the DCI using a new RNTI would require a new implementation and the information carried in the DCI is only 2 bits. Considering the preceding aspects, our view is that ETWS/CMAS indication in Type 0 CSS should be supported with DCI format 3/3A.

	ZTE
	
When a DCI format is descrambled by TPC-PUCCH-RNTI or TPC-PUSCH-RNTI, this control information may be incorrectly decoded. In this case, since all the fields in DCI format 3A are informative bits which are unknown to UE, the UE cannot additionally verify the accuracy of fields in DCI format 3A through these decoded bits. The same issue also exists in DCI format 3. Thus, in practice, DCI format 3/3A has a high false alarm rate which is not conducive to ETWS/CMAS indication.
Observation 3: The existing DCI format 3/3A for TPC command has a high false alarm rate which is not conducive to ETWS/CMAS indication.
The size of existing DCI format 3/3A is equal to the size of 6-0A, which is larger than the size of DCI format 6-0B. If a UE monitors DCI format 3/3A and DCI format 6-0B/6-1B simultaneously in CE mode B, the maximum number of blind detections will be increased by 4 due to different DCI sizes between 3/3A and 6-0B/6-1B. And ETWS/CMAS indication is not present frequently, so monitoring DCI format 3/3A in CE mode B will seriously waste UE power consumption. Type-0 CSS supported in CE mode B should not increase additional blind decode. Moreover, since TPC command for PUCCH and PUSCH is not supported in CE mode B, if DCI format 3/3A is adopted for ETWS/CMAS indication in CE mode B, DCI format 3/3A needs to be re-designed.
Observation 4: In CE mode B, if the non-BL UE monitors DCI format 3/3A and DCI format 6-0B/6-1B simultaneously, the maximum number of blind detections will be increased by 4.
Observation 5: In CE mode B, since TPC command is not supported, DCI format 3/3A needs to be re-designed.
	√
Therefore, we propose to use DCI format 6-1A and 6-1B to indicate ETWS/CMAS for CE mode A and B respectively to avoid an increase of number of blind detections. 
…, some check bits are introduced in DCI format 6-1A and 6-1B, e.g. 10 check bits, to prevent ETWS/CMAS false alarm. If the check bits are not decoded correctly, UE can discard this decoded downlink control information. Furthermore, for CE mode A, additional bits of value zero are appended to format 6-1A until the size is equal to that of format 6-0A. And for CE mode B, additional bits of value zero are appended to format 6-1B until the size is equal to that of format 6-0B. Also, these appended bits can be reserved for further enhancements. Compared to DCI format 3/3A, DCI format 6-1A and 6-1B use fewer valid bits so that their decoding performance is better. Meanwhile, new RNTI is defined to support DCI format 6-1A/6-1B for ETWS/CMAS indication.
Observation 6: For ETWS/CMAS indication, DCI format 6-1A and 6-1B use fewer valid bits so that their decoding performance is better compared to DCI format 3/3A.
In DCI format 3/3A, the number of TPC commands is limited by DCI size. Consequently, the number of UEs notified by DCI Format 3/3A is limited. In CE mode, with the same DCI size as DCI format 6-0A/6-0B, the resource of DCI format 3/3A can only multiplex a group of UEs. That is, for ETWS/CMAS indication, DCI format 3/3A can only notify a group of UEs with same DCI format 6-0A/6-0B size while DCI format 6-1A/6-1B can notify all the UEs with same DCI format 6-0A/6-0B size.
Observation 7: For ETWS/CMAS indication, DCI format 3/3A can only notify a group of UEs with same DCI format 6-0A/6-0B size while DCI format 6-1A/6-1B can notify all the UEs with same DCI format 6-0A/6-0B size.
Considering the rarity of ETWS/CMAS notifications, fixed reserved fields in DCI format 3/3A for ETWS and CMAS indication causes waste of resource. For DCI Format 6-1A and 6-1B, when ETWS/CMAS notification is absent, the corresponding DCI is not transmitted.
Observation 8: Considering the rarity of ETWS/CMAS notifications, fixed reserved fields in DCI format 3/3A for ETWS and CMAS indication cause waste of resource.

	Huawei
	√
As analyzed in [2], using DCI format 3/3A can provide the following advantages: 
· It won’t require monitoring multiple narrowbands.
· It won’t require an increased decoding capability in the UE.
· It won’t require a new channel encoding/decoding to be specified/implemented.
Besides the advantages above, it can also provide more flexibility to notify the ETWS/CMAS. There are two ways to configure the field in the DCI format 3/3A for notifying the ETWS/CMAS. A straightforward way is that the ETWS/CMAS notifying field is only valid to the UEs whose TPC commands are also configured in the same DCI. Since the number of UEs scheduled in the same narrowband is limited, one DCI may be enough to notify ETWS/CMAS for all the UEs in the same narrowband. Alternatively, the field used to notify the ETWS/CMAS can also be configured in common for all the UEs in the same narrowband, even when the TPC fields of the UEs are not included in the DCI. So all the UEs in the same narrowband can monitor the same DCI without additionally specifying a new channel with a new RNTI.
Observation 3: Using DCI format 3/3A can bring the following benefits:
· Not require decoding additional channel and save power consumption
· Less specification work
· All the UEs monitoring the same narrowband can monitor the same DCI format 3/3A
	
Using DCI format 6-0A/B with a new RNTI would require the UE to decode a new channel and will increase the decoding burden and power consumption. In addition, it is very wasteful to use one channel to only notify ETWS/CMAS.
Observation 1: Using DCI format 6-0A/B with a new RNTI requires the UE to decode a new channel and increases the decoding capability and power consumption.
Observation 2: It is inefficient to specify one channel only to notify ETWS/CMAS.

	Ericsson
	√
· It won’t require monitoring of multiple narrowbands.
· It won’t require increased decoding capability in the UE.
· It won’t require new channel encoding/decoding to be specified or implemented.
· It won’t require to specify a new RNTI (to address multiple UEs).
· The specification impact is confined to only one field in DCI Format 3 (i.e., the impact in other Formats such 6-1A/[B] is larger since most of the legacy fields other than the one used for ETWS/CMAS indication would have to be set e.g., to zero).
	

	
	
	√
For the selection of the DCI format for ETWS/CMAS notification, false alarm rate and the BD complexity are considered more important than the other criteria for us. And therefore we support 6-1A/1B with a new RNTI for ETWS/CMAS notification to a non-BL UE in CE in connected mode via DCI using Type 0 CSS.

	√ shows the preference.



Issue 2-2) DCI content for ETWS/CMAS notification 
Based on RAN2 agreements that RAN2 does not intend to introduce any signalling optimization regarding MIB, SIB1-BR and SIB10/11/12 acquisition, and it is up to UE implementation how ETWS/CMAS notification is acquired, no new signalling in DCI to facilitate the ETWS/CMAS acquisition is deemed necessary. 

Possible Agreement
[bookmark: _GoBack]For ETWS/CMAS indication to a non-BL UE in CE in connected mode via DCI using Type 0 CSS, only 2 bits (e.g., 1 bit for EMWS indication, and another 1 bit for CMAS indication) are included in the DCI.   
· Additional signaling to optimize the ETWS/CMAS acquisition (e.g., SIB scheduling information to facilitate ETWS/CMAS acquisition) is not further considered in Rel-16

List of proposals on the ETWS/CMAS in connected mode
Proposals, observations, and conclusions are copied in the table below.
	from Ericsson [2]
Observation 1	For supporting “ETWS/CMAS in connected mode” re-purposing 1 out of N TPC fields in DCI Format 3 has been identified as a feasible solution.
Observation 2	Towards using DCI Format 3 for “ETWS/CMAS” notifications, it is relevant to note that depending on both the system’s bandwidth and the CE Mode, the number of TPC commands that can be carried by DCI Format 3 varies.
Observation 3	In our view, a solution that can be used regardless of the system’s bandwidth is preferred. Hence, any TPC command/2-bit field number in the range #1…#12 can be re-purposed to carry ETWS/CMAS notifications.
Observation 4	The 3GPP TR 22.968, assumes that an estimation time of the earthquake scale of 5 s, a shortened delivery time of the EEW message of 3 s, and 5 s extra time for taking safety measures into account results in providing a notification in time in only 37% of disaster areas.
Observation 5	The 3GPP TR 22.968, also assumed that an estimation time of the earthquake scale of 5 s, a delivery time of EEW message of 8 s, and 5 s extra time for taking safety measures into account results in providing notification in time in only 13% of disaster areas.
· The estimate for CE Mode B is expected to be worst, since the foreseen delivery time is expected to be >9s.
Observation 6	It is foreseen that only a small percentage (less than 13%) of the disaster areas will be able to receive ETWS notifications in time, which makes questionable the support of ETWS/CMAS notification in CE Mode B (especially because its support doesn’t come for free in terms of RAN1 spec impacts).
Proposal 3	DCI Format 3 is used for supporting in CE Mode A “ETWS/CMAS in connected mode”, which would contain (N-1) TPC command fields and 1 ETWS/CMAS notification field.
· Any TPC command number in the range #1…#12 can be re-purposed to carry ETWS/CMAS notifications.
· RAN2 to decide whether the full range (or a subset) of indices from 1 to 12 can be re-purposed, or only one.
Proposal 4	It is up to RAN2 to decide whether that index will be indicated via SIB or UE-specific RRC signalling.
Proposal 5	ETWS/CMAS notifications are not supported in CE Mode B.

	from Huawei, HiSilicon [3]
Observation 1: Using DCI format 6-0A/B with a new RNTI requires the UE to decode a new channel and increases the decoding capability and power consumption.
Observation 2: It is inefficient to specify one channel only to notify ETWS/CMAS.
Observation 3: Using DCI format 3/3A can bring the following benefits:
· Not require decoding additional channel and save power consumption
· Less specification work
· All the UEs monitoring the same narrowband can monitor the same DCI format 3/3A
Proposal 1: Using DCI format 3/3A in type0 CSS to notify the ETWS/CMAS reception for connected mode non-BL UEs in coverage enhancement.

	from Nokia, Nokia Shanghai Bell [4]
Proposal 1: ETWS/CMAS indication in Type 0 CSS is supported with DCI format 3/3A using one of the N 2-bit fields in DCI format 3 or two of the M 1-bit fields in DCI format 3A for this purpose while the remaining N-1 fields are used for TPC commands.
Proposal 2: The use of one 2-bit field in DCI format 3 (or two 1-bit fields in DCI format 3A) for ETWS/CMAS indication is signaled through higher layer configuration.

	from ZTE [5]
Observation 3: The existing DCI format 3/3A for TPC command has a high false alarm rate which is not conducive to ETWS/CMAS indication.
Observation 4: In CE mode B, if the non-BL UE monitors DCI format 3/3A and DCI format 6-0B/6-1B simultaneously, the maximum number of blind detections will be increased by 4.
Observation 5: In CE mode B, since TPC command is not supported, DCI format 3/3A needs to be re-designed.
Observation 6: For ETWS/CMAS indication, DCI format 6-1A and 6-1B use fewer valid bits so that their decoding performance is better compared to DCI format 3/3A.
Observation 7: For ETWS/CMAS indication, DCI format 3/3A can only notify a group of UEs with same DCI format 6-0A/6-0B size while DCI format 6-1A/6-1B can notify all the UEs with same DCI format 6-0A/6-0B size.
Observation 8: Considering the rarity of ETWS/CMAS notifications, fixed reserved fields in DCI format 3/3A for ETWS and CMAS indication cause waste of resource.
Proposal 4: For non-BL UEs in CE in connected mode, DCI format 6-1A and 6-1B can be used to indicate ETWS/CMAS for CE mode A and B respectively.
· ETWS indication field
· CMAS indication field
· Check bits
· New RNTI is defined to support DCI format 6-1A/6-1B for ETWS/CMAS indication.

	from Qualcomm Incorporated [6]
Observation 1: Use DCI format 3/3A with one of the TPC commands repurposed for ETWS/CMAS notification have the following issues: 1) reduce capacity 2) inefficient resource utilization 3) high false alarm rate
Observation 2: Use DCI format 6-1A/1B with a new RNTI for ETWS/CMAS notification provides a more efficient transmission compared to the DCI format 3/3A based option
Proposal 3: Use DCI format 6-1A/1B with a new RNTI to notify the ETWS/CMAS reception for the non-BL UE in connected mode
Proposal 4: The MPDCCH blind detection for Type0-CSS in CE mode B is same as in CE mode A.
Proposal 5: The DCI payload size for Type0-CSS in CE mode B shall not be dependent on any RRC configuration. FFS on details.

	from LG Electronics [7]
Proposal 2: For ETWS/CMAS indication to a non-BL UE in CE in connected mode via DCI using Type 0 CSS, DCI format 6-1A/1B with a new RNTI is used for ETWS/CMAS notification.



2.3. Others
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