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1 Introduction
In the previous meeting, RAN2 agreed SIBs for ETWS and CMAS are not provided via dedicated signalling.

	Agreements

- SIBs for ETWS and CMAS are not provided via dedicated signaling.


In this paper, we focus on the aspects, which may impact on RAN2 protocol, including the ETWS/CMAS support in connected mode.

2 Discussion
In order to receive the ETWS/CMAS in connected mode, two steps can be discussed separately: how to notify the ETWS/CMAS and how to deliver the content of ETWS/CMAS.
Step1: Options to notify the ETWS/CMAS

Option 1: Monitoring CSS in connected mode

In this option, a non-BL UE in connected mode monitors P-RNTI on a narrow band. At the same time, data transmission will be scheduled by C-RNTI. According to the current TS 36.213 as shown in Annex A, the UE is not required to monitor P-RNTI and C-RNTI simultaneously. In legacy LTE, there is no such restriction since P-RNTI and C-RNTI are located in the same control region of the whole system bandwidth. In eMTC, there may be there case that the paging narrow band is not the narrow band for C-RNTI monitoring, then UE may need to monitor two narrow bands. This brings additional power consumption and UE complexity. Note that ETWS/CMAS is a rare case, the power consumption and complexity is not a critical issue from UE side, especially for non-BL UEs. 
Observation 1: Currently, the non-BL UE supporting CE is not required to simultaneously monitor USS and CSS (i.e. P-RNTI) as per TS 36.213.

Observation 2: Regardless of the UE complexity, using CSS to notify the ETWS/CMAS seems feasible.
According to the email discussion from RAN1#82bis as shown in annex B, RAN1 only discussed the needs for the simultaneous monitoring, and there is no discussion on the capability/feasibility of simultaneous monitoring. 
Observation 3: Whether it is feasible for a non-BL UE in CE to simultaneously monitor CSS and USS on the different or same narrowband(s), has never been discussed by RAN1.

Whether it is feasible for the UE in CE to simultaneously monitor CSS and USS on different bands is only about UE complexity. Therefore, it should be feasible for a non-BL UE, since complexity is not a severe issue for non-BL UEs. 

Whether UE in CE can feasibly monitor CSS and USS simultaneously on the same band mainly depends on whether the USS and CSS can be configured without overlapping. If USS and CSS don't overlap on the same band, simultaneously monitoring CSS and USS is the same operation as supported in legacy non-BL UE in NC mode, which should also be feasible for non-BL UE in CE mode. According to the TS 36.213, “The BL/CE UE is not expected to be configured with overlapping MPDCCH search spaces”. This means that NW can configure non-overlap USS/CSS on the same NB to BL/CE UE. For example, the UE in CE can simultaneously monitor both UE-group DCI format 3/3A and its USS DCI on the same narrow band, according to the current PHY specification. Therefore, it is supposed to be feasible for non-BL UEs to simultaneously monitor CSS and USS on the same band.
Observation 4: Monitoring CSS in connected mode for non-BL UE in CE is feasible, but not supported in the current specification.
Alternatively, the Network could send the Direct Indication Information addressed by the P-RNTI on the configured narrow band where a non-BL UE monitors its C-RNTI. In that case, non-BL UE in connected mode only needs to monitor one narrow band i.e. monitoring either the P-RNTI for notification in its PO or the C-RNTI for data scheduling. The drawback is the UE has to detect two RNTI blindly, which is not a problem for non-BL UE. Another option is before sending the notification, the network configures the UE to the narrow band where CSS is located, and then the UE detects two RNTI blindly as the previous option.
Observation 5: Network could send the Direct Indication Information addressed by the P-RNTI on the USS narrowband, or the network could configure the UE with CSS narrowband to detect C-RNTI. Both have less impact on UE complexity.
Option 2: Monitoring USS
If the ETWS/CMAS could be notified in the DCI addressed by C-RNTI, UE only needs to monitor the C-RNTI in connected mode for both data transmission and ETWS/CMAS notification. The UE complexity will be lower with this option, since only one narrow band needs to be monitored. However, a new DCI format including both resource scheduling and ETWS/CMAS notification may be needed. This standard effort introduces RAN1 impact.
Besides, the UE specific DCI carrying a notification needs to be transmitted to each non-BL UE in connected mode. The efficiency is relatively low, compared with the group-manner notification, such as paging. 

The feasibility of using USS to notify ETWS/CMAS depend on the impact on the DCI format. After checking the RAN1 specification, we have the following observations:
Observation 6: The current USS DCI formats for CE mode don’t have any reserved bit.
Observation 7: Some reserved state of the current USS DCI formats for CE mode can be used as the notification of ETWS/CMAS, which requires RAN1 discussion and impacts. 

Option3: Monitoring P-RNTI in idle mode

In this option, network needs to first release all the UEs from connected mode to IDLE mode. Then legacy ETWS/CMAS notification methods can be used. This option has no specification impact. NW can trigger the RRC_CONNECTED to RRC_IDLE transition by implementation. However, this may cause interruption to the ongoing data transmission. The latency of RRC state transition is not acceptable for emergency e.g. ETWS/CMAS information receiving.
In summary, option 1 and option 2 have their own advantages and require RAN1 analysis. In our view, option1 is preferred.
Proposal 1: RAN2 prefers using CSS to notify ETWS/CMAS, given that both USS and CSS options are feasible but not supported in the current RAN1 specification.
Proposal 2: Send LS to RAN1 to inform RAN2 preference and ask PHY layer to support this.
Step2: Deliver the content of ETWS/CMAS

After the notification of ETWS/CMAS, UE can receive the SI as per the legacy operation in idle mode. Receiving ETWS/CMAS in the SI narrow band may require more complexity since UE may need to switch the narrowband temporarily to receive system information. Alternatively, the UE can enter into IDLE mode quietly to receive ETWS/CMAS. However, whether a non-BL UE in CE mode can receive SI on the SI narrow band and receive data on its dedicated narrow band simultaneously needs to be confirmed by RAN1. Additionally, as analyses in [2], the latency of receiving the legacy broadcasted SI can met the requirements of ETWS/CMAS.
Note that we only have agreed on the legacy broadcast manner for delivering the content of ETWS/CMAS. Whether UE enters IDLE mode or stays in connected for SI acquisition upon receiving the notification is not clear yet.
Proposal 3: RAN2 decides on whether UE enters into IDLE mode or stays in CONNECTED mode for SI acquisition upon receiving the ETWS/CMAS notification.
3 Conclusion
In this document we discuss the ETWS/CMAS in connected mode, and made following proposals:
Observation 1: Currently, the non-BL UE supporting CE is not required to simultaneously monitor USS and CSS (i.e. P-RNTI) as per TS 36.213.

Observation 2: Regardless of the UE complexity, using CSS to notify the ETWS/CMAS seems feasible.
Observation 3: Whether it is feasible for a non-BL UE in CE to simultaneously monitor CSS and USS on the different or same narrowband(s), has never been discussed by RAN1.

Observation 4: Monitoring CSS in connected mode for non-BL UE in CE is feasible, but not supported in the current specification.
Observation 5: Network could send the Direct Indication Information addressed by the P-RNTI on the USS narrowband, or the network could configure the UE with CSS narrowband to detect C-RNTI. Both have less impact on UE complexity.
Observation 6: The current USS DCI formats for CE mode don’t have any reserved bit.
Observation 7: Some reserved state of the current USS DCI formats for CE mode can be used as the notification of ETWS/CMAS, which requires RAN1 discussion and impacts. 

Proposal 1: RAN2 prefers using CSS to notify ETWS/CMAS, given that both USS and CSS options are feasible but not supported in the current RAN1 specification.

Proposal 2: Send LS to RAN1 to inform RAN2 preference and ask PHY layer to support this.
Proposal 3: RAN2 decides on whether UE enters into IDLE mode or stays in CONNECTED mode for SI acquisition upon receiving the ETWS/CMAS notification.
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5 Annex A for TS 36.213

7.1
UE procedure for receiving the physical downlink shared channel
<Omitted>
Table 7.1-2A: MPDCCH and PDSCH configured by P-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	6-2
	Type1-common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)


<Omitted>

9.1.5
MPDCCH assignment procedure
<Omitted>
The MPDCCH-PRB-set(s) can be configured by higher layers for either localized MPDCCH transmission or distributed MPDCCH transmission.

The set of MPDCCH candidates to monitor are defined in terms of MPDCCH search spaces.

The BL/CE UE shall monitor one or more of the following search spaces

· -
a Type0-MPDCCH common search space if configured with CEmodeA, 

· -
a Type1-MPDCCH common search space, 
· -
a Type1A-MPDCCH common search space,
· -
a Type2-MPDCCH common search space, 

· -
a Type2A-MPDCCH common search space, and 

· -
a MPDCCH UE-specific search space. 

A BL/CE UE configured with CEModeB is not required to monitor Type0-MPDCCH common search space.

The BL/CE UE is not required to simultaneously monitor MPDCCH UE-specific search space and Type1-MPDCCH common search space.
The BL/CE UE is not required to simultaneously monitor MPDCCH UE-specific search space and Type2-MPDCCH common search space. 

The BL/CE UE is not required to monitor Type1A-MPDCCH common search space or Type2A-MPDCCH common search space if the set of subframes comprising the search space include any subframes in which it monitors Type1-MPDCCH common search space or any subframes in which the UE receives PDSCH assigned by PDCCH with DCI CRC scrambled by P-RNTI.

The BL/CE UE is not required to monitor Type2A-MPDCCH common search space if the set of subframes comprising the search space include any subframes in which it monitors Type1A-MPDCCH common search space or any subframes in which the UE receives PDSCH assigned by MPDCCH with DCI CRC scrambled by SC-RNTI.

A BL/CE UE is not expected to monitor an MPDCCH candidate, if an ECCE corresponding to that MPDCCH candidate is mapped to a PRB pair that overlaps with a transmission of PDSCH scheduled previously in the same subframe. 

<Omitted>
The BL/CE UE is not required to monitor an MPDCCH search space if any ECCEs corresponding to any of its MPDCCH candidates occur within a frame before 
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The BL/CE UE is not expected to be configured with overlapping MPDCCH search spaces.
For MPDCCH UE-specific search space or for Type0-MPDCCH common search space if the higher layer parameter mPDCCH-NumRepetition is set to 1; or for Type2-MPDCCH common search space if the higher layer parameter mPDCCH-NumRepetition-RA is set to 1; or for Type2A-MPDCCH common search space if the higher layer parameter mpdcch-NumRepetitions-SC-MTCH is set to 1;

<Omitted>
6 Annex B (R1-157476)

Q8: When UE is decoding USS, does UE also decode and/or buffer CSS? For example, other CSS could be different search space in the same narrowband or other CSS could be different subframes of potential different narrowband? What is the usage of other CSS usage? For example, DCI format 3/3A equivalent functionality and/or fall back mechanism on the misalignment?

	Company
	Comments

	Panasonic
	When UE has the configuration of USS, the same narrowband usage as USS but the choice of eCCEs (as the function of RNTI) is common among UEs. The starting subframes may be different from USS. 

	DOCOMO
	· Monitoring CSS when decoding USS
· Not so clear about the question. On our side, there are two interpretations in the question. The first one is receiving USS and CSS simultaneously in the same subframe. The other one is during the period of monitoring USS, e.g. UE is in RRC-connected mode can UE detect CSS. And UE could monitor one of them based on priority or some TDM pattern. 

	LG
	We think CSS can be supported in the same narrowband to USS. The starting subframe of CSS can be different (e.g., TDM between USS and CSS) to minimize the increase of UE blind decoding complexity. 

	CATT
	Our understanding about this question is that whether UE needs to support monitoring CSS and USS simultaneously. We think UE does not need to monitor CSS and USS simultaneously. 

	Ericsson
	This question seems to be related to simultaneous reception of unicast and broadcast. It has been agreed that “UE is not required to support simultaneous reception of a transport block for unicast transmission and a transport block for broadcast transmission in a subframe at least for Rel-13 low complexity UE.” Thus simultaneous decoding of USS and CSS is not required.

	Sony
	It is unclear if CSS is required in connected mode.  If so, CSS and USS should be TDM.

	Samsung
	No need for simultaneous detection of DCI formats conveyed by respective M-PDCCHs that are transmitted in different narrowbands. The notion of CSS or USS is not appropriate for this question. The only issue is whether the UE needs to suspend monitoring USS in order to monitor UE-common DCI – this is not needed.

	Intel
	Agree with CATT, Ericsson and Sony – no need to support simultaneous monitoring of UESS and CSS. 

	ZTE
	For non-contention random access, the 2nd CSS should continue to be monitored after reception of PDSCH carrying RRCConnectionSetup. 

The 3rd SS should continue to be monitored after reception of PDSCH carrying RRCConnectionSetup if RRC reconfiguration is supported. After RRCConnectionSetup, UE should monitor USS first if the 3rd SS and USS are in different narrowbands of the same subframe.

	QC
	It is important to keep a reasonable number of blind decodes. Besides msg2 and potentially msg4, the need for CSS for 3/3A and fallback requires further discussion. The handling of CSS and USS can be discussed when the use cases for CSS are more clear.

	Nokia
	We think the CSS and USS can be overlapped (in time domain), which is similar as legacy search space design. 

	Huawei,HiSilicon
	Agree with some other companies above – no need to support simultaneous monitoring of USS and CSS.

	MediaTek
	The connected UE is not required to monitor paging anymore. So it seems no need to monitor USS and CSS simultaneously. Otherwise, it only increases the UE complexity for monitoring.

	InterDigital
	Same question with some companies here, it is unclear that the use case of CSS other than RACH and paging.

	Lenovo
	An eMTC UE does not monitor USS and CSS at the same time
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