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Introduction
RAN1 has agreed to L1 signalling for MCCH and SI change notifications and to extend the current DCI format 1-C used to indicate MCCH change to also indicate SI change. The SI change notification is agreed in CR to TS 36.212 [1] as follows:
[bookmark: _Toc471320217]5.3.3.1.4	Format 1C
DCI format 1C is used for very compact scheduling of one PDSCH codeword, notifying MCCH change and system information update [6], notifying SC-MCCH change [6] , reconfiguring TDD, and LAA common information. 
The following information is transmitted by means of the DCI format 1C:
	If the format 1C is used for very compact scheduling of one PDSCH codeword


-	1 bit indicates the gap value, where value 0 indicates  and value 1 indicates 

-	For, there is no bit for gap indication


-	Resource block assignment – [image: ]bits as defined in 7.1.6.3 of [3] where  is defined in [2] and  is defined in [3]
-	Modulation and coding scheme – 5 bits as defined in section 7.1.7 of [3]
Else if the format 1C is used for notifying MCCH change and system information update
-	Information for MCCH change notification – 8 bits as defined in section 5.8.1.3 of [6]
-	Information for system information change notification – 1 bit provides direct indication of system information update, as defined in [6]
-	Reserved information bits are added until the size is equal to that of format 1C used for very compact scheduling of one PDSCH codeword 
and is reflected also in CR to TS36.213 11.2 [2]. However, RAN2 has also agreed to support ETWS and CMAS on this carrier and notifications related to these are also needed. Accordingly, RAN1 is sending LS to RAN2 informing it is possible to add bits to DCI format 1C to indicate also ETWS and CMAS change.
This paper discusses on details on how to specify the addition of ETWS and CMAS indications.

[bookmark: _Ref178064866]Discussion

A UE receiving MBMS is mandated to follow the MCCH change notifications by the text in TS36.331 Section 5.8.1.3:
“A UE…shall verify that the stored MCCH information remains valid by attempting to find the MCCH information change notification at least notificationRepetitionCoeff times during the modification period of the applicable MCCH(s), if no MCCH information change notification is received.”
Thus if bits to indicate ETWS and CMAS are added to the DCI format 1-C as suggested by the RAN1 LS the UE would receive these indications while monitoring MCCH change notification which it would anyway monitor as the dedicated carrier only serves MBMS transmission.
[bookmark: _Toc473644695][bookmark: _Toc473650132]UE monitoring MBMS is required follow MCCH change notification thus adding ETWS and CMAS notifications to the same signalling would assure UE is receiving these notifications without further specification effort.
From this perspective it seems feasible to have these in same DCI format. However, the LS also informs RAN2 about the size limitation of the DCI format 1C:
However, due to the limited available size of the format 1C DCI, it should be noted that the bits for direct indication notification restrict the deployment of eMBMS to wider bandwidths. A field of size {1-2,3-4,5,6,7} bits requires a deployment of {15,25,50,75,100} PRBs. Alternatively, the field for direct indication information could be conditionally present only for wider bandwidths.
Regardless of whether the SI, ETWS and CMAS indication is conditionally or mandatory present, it seems that adding all these three bits limits the deployment to 25PRBs or wider. Though, if only two bits are added the restriction is 15PRBs or wider deployment bandwidth. 
[bookmark: _Toc473650133]Adding three separate bits for SI, ETWS and CMAS notifications limits the deployments to 25PRBs or wider.

The change of system information for ETWS and CMAS is handled differently than the rest of the SI supported on dedicated feMBMS carrier. In TS36.331 Section 5.2.1.3 it is described that:
Change of system information (other than for ETWS, CMAS and EAB parameters and other than for AB parameters for NB-IoT) only occurs at specific radio frames, i.e. the concept of a modification period is used.
This means that both ETWS and CMAS can change at any time regardless of the SI modification boundary, and the other SI on MBMS carrier only at next modification boundary. Further, the procedures for acquiring ETWS or CMAS are similar as described in TS36.331 in Sections 5.2.1.4 and 5.2.1.5, respectively. When the UE receives Paging message indicating ETWS or CMAS indication, or the corresponding bits are set to 1 for the Direct Indication Information (see Section 6.6), UE shall start receiving ETWS or CMAS notifications according to schedulingInfoList. 
Due to the bandwidth limitation of DCI format 1-C it should be considered to indicate SI change with one bit and ETWS or CMAS change with another bit. The UE procedure would be such that if UE receives this one bit for SI change notification, it would act as if it has received Paging message including the systemInfoModification (applies the SI message periodicity as currently).  If the common bit for ETWS/CMAS is set to 1, UE acts as if Paging message including both ETWS and CMAS notifications has been received and starts receiving ETWS and CMAS notifications according to schedulingInfoList. That is, UE checks for all SIB10, SIB11 and SIB12 Further it seems that ETWS and CMAS are deployed or planned to be deployed in different countries [6]. Thus, even if bandwidths larger than 15PRBs could accommodate separate bits for ETWS and CMAS it is preferred to specify single notification format and UE procedure.

[bookmark: _Toc473644698][bookmark: _Toc473650127]Use a common bit in DCI format 1-C for ETWS and CMAS indications. If set, the UE acts as if both an ETWS and a CMAS notification update has happened.

[bookmark: _Toc473644699][bookmark: _Toc473650128]Apply the same notification format and UE procedure for all bandwidths, i.e. do not specify separate ETWS and CMAS bits for the bandwidths of 25PRB and larger.

In the appendix we provide a text proposal to TS36.331 for capturing proposals 1 and 2.

[bookmark: _Toc473650129]Agree on the TP in appendix to capture proposals 1 and 2. 

Finally, RAN2 should discuss whether these bits should be conditionally present or not. As the same DCI format 1-C is used also for mixed carrier and for pre-rel-14 MBMS, the two additional bits should be conditionally present.

[bookmark: _Toc473650130]The additional bits are conditionally present in DCI format 1-C. 


[bookmark: _Toc472519625][bookmark: _Toc472604447][bookmark: _Toc473644700][bookmark: _Toc473650131]Send LS to RAN1 to ask them to add ETWS and CMAS indication to DCI format 1-C according to RAN2 agreements. 

Conclusion
Based on the discussion we have the following observations and proposals. 
Observation 1	UE monitoring MBMS is required follow MCCH change notification thus adding ETWS and CMAS notifications to the same signalling would assure UE is receiving these notifications without further specification effort.
Observation 2	Adding three separate bits for SI, ETWS and CMAS notifications limits the deployments to 25PRBs or wider.

Proposal 1	Use a common bit in DCI format 1-C for ETWS and CMAS indications. If set, the UE acts as if both an ETWS and a CMAS notification update has happened.
Proposal 2	Apply the same notification format and UE procedure for all bandwidths, i.e. do not specify separate ETWS and CMAS bits for the bandwidths of 25PRB and larger.
Proposal 3	Agree on the TP in appendix to capture proposals 1 and 2.
Proposal 4	The additional bits are conditionally present in DCI format 1-C.
Proposal 5	Send LS to RAN1 to ask them to add ETWS and CMAS indication to DCI format 1-C according to RAN2 agreements.
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[bookmark: _Toc463008407]6.6	Direct Indication Information
Direct Indication information is transmitted on MPDCCH using P-RNTI but without associated Paging message. Table 6.6-1 defines the Direct Indication information, see TS 36.212 [22, 5.3.3.1.14].
When bit n is set to 1, UE shall behave as if the corresponding field is set in the Paging message, see 5.3.2.3. Bit 1 is the least significant bit.
Table 6.6-1: Direct Indication information
	Bit
	Direct Indication information

	1
	systemInfoModification

	2
	etws-Indication

	3
	cmas-Indication

	4
	eab-ParamModification

	5
	systemInfoModification-eDRX

	6, 7, 8
	Not used, and shall be ignored by UE if received.



6.6x   Direct Indication feMBMS
On dedicated MBMS carrier, a Direct Indication feMBMS is transmitted on PDCCH together with 8-bit MCCH change notification using M-RNTI, see TS 36.212 [22, 5.3.3.1.4]. Table 6.6x-1 defines the Direct Indication feMBMS.
When the first bit is set to 1, UE shall behave as if systemInfoModification field is set in the Paging message and when the second bit is set to 1, UE shall behave as if both etws-Indication and cmas-Indication are set in the Paging message, see 5.3.2.3. Bit 1 is the least significant bit.
Table 6.6x-1: Direct Indication feMBMS
	Bit
	Direct Indication feMBMS

	1
	systemInfoModification

	2
	etws-Indication and cmas-Indication
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