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1 Introduction

In LS [R2-161028], RAN1 indicated:

“RAN1 has agreed on a new DCI format 6-2 associated with P-RNTI that can be used for direct indication of system information update and other fields. The DCI format 6-2 field “Direct Indication Information” is 8 bits, with detailed content left for RAN2 to define in RAN2 specifications”. 
Section 2.1 presents existing text from 36.212 CR agreed in December (R1-157916).
Section 2.2 and 2.3 contains a text proposal to 36.331 to introduce Direct Indication Information.
R2-161028
Reply LS on direct indication of system information update and other fields
RAN1

-
Qualcomm think his means defining a new transport channel.

-
Intel ask if this can only be sent when there is no paging message to be sent. 

-
MediaTek thinks it is not clear if this is a change in one place or several places but should be straight forward.

-
Ericsson suggest that we define the meaning of the 8 bits in 36.331.

-
Nokia thinks the procedure can refer to 'bit X of the DCI field'.

-
MediaTek think this only used with P-RNTI and hence it makes 36.331 the best choice.

-
Intel think that if a paging message is sent then all the information that would have been included in the DCI format has to be included in the RRC message.

-
Ericsson think this only applies for MTC UE that is using eDRX.

=>
We will specify the meaning of the 8 bit “Direct Indication Information” field carried in DCI format 6-2 field. We will at least specify a bit for cases where we have already agreed to have a DCI indication.

=>
Discuss offline where and how to capture this.

=>
Discuss if this DCI can be used for UEs that support eDRX but not MTCe.

· =>  CR and tdoc number to be requested when spec is concluded

Furthermore, our understanding is will not be support for sending DCI format 6-xx on PDCCH in Rel-13, hence this DCI cannot be used for UEs that support eDRX but not eMTC.
Observation 1 Direct Indication information cannot be used for UEs that support eDRX but not eMTC.
2 Discussion
2.1 For reference: From 36.212 CR agreed in December (R1-157916):
5.3.3.1.14            Format 6-2
DCI format 6-2 is used for for paging and direct indication.
The following information is transmitted by means of the DCI format 6-2:
 
Flag for paging/direct indication differentiation – 1 bit, with value 0 for direct indication and value 1 for paging
If Flag=0: 
- Direct Indication information – 8 bits provide direct indication of system information update and other fields, as defined in [6] 
- Reserved information bits are added until the size is equal to that of format 6-2 with Flag=1
If Flag=1:
- Resource block assignment – as decribed in format 6-1A. 
- Modulation and coding scheme – as described in format 6-1A. 
- Repetition number – 3 bits as defined in section x.x of [3]
- DCI subframe repetition number – 2 bits as defined in section x.x of [3]
 
Reference [6] is 36.331.
2.2 Text proposal to TS36.331

2.2.1 From eMTC 36.331 running CR (R2-161579)

Proposed text modification is highlighted.
5.2.1.3
System information validity and notification of changes

Change of system information (other than for ETWS, CMAS and EAB parameters) only occurs at specific radio frames, i.e. the concept of a modification period is used. System information may be transmitted a number of times with the same content within a modification period, as defined by its scheduling. The modification period boundaries are defined by SFN values for which SFN mod m= 0, where m is the number of radio frames comprising the modification period. For BL UEs or UEs in EC, if H-SFN is provided in SystemInformationBlockType1-BR, modification period boundaries are defined by SFN values for which (H-SFN * 1024 + SFN) mod m=0. The modification period is configured by system information.

When the network changes (some of the) system information, it first notifies the UEs about this change, i.e. this may be done throughout a modification period. In the next modification period, the network transmits the updated system information. These general principles are illustrated in figure 5.2.1.3-1, in which different colours indicate different system information. Upon receiving a change notification, the UE configured with a DRX cycle that is smaller than or equal to the modification period acquires the new system information immediately from the start of the next modification period. Upon receiving a change notification, a UE configured with a DRX cycle that is longer than the modification period acquires the updated system information at the next H-SFN boundary defined by H-SFN mod 256 = 0. The UE applies the previously acquired system information until the UE acquires the new system information. The possible boundaries of modification for SystemInformationBlockType1-BR are defined by SFN values for which SFN mod 512 = 0 except for notification of  ETWS/CMAS for which the eNB may change SystemInformationBockType1-BR content at any time.
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Figure 5.2.1.3-1: Change of system Information

The Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change. If the UE receives a Paging message including the systemInfoModification, it knows that the system information will change at the next modification period boundary. If the UE configured with a DRX cycle longer than the modification period receives a Paging message including the systemInfoModification-eDRX, it acquires the new system information at the next H-SFN boundary defined by H-SFN mod 256 = 0. Although the UE may be informed about changes in system information, no further details are provided e.g. regarding which system information will change, except if systemInfoSIValueTag is received by BL UEs or UEs in EC.

In RRC_CONNECTED BL UEs or UEs in EC are not required to acquire system information. 
In RRC_IDLE, E-UTRAN may notify BL UEs or UEs in EC about SI update, ETWS and CMAS notification and EAB modification using Direct Indication information, as specified in 6.x and TS 36.212 [22]. 
SystemInformationBlockType1 includes a value tag, systemInfoValueTag, that indicates if a change has occurred in the SI messages. UEs may use systemInfoValueTag, e.g. upon return from out of coverage, to verify if the previously stored SI messages are still valid. Additionally, for other than BL UEs or UEs in EC, the UE considers stored system information to be invalid after 3 hours from the moment it was successfully confirmed as valid, unless specified otherwise. For BL UEs or UEs in EC, the UE considers stored system information to be invalid after 24 hours from the moment it was successfully confirmed as valid, unless the UE is configured by parameter si-ValidityTime to consider stored system information to be invalid 3 hours after validity confirmation.

For BL UEs or UEs in EC, the change of specific SI message can additionally be indicated by a SI message specific value tag systemInfoValueTag-SI. If systemInfoValueTag included in the SystemInformationBlockType1-BR is different from the one of the stored system information and if systemInfoValueTagSI is included in the SystemInformationBlockType1-BR for a specific SI message and is different from the stored one, the UE shall consider this specific SI message to be invalid. If only systemInfoValueTag is included and is different from the stored one, the UE should consider any stored system information except SystemInformationBlockType10, SystemInformationBlockType11, SystemInformationBlockType12 and SystemInformationBlockType14 to be invalid.
E-UTRAN may not update systemInfoValueTag upon change of some system information e.g. ETWS information, CMAS information, regularly changing parameters like time information (SystemInformationBlockType8, SystemInformationBlockType16), EAB parameters. Similarly, E-UTRAN may not include the systemInfoModification within the Paging message upon change of some system information.

The UE configured with a DRX cycle smaller than or equal to the modification period verifies that stored system information remains valid by either checking systemInfoValueTag in SystemInformationBlockType1 after the modification period boundary, or attempting to find the systemInfoModification indication at least modificationPeriodCoeff times during the modification period in case no paging is received, in every modification period. If no paging message is received by the UE during a modification period, the UE may assume that no change of system information will occur at the next modification period boundary. If UE in RRC_CONNECTED, during a modification period, receives one paging message, it may deduce from the presence/ absence of systemInfoModification whether a change of system information other than ETWS information, CMAS information and EAB parameters will occur in the next modification period or not.
When the RRC_IDLE UE is configured with a DRX cycle that is longer than the modification period, and more than one modification period has passed since the UE last verified validity of stored system information, the UE verifies that stored system information remains valid by checking the systemInfoValueTag before establishing an RRC connection.
ETWS and/or CMAS capable UEs in RRC_CONNECTED shall attempt to read paging at least once every defaultPagingCycle to check whether ETWS and/or CMAS notification is present or not.

2.3 Proposed new section in 36.331
6.x Direct Indication Information

Table 6.x-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 to true in the Paging message, see 5.3.2.3.

Table 6.x-1: Direct Indication information 
	Bit
	Field in Paging message

	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


Bit 1 is the least significant bit.

3 Conclusion

In this tdoc we noted:

Observation 1
Direct Indication information cannot be used for UEs that support eDRX but not eMTC.

We ask RAN2 to agree on the test proposal provided in this tdoc.
Proposal 1 RAN2 to agree on the test proposal provided in this tdoc.
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