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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
This contribution discusses the remaining issues on paging.
2. Paging DCI
In RAN1 NR-AH1801, the following agreements on paging DCI configuration have been made for paging transmission [1].
	Agreements:
· NR supports a 1-bit in paging DCI to indicate whether the short message only or scheduling information only is carried in the Paging DCI.


Furthermore, based on the agreements in RAN1 #92bis, the DCI format for paging is given in [2], as follows:
	…
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:
-	Short Messages Indicator – 1 bit. A value of 0 indicates only the short message is carried in the Paging DCI and a value of 1 indicates scheduling information for paging is carried in the Paging DCI.
If only the short message is carried
-	Short Messages – [8] bits, according to Subclause x.x of [9, TS38.331].


-	Reserved bits – [+ 19] bits, where  is the size of the initial DL bandwidth part
Otherwise

-	Frequency domain resource assignment – bits

-	 is the size of the initial DL bandwidth part
-	Time domain resource assignment – 4 bits as defined in Subclause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.1.2-33
-	Modulation and coding scheme – 5 bits as defined in Subclause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1
-	TB scaling – 2 bits as defined in Subclause x.x of [6, TS38.214]
-	Reserved bits – 15 bits
…


Based on the above agreements, the short message for system notification and PDSCH scheduling for paging UEs in IDLE state cannot be transmitted simultaneously, which may delay either the SI change notification or paging IDLE UEs. This issue is raised by RAN2 in the LS [3].
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. The modification period is expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle, where the value ranges of these two parameters in LTE are given as follows
BCCH-Config ::=						SEQUENCE {
	modificationPeriodCoeff				ENUMERATED {n2, n4, n8, n16}
}

PCCH-Config ::=						SEQUENCE {
	defaultPagingCycle					ENUMERATED {
											rf32, rf64, rf128, rf256},
……
}

Supposing the value range of modificationPeriodCoeff  and defaultPagingCycle in NR is the same as that in LTE, the duration of the modification period may be up to 16*256*10ms, i.e. 40.96s. If the system information changed, the SI change notification need to be transmitted throughout the modification period to make sure the notification can be received by all UEs. Since the short message and the paging message cannot be delivered simultaneously, the PDSCH for paging message can only be scheduled in the next modification period, leading to up to 40.96s delay, which is too long to be acceptable.
Besides, the CSS for paging in the initial downlink bandwidth part can also be configured to RRC_Connected UEs. If there is a large number of idle UEs in the tracking area, more POs are needed for paging idle UEs, thus the modification period for SI change notification maybe limited if these two functions cannot be supported at the same time, which may also deteriorate the performance of short message reception for both idle and connected UEs.
[bookmark: observation1]Observation 1: The transmission for paging message would be delayed when the network changes the system information, the delay maybe unacceptable.
Nevertheless, from the perspective of DCI capacity, when the DCI format 1_0 is used for scheduling paging PDSCH, the number of reserved bits is 15 to meet the overall size of DCI format 1_0, while the size of short message is only [8] bits. Obviously, the DCI size is enough for delivering paging message scheduling information and short message simultaneously. Therefore, two functions of paging DCI can be supported in a single DCI with the same DCI size. 
[bookmark: observation]Observation 2: The size of DCI format 1_0 is capable of delivering paging message scheduling information and short message simultaneously.
[bookmark: _Ref481598964][bookmark: proposal1][bookmark: _Ref494321069]Proposal: Simultaneously indication of short message and paging PDSCH scheduling in paging DCI should be supported in DCI format for paging.
To support the two functions in a DCI format, further modification is needed for the DCI format 1_0 with CRC scrambled by P-RNTI. Here, we have the following alternatives, as illustrated in Fig.1.


As shown in figure 1, the first two bits in DCI are used as indicators, one is used to indicate whether short messages are carried, the other to indicate whether PDSCH for paging message is scheduled. If the value of the indicator is 1, the corresponding field (short message or scheduling information) is included in the DCI format. Otherwise, the field is absent. The final DCI format design is up to control session.
3. Conclusion
In the contribution, we discuss paging transmission in wideband system. Based on the discussion, we have the following observation and proposal,
Observation 1: The transmission for paging message would be delayed when the network changes the system information, the delay maybe unacceptable.
Observation 2: The size of DCI format 1_0 is capable of delivering paging message scheduling information and short message simultaneously.
[bookmark: _GoBack]Proposal: Simultaneously indication of short message and paging PDSCH scheduling in paging DCI should be supported in DCI format for paging.
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