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Introduction
[bookmark: OLE_LINK272][bookmark: OLE_LINK273]In this paper, two issues are raised for discussion and discussion. 
· 1-bit indication of alternative paging mechanism 
· Paging DCI for the case of both short message and UE ID records in Paging
· Details for TDM operation between SSB and Paging
Discussion
1-bit indication of alternative paging mechanism
In the last meeting, some proposals on the 1-bit indication for the alternative paging mechanism. On the other hand, it has been agreed early that there is no further enhancement for the paging mechanism in Rel15. Therefore, 1-bit indication is likely to indicate for Rel15 UEs whether the paging DCI associated with potential other paging mechanisms to be introduced in Rel16 is valid or not. It implies that paging DCI is shared between the Rel15 paging mechanism and the other paging mechanism to be introduced in the later release. However, such paging DCI sharing is likely requiring the Rel15 UE to monitor the paging DCI which can be only valid the later release UEs. This may impose Rel15 UE to decode the PDCCH with invalid paging DCI information with unnecessary power consumption. Instead, if necessary, different RNTIs or Paging DCI sizes can be introduced for differentiation of the paging mechanisms for different release UEs 
Proposal 1: No support of 1-bit indication for alternative paging mechanism.
Paging DCI for the case of both short message and UE ID records in Paging
So far, it is unclear whether short message (e.g., ETWS/CMAS indication and SI updates notification) is carried in paging PDCCH or PDSCH in case of UE ID records for idle mode UEs are also present. For NR connected UEs, receiving the multiple PDSCHs with potential much larger TB size than LTE are causing the high complexity and cost. Especially, such simultaneous receptions of multiple PDSCHs are less happened but the hardware design has to be over-dimensioned for such worst case. 
In LTE, the connected UE is not required to monitor PDSCH scrambled by P-RNTI, which reduce the UE complexity and avoid over-dimensioned hardware capability. Essentially, there is no need for the connected UE to monitor the paging records carried in PDSCH for UE ID information. The only information in paging PDSCH required by the connected UE is ETWC/CMAS information and optionally SI update information. Therefore, similar to LTE, reception of PDSCH scrambled by P-RNTI should not be required for the connected UE. For ETWS/CMAS and SI-updates, it can follow the previous agreement by carrying them in the PDCCH as the short message. Then the connected UE can just monitor the paging DCI to acquire ETWS/CMAS/SI-update information without any reception of PDSCH scramble by P-RNTI.
There are two options to handle the case that both short messages and UE ID record have to be carried in Paging.
Options 1: Paging DCI carrying the short message (e.g., ETWS/CMAS and SI-update information) can have the cell specific PF/PO for reception by all connected UEs.
Option 2: The short message is always carried in paging DCI with up to 8 bits in the non-compacted paging DCI.
For Option 1, it may require the design in RAN2 for PF/PO. In option 2, it will not increase the paging DCI size because some fields are not needed can be used for carrying 8 bits short messages (similar to eMTC). And both options can avoid the connected UE to receive the paging PDSCH in all cases. For simplicity and efficiency, Option 2 is slightly preferred.
Proposal 2: the short messages are carried in Paging DCI by using 8 bits of unused field without any increase of paging DCI size.
Proposal 3: the connected UE can just monitor paging DCI for CMAS/ETWS indication and SI-update notification without reception of paging PDSCH in any case.
Details for TDM operation between SSB and Paging
The interval between paging and SS block will have the impact on UE processing and power consumption. If the SSB and paging reception are happened too close, UE has no time to complete and settle down the pre-sync parameters based on SSB for paging reception. Thus, at least 1ms gap should be considered between Paging reception and the QCLed SSB for the idle mode UE.  
Proposal 4: the minimum gap between paging and QCLed SS block should be 1ms considering UE pre-sync processing time and L1 parameter settle-down time.
SSB periodicity can be 80 or 160ms, which can be too long for the validity of QCL assumption between SSB and paging for reception of Paging. On the other hand, such long periodicity means that the UE has to wake up twice for pre-sync based on SSB and reception of paging separately. This is much more power consuming for the UE compared to the idle mode UE operation in LTE. Moreover, if 80ms/160ms period is used for QCLed SSB transmission, it is preferred to consider the extra TRS is introduced ahead of paging reception for UE power saving.  
Proposal 5: For paging transmission, maximum 40ms period is used for QCLed SSB transmission.
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In this contribution, we provided more discussion on aspects related to the paging design. Based on the discussion, the following proposals are given for consideration.
Proposal 1: No support of 1-bit indication for alternative paging mechanism.
Proposal 2: the short messages are carried in Paging DCI by using 8 bits of unused field without any increase of paging DCI size.
Proposal 3: the connected UE can just monitor paging DCI for CMAS/ETWS indication and SI-update notification without reception of paging PDSCH in any case.
Proposal 4: the minimum gap between paging and QCLed SS block should be 1ms considering UE pre-sync processing time and L1 parameter settle-down time.
Proposal 5: For paging transmission, maximum 40ms period is used for QCLed SSB transmission.
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