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1. Introduction
In this document, we discuss more details on paging PDCCH monitoring and PO configuration.
2. Discussion on Paging
Available PDCCH monitoring occasion for paging
In the previous CR [1], RAN2 agreed that useful paging PDCCH monitoring occasion doesn’t conflict with UL slots/symbols. According to this agreement, it can be interpreted that available resources for Paging PDCCH monitoring occasion can be configured in DL and flexible resource assignment. However, we need to consider the possibility that the flexible resource could be assigned for UL transmission. Especially, it was decided that the flexible assignment can be used for RACH Occasion (RO) under a condition that there is no collision with SS/PBCH block in previous RAN1 meeting [2]. As a result, UE may confuse whether the flexible resource is used for RO or paging PDCCH monitoring occasion. For example, when there are some flexible symbols, UEs expects to paging while gNB may wait to receive RACH, and vice versa. In addition, although network may transmit uplink signals other than paging to the corresponding flexible symbol, UEs calculate their whole PDCCH monitoring occasion with consecutive DL and flexible symbols/slots which are started from first PDCCH monitoring occasion and they expect to receive paging PDCCH in there. 
Observation 1: 
· In the RAN2’s paging related agreement such as “useful paging PDCCH monitoring occasion doesn’t conflict with UL slots/symbols”, PDCCH monitoring occasion might be in conflict with RACH Occasion (RO) or other UL signals under flexible resource.

PF and PO configuration
According to the latest agreement in RAN2, PF can have up to four POs and first PDCCH monitoring occasion of each PO is explicitly assigned with first_PDCCH-MonitoringOccasionOfPO. In that case, there can be some problems and it will be discussed in this document. Firstly, at least, if information about paging information is transmitted through RMSI, each the configured PO is repeated until just before next RMSI transmission. As a result, the beam direction for each PO located before next RMSI may conflict with the beam direction for next promised SS/PBCH block transmission. On the other hand, at the time of the next SS/PBCH block transmission, the beam direction for next SS/PBCH block transmission can be same as beam direction for the configured PO with previous RMSI or not. The example of this problem is shown in figure 1. 



Figure 1. The example of beam confliction in accordance with specific configuration.

In the first PO in the PF#2, there can be conflict between beam direction for paging and direction for SSB1 or SSB2 under the assumptions that periodicity of SSB and RMSI are 20 and 80 msec respectively, carrier frequency is below 3GHz, SCS for SSB and CORESET are equally 15kHz and paging cycle and the number of POs in PF (ns) are oneT and 4 respectively.
As a result, if the latest agreement discussed in RAN2 is applied, the network should consider beam direction between SS/PBCH block and PDCCH monitoring for paging before transmission of information related to paging.
Observation 2:
· [bookmark: _GoBack]If the latest agreement discussed in RAN2 is applied, the beam direction for each PO located before next RMSI may conflict with the beam direction for next promised SS/PBCH block transmission.
Observation 3: 
· The network should consider beam direction between SS/PBCH block and PDCCH monitoring for paging before transmission of information related to paging.

Secondly, in TDD system, it is agreed that NR supports 2 concatenated DL-unknown-UL periodicity and the periodicity is composed of first periodicity (X) and second periodicity (Y). Additionally, each X and Y may have {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms. That is, even though the entire periodicity(X+Y) may have 20ms, each odd/ even frame may have a different slot/symbol pattern. As a result, it can be impossible to configure every POs with one common parameter (first_PDCCH-MonitoringOccasionOfPO) since even and odd frame has different DL/Flexible/UL symbol format. The easiest way to solve this problem that network would allocate POs which have same location on both odd/even frame. It needs to be captured in specification.
Observation 4:
· Since NR supports 2 concatenated DL-unknown-UL periodicity, each odd/ even frame may have a different slot/symbol pattern.
· Allocating POs which have same location on both odd/even frame is simple way to solve this case.

Conclusion
In this contribution, we discuss on the details for paging PDCCH monitoring and PO configuration. As a conclusion of the discussion, we summarize our views as follows:
Observation 1: 
· In the RAN2’s paging related agreement such as “useful paging PDCCH monitoring occasion doesn’t conflict with UL slots/symbols”, PDCCH monitoring occasion might be in conflict with RACH Occasion (RO) or other UL signals under flexible resource.
Observation 2:
· If the latest agreement discussed in RAN2 is applied, the beam direction for each PO located before next RMSI may conflict with the beam direction for next promised SS/PBCH block transmission.
Observation 3: 
· The network should consider beam direction between SS/PBCH block and PDCCH monitoring for paging before transmission of information related to paging.
Observation 4:
· Since NR supports 2 concatenated DL-unknown-UL periodicity, each odd/ even frame may have a different slot/symbol pattern.
· Allocating POs which have same location on both odd/even frame is simple way to solve this case.
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