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Introduction
In the last ad hoc meeting, RAN1 has discussed transmission of paging messages via beam sweeping and pointed out an issue regarding the definition of paging occasion and periodicity. We think that RAN2 should also study the issue and provide RAN2’s view. In this paper, we briefly discuss beam sweeping for paging and investigate some possible designs for the paging mechanism. 
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Discussion
NR will support carrier frequencies above 5GHz. To overcome interference problem in high frequency, beam forming is supported in NR. Due to small coverage of a beam transmission, a gNB may employ Tx beam sweeping to cover the whole service area. In RAN1 #87, it was agreed to support beam sweeping for paging, which implies that a UE is able to receive a paging message if a beam transmission is scheduled toward to the UE.  
In LTE, a UE receives a paging message according to paging occasion (PO) and paging frame (PF). The paging occasion is a subframe containing a paging message for concerned UEs. The paging occasion and paging frame are derived from the DRX cycle, UE ID, etc. as shown below. 
PF is given by following equation:

SFN mod T= (T div N)*(UE_ID mod N)

Index i_s pointing to PO from subframe pattern defined in 7.2 will be derived from following calculation:

i_s = floor(UE_ID/N) mod Ns

If the LTE paging mechanism is reused in NR, a UE may not be able to receive a paging message because the gNB may not know which Tx beam a UE is receiving, and therefore, may not schedule a beam transmission toward the UE on the paging occasion. Hence, the LTE paging mechanism should be enhanced to support beam sweeping operation.  

A possible enhancement is to modify the definition of paging occasion so that a UE can always receive a TRP Tx beam transmission containing a paging message on the paging occasion. However, that may imply that a UE need to know beam transmission order and to distinguish different Tx beams. A gNB could broadcast beam transmission order to UEs, but that may add some signaling overheads. On the other hand, a UE may be able to learn the beam transmission order by just overserving the beam transmission from a gNB. 
In LTE, the periodicity of paging occasion is defined in terms of a DRX cycle. The same principle can be reused in NR because a UE is supposed to wake up to receive a paging message and then be back to sleep again anyway.   
Proposal 1: For beam sweeping, a DRX cycle is used to define paging periodicity.
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Conclusion

In conclusion, we have the following proposals. 

Proposal 1: For beam sweeping, a DRX cycle is used to define paging periodicity.
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