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1 Introduction
In the RAN1 #86bis meeting, it was agreed that ‘SS block’, ‘SS burst’ and ‘SS burst set’ should be introduced for PSS, SSS and/or PBCH transmission [1].
	Agreements:
· PSS, SSS and/or PBCH can be transmitted within a ‘SS block’

· FFS: details how to compose PSS, SSS and/or PBCH

· Multiplexing other signals are not precluded within a ‘SS block’

· One or multiple ‘SS block(s)’ compose an ‘SS burst’

· FFS: Number of ‘SS block(s)’ (defined as duration of ‘SS burst’)

· FFS: whether or not ‘SS block(s)’ are consecutive
· FFS: whether or not ‘SS block(s)’ within a ‘SS burst’ are the same
· One or multiple ‘SS burst(s)’ compose a ‘SS burst set’

· FFS: Periodicity and the number of ‘SS burst’ within a SS burst set

· Number of SS bursts within a SS burst set is finite.
· FFS: Transmission instances of ‘SS burst set’ 
· E.g., periodic/aperiodic transmission of SS burst sets.


In this contribution, we will discuss related structure on paging.
2 Discussion
In LTE/LTE-A system, when there is a paging message/system information modification/ETWS indication/CMAS indication, paging process will be started. For radio interface, idle UE will blindly detect PDCCH scrambled by P-RNTI corresponding to PF and PO. Once PDCCH is decoded successfully, the UE also will identify whether paging information scheduled by PDCCH has its own UE-Identity. If UE find its own UE-Identity, RRC link will be established, otherwise, UE will enter the power saving mode.
For NR, from each UE’s perspective, when PF and PO of the UE arrives, however, beam in the UE’s direction don’t arrive, the UE will miss PO and possible paging information. On the other hand, gNB also very hard to know the UE’s position and beam direction due to the UE is in idle mode. For this issue, a direct way is using beam sweeping for paging transmission. However, if legacy paging like LTE/LTE-A are used for NR, only for one PO, multiple subframes will be utilized for paging transmission in order to cover different beam direction, which will increase PDSCH blockage because these subframes can only be used for the UE in the same beam direction as paging transmission. This blockage will be more serious when multiple PO exists. Thus, symbol level sweeping like SS is superior to subframe level sweeping. This way can alleviate blockage and rapidly complete full directional coverage. More detailed descriptions are shown in the following options.
One or more paging block(s) compose a paging burst, with which basic coverage can be provided for paging transmission. There are two parts of contents in it: paging scheduling domain, paging information domain. According to different contents carried in paging block, three options can be found as follows:
· Option 1: paging block contains both paging scheduling domain and paging information domain

As shown in Figure 1, it’s an example of option 1. In each paging block, paging scheduling domain and paging information domain share resource in FDM manner..
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Figure 1: example structure of paging transmission for Option 1

· Option 2: only paging scheduling domain located in paging block. As shown in Figure 2, three sub-options have been given based on different transmission methods of paging information domain:

· Sub-option 2-1: special resource(like paging information burst) occupied by paging information domain using sweeping

· Sub-option 2-2: multiplexing paging information with data transmission in normal slot with the same beam direction 
· Sub-option 2-3: special resource occupied by paging information domain using omnidirectional and repeating transmission

Some forms of combination among the above three sub-options can also be considered. 
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Figure 2: example structure of paging transmission for each sub-option under Option 2

· Option 3: only paging information domain located in paging block with fixed resource allocation and MCS. No scheduling signaling is needed
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Figure 3: example structure of paging transmission for Option 3

Some comparisons among the above three options have been summarized in Table 1.

Table 1: Pros/cons of each option 

	
	Pros
	Cons

	Option 1
	· Make full use of resources within the paging block

· less delay for paging information receiving

· conducive to energy saving for paging receiving

· flexible transmission parameter choice for paging information transmission
	· potential limitation of UE number in one paging block

	Option 2
	· less limitation for supporting number of UE 

· flexible transmission parameter choice for paging information transmission 

· no need special resource for paging information domain(sub-option 2-2)

· make full use of resources within the subframe other than symbols occupied by paging blocks(sub-option 2-3)
	· low efficiency of resource utilization in paging block

· higher delay for paging information domain receiving(sub-option 2-2)

· adverse to energy saving for paging receiving

· potential limitation on flexibility of data transmission due to longer sweeping symbol(sub-option 2-1, 2-3)

	Option 3
	· make full use of resources within the paging block
· less control overhead.

	· Relative to option 1/2, tradeoff of BD complexity and flexibility need to be carefully considered
· lose flexibility of transmission parameter choice  for paging information domain transmission
· fixed payload size which can’t flexibly extend according to the amount of information


Based on the above contents, we can see the paging sweeping structure is similar with SS block/SS burst. At the present stage, though the period/position of SS burst don’t be determined, we think the benefit of reducing blockage can be foreseen through multiplexing between paging block and SS block in frequency domain once PO and SS burst is the same subframe. But we also note that whether multiplexing can be performed depends on actual overhead of paging scheduling or/and paging information or/and other possible signals, e.g., BCH/BRS. This problem can be further considered according to progress of SS.
3 Conclusions
Based on the discussion above, we have the following proposals: 

Observation 1：Pros of option 1 are more obvious than other options.

Proposal 1: NR paging transmission should adopt sweeping structure, such as paging block and paging burst structure.
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