Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG RAN WG1 Meeting #94	R1-1809722         
Gothenburg, Sweden, August 20th – 24th, 2018
Agenda Item:	7.1.1.1
Source: 	MediaTek Inc.
[bookmark: OLE_LINK4][bookmark: OLE_LINK1][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Title:  	Remaining issues on downlink signals and channels for initial access
Document for:	Discussion/Decision
Introduction
[bookmark: OLE_LINK272][bookmark: OLE_LINK273]In this paper, the remaining issues on SSB, OSI and Paging are raised for discussion and decision. 
· SI-RNTI for RMSI and OSI
· Open issues for Paging:
· Short message size w/wo scheduling information
· Monitoring occasions in PO
· Paging PDSCH resource allocation
Discussion
Overlapping transmission of RMSI and OSI
In LS from RAN2 in [1], the following question was raised for the need and solution on potential overlapping transmission of RMSI (i.e., called SIB1 in RAN2) and OSI (called SI in RAN2).
	Q1: In RAN1 opinion, is it required to avoid supporting transmission of SIB1 and SI message in the same SI transmission window? If not, RAN 2 would like to ask RAN1 to define a solution to allow for overlapping transmission of SIB1 and SI message in the same SI transmission window.



In RAN1, there has been not any specific requirement or restriction agreed to forbid overlapping transmission of RMSI and OSI. If the resource within the initial DL BWP is sufficient, it is possible to support the overlapping transmission of the SIB1 and SI messages. Besides, to avoid any confusing on the reception, the search space for scheduling SIB1 and SI message can be configured differently.
Proposal 1: Overlapping transmission of SIB1 and SI message in the same SI transmission window can be supported by the different search space configurations for PDCCHs with no spec impact.

Paging
The size of short message carried in DCI 1_0
In LS [2], RAN2 raised the following question about the short message size to be specified in TS 38.331 as extracted below.
	Q1: How many spare bits should RAN2 specify in 38.331 when scheduling information is present and also when it is not present.



We provided analysis based on the minimum initial DL bandwidth (i.e., 24 RBs) to determine the minimum short message size which can be supported with the same DCI size, as summarized in Table 1 below.  
Table 1. The fields of DCI format 1_0 for determination of short message size
	Fields in DCI 1_0
	Normal scheduling
	Paging scheduling and short message
	short message only

	Identifier for DCI formats
	1
	0
	0

	Frequency domain resource assignment 
	9
	9
	0

	Time domain resource assignment 
	4
	4
	0

	VRB-to-PRB mapping 
	1
	1
	0

	Modulation and coding scheme 
	5
	5
	0

	New data indicator 
	1
	0
	0

	Redundancy version 
	2
	0
	0

	HARQ process number 
	4
	0
	0

	Downlink assignment index 
	2
	0
	0

	TPC command for scheduled PUCCH 
	2
	0
	0

	PUCCH resource indicator 
	3
	0
	0

	PDSCH-to-HARQ_feedback timing indicator 
	3
	0
	0

	TB scaling
	0
	2
	0

	Short Message Indicator
	0
	2
	2

	Available bits for Short Message
	0
	[8]
	[35]

	Reserved bits
	0
	6
	0

	Total bits (Minimum 48 RBs assumed)
	37
	37
	37



It can be observed that 8 bits of short messages can be for the case of the simultaneous transmission for paging scheduling and short messages, and 35 bits can be for the case of short message only transmission. 
Proposal 2: Confirm the working assumption that 8 bits of the short message can be carried in DCI 1_0 when scheduling information is present.
Proposal 3: 35 bits of the short message can be carried in DCI 1_0 when scheduling information is not present.

Monitoring occasion (MO) within PO
In LS [3], RAN2 provide the following agreements about PF/PO/MO for RAN1 consideration as extracted below.
0	Define a useful paging PDCCH monitoring occasion as a monitoring occasion doesn’t conflict with UL slots/symbols.
1	For non-default association, one PO comprises of ‘N’ useful paging PDCCH monitoring occasion where ‘N’ is equal to number of actual transmitted SSBs.  RAN2 understanding is that the Kth monitoring occasion in the PO is corresponded to the Kth transmitted SSB.
2	For non-default association, (i_s + 1)th PO is a set of N consecutive useful paging PDCCH monitoring occasions for paging starting from the (i_s * N)th PDCCH monitoring occasion. The useful paging PDCCH monitoring occasions starting from 1st useful paging PDCCH monitoring occasion for paging in the paging frame are sequentially numbered from zero. FFS the necessity to introduce additional parameter to indicate the first PDCCH monitoring occasion of each PO in a PF.
3	Support to configure Ns and N value instead of nB.

So it seems that RAN1 should provide the definition on the “useful” MO location within PO. In principle, the useful MO can be defined as the MOs without collision to UL slots/symbols. For example, RAN1 can first define the nominal MOs (i.e., the search space) in the starting PF of the PO (note: PO may cross multiple PFs depending on the DL resource availability and beam-sweeping length). Then according to the semi-static DL/UL slot/symbol configuration in RMSI, UE can derive which set of MOs are the valid MOs. The valid MOs will be numbered sequentially with association to each transmitted SSB to form one PO.
Proposal 4: the MOs within one PO is defined as the valid search spaces by excluding the configured search spaces with collision to UL slots/symbols indicated in RMSI.
    
Paging PDSCH resource allocation
For Paging PDSCH allocation, the agreed RMSI PDSCH resource allocation as shown in Table 2 could be considered as the reference. In addition, the design for Paging PDSCH resource allocation should take into account power consumption for UE in the idle mode, especially with the beam-sweeping feature in NR. One potential solution is to enable the separated beam sweeping for the control and data channel by supporting cross-Nslots scheduling. UE can first decode Paging PDCCH and then decide whether/how to receive Paging PDSCH without buffering paging PDSCH. Since in the most cases that the UE are not paged, there is no need to receive the paging PDSCH for UE. Meanwhile, the gNB may also go to sleep for power saving in case of no Paging PDSCH for beam-sweeping. Therefore, such kind of separated beam-sweeping for paging control and data channels are beneficial for both UE and network. The solution can be implemented by supporting cross-Nslots scheduling. Referring to RMSI PDSCH table, the PDSCH transmission can be determined by K0 + N, where N are the number of slots to enable the separated beam-sweeping. N can be 5ms or 10ms to secure that beam-swept Paging PDSCH is happened after beam-swept Paging PDCCH, as shown in Figure 1.
Table 2. RMSI PDSCH resource allocation
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Figure 1. Separated beam-sweeping for paging control and data channels
Proposal 5: NR supports the cross-Nslots scheduling to enable the separated beam-sweeping for Paging PDCCH and PDSCH
Proposal 6: The starting slot for Paging PDSCH transmission is determined by K0+N, where N can be the number of slots or ms provided by RMSI or DCI.

[bookmark: OLE_LINK52][bookmark: OLE_LINK53]Conclusion
In this contribution, we provided the discussion on the open issues related to initial access, the following proposals are given for consideration.
Proposal 1: Overlapping transmission of SIB1 and SI message in the same SI transmission window can be supported by the different search space configurations for PDCCHs with no spec impact.
Proposal 2: Confirm the working assumption that 8 bits of the short message can be carried in DCI 1_0 when scheduling information is present.
Proposal 3: 35 bits of the short message can be carried in DCI 1_0 when scheduling information is not present.
Proposal 4: the MOs within one PO is defined as the valid search spaces by excluding the configured search spaces with collision to UL slots/symbols indicated in RMSI.
Proposal 5: NR supports the cross-Nslots scheduling to enable the separated beam-sweeping for Paging PDCCH and PDSCH
Proposal 6: The starting slot for Paging PDSCH transmission is determined by K0+N, where N can be the number of slots or ms provided by RMSI or DCI.
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Table 5.1.2.1-x: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 1
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