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1 Introduction

During the last meeting, remaining issues on RMSI were discussed and most of them had been addressed. There are also some other remaining issues needed to be further clarified and determined, such as: 

· Relevant description of 'Kssb' in section 13 of TS 38.213[1] and section 4.4.4.2 of TS 38.211[2];

· Clarification on antenna port for PBCH DM-RS transmission;
· Definition of useful paging PDCCH monitoring occasions.
In this contribution, we mainly focus on the above issues and give the corresponding text proposals. 

2 Remaining issue on PBCH
2.1 Clarification on definition of 'Kssb'
The following description related with subcarrier offset ‘
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’ can be found in TS 38.213[1] and TS 38.211[2]: 

	38.213: 

13
UE procedure for monitoring Type0-PDCCH common search space 

The offset in Tables 13-1 through 13-10 is defined with respect to the subcarrier spacing of the control resource set from the smallest RB index of the control resource set for Type0-PDCCH common search space to the smallest RB index of the common RB overlapping with the first RB of the SS/PBCH block. Condition A or condition B in Tables 13-7 through 13-10 corresponds to the case of 
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 [4, TS 38.211], respectively. 

38.211: 

4.4.4.2
Point A

Point A serves as a common reference point for resource block grids and is obtained from 

-
offsetToPointA for a PCell downlink represents the frequency offset between point A and the lowest subcarrier of the lowest resource block of the SS/PBCH block used by the UE for initial cell selection, expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and 60 kHz subcarrier spacing for FR2;

...


The relevant frequency domain location of SSB within a carrier is shown in Figure 1. There are two types of offset between ‘subcarrier 0 of SSB actually located’ and ‘point A’. 

· Offset 1: subcarrier offset from ‘subcarrier 0 of SSB actually located’ to ‘RB grid’. It can be identified as 
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, and indicated via higher-layer parameter ‘ssb-SubcarrierOffset’ in MIB and 
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 in the PBCH payload. 

· Offset 2: RB offset from the above ‘RB grid’ to ‘point A’. It can be identified as 
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, and indicated by higher-layer parameter ‘offsetToPointA’. 

The question is which SCS the RB grid should be adopted? 
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Figure 1: the relevant frequency domain location of SSB within a carrier

According to the previous agreement in RAN1 #91[3], subcarrier offset with 4 or 5bits signaling overhead is aimed to indicate RB grid with RMSI SCS. It is also aligned with general understanding of initial access procedure, i.e. RMSI will be received straight after reception of PBCH. Then the RB gird of RMSI shall be obtained in the PBCH. 

	Agreements: #91
· A UE is RRC signaled with the following for common PRB indexing

· ...

· From RAN1, RMSI is assumed to be always PRB-aligned with PRB grid. However, the current 4-bit PRB grid offset in PBCH with 15kHz SCS can’t ensure the above assumption when RMSI has 30kHz SCS. Therefore, for FR1, RAN1 agrees to increase from 4-bit PRB grid offset to 5-bit PRB grid offset in PBCH where the 5-bit PRB gird offset in PBCH is in unit of subcarrier based on 15kHz SCS, while for FR2, there is still 4-bit PRB grid offset and RAN1 assumes the 4-bit PRB grid offset in PBCH is in unit of subcarrier based on RMSI numerology. 
· ...


Observation 1: The parameter 
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 should indicate the subcarrier offset of SSB with ‘RB grid with RMSI SCS’, which provided by the higher-layer parameter subCarrierSpacingCommon. 

As shown in Table 1, there are various SCS references in the above relevant frequency domain location indication. In current description of TS 38.213[1] and TS 38.211[2], SCS reference for the above RB grid is missing. 

Table 1: SCS references for different parameters
	
	FR1
	FR2
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	15kHz
	RMSI SCS (subcarrier spacing provided by the higher-layer parameter ‘subCarrierSpacingCommon’)
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	15kHz
	60kHz

	RB grid
	RMSI SCS
	RMSI SCS


Proposal 1: SCS reference for the above RB grid should be added to current description in TS 38.211 and TS 38.213. 
2.2 Proposed change for the issue 

Based on the above analysis, we propose the following text proposal on top of relevant description in TS 38.211 and TS 38.213. 
-----------------------Text Proposal for Section 13 in TS38.213 and Section 4.4.4.2 in TS 38.211-----------------------

	38.213: 

13
UE procedure for monitoring Type0-PDCCH common search space 

----omitted----
The offset in Tables 13-1 through 13-10 is defined with respect to the subcarrier spacing of the control resource set from the smallest RB index of the control resource set for Type0-PDCCH common search space to the smallest RB index of the common RB overlapping with the first RB of the SS/PBCH block, wherein the common RB is expressed in unit of subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon. Condition A or condition B in Tables 13-7 through 13-10 corresponds to the case of 
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----omitted----
38.211: 

4.4.4.2
Point A

Point A serves as a common reference point for resource block grids and is obtained from 

-
offsetToPointA for a PCell downlink represents the frequency offset between point A and the lowest subcarrier of the lowest resource block in subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon overlapping withof the SS/PBCH block used by the UE for initial cell selection, expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and 60 kHz subcarrier spacing for FR2; 
----omitted----


3 Remaining issue on PBCH DMRS

3.1 Clarification on antenna port for PBCH DM-RS transmission

As shown in the following description in current technical specification[2], antenna port for transmission of PSS, SSS and PBCH has been expressed undoubtedly. But it seems that the definition of antenna port for PBCH DM-RS transmission was missed. 

	7.4.3.1
Time-frequency structure of an SS/PBCH block

----omitted----

For an SS/PBCH block, the UE shall assume 

-
antenna port 
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 is used for transmission of PSS, SSS and PBCH,

----omitted----


As a general understanding, DM-RS for PBCH is introduced as a reference signal for facilitating PBCH demodulation. The same antenna port, i.e. 
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 should also be used for PBCH DM-RS transmission. For avoiding the ambiguity, we propose to clarify it. 

3.2 Proposed change for the issue 

Based on the above analysis, we propose the following text proposal on top of relevant description in TS 38.211. 
-----------------------------------------Text Proposal for Section 7.4.3.1 in TS 38.211-----------------------------------------

	7.4.3.1
Time-frequency structure of an SS/PBCH block

----omitted----

For an SS/PBCH block, the UE shall assume 

-
antenna port 
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 is used for transmission of PSS, SSS, and PBCH and DM-RS for PBCH,

----omitted----


4 Remaining issue on Paging

4.1 Definition of useful paging PDCCH monitoring occasion

According to the incoming LS[4] from RAN2, actual transmitted SSB based paging PDCCH monitoring occasions determination had been discussed. The core concept of the LS is copied as follows. 

	Define a useful paging PDCCH monitoring occasion as a monitoring occasion doesn’t conflict with UL slots/symbols.

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.


In NR, various UL slots/symbols had been defined. For example, semi-static common UL resource configured by higher-layer parameter ‘tdd-UL-DL-ConfigCommon’ or ‘tdd-UL-DL-ConfigCommon2’, semi-static UE specific UL resource configured by higher-layer parameter ‘tdd-UL-DL-ConfigDedicated’, and dynamic UL resource configured by SFI. 
In the above description, some clarification should be further made, i.e. which type of UL slots/symbols the useful paging PDCCH monitoring occasion should avoid conflicting with? 

Obviously, paging PDCCH may be monitored by RRC_IDLE UE re-selected to a cell, UE only knows the semi-static common frame structure configuration of the cell. So the useful paging PDCCH monitoring occasions can only be determined by the configuration of semi-static common frame structure. 

Observation 2: The useful paging PDCCH monitoring occasions should be determined by the configuration of semi-static common frame structure. 

Proposal 3: Defining a useful paging PDCCH monitoring occasion as a monitoring occasion doesn’t conflict with UL slots/symbols configured by higher-layer parameter ‘tdd-UL-DL-ConfigCommon’ or ‘tdd-UL-DL-ConfigCommon2’.
Then according to the above proposal, the paging PDCCH monitoring occasion located into semi-static flexible resource should also be defined as ‘useful paging PDCCH monitoring occasion’. That is to say, other subsequent frame structure configuration should not conflict with PDCCH transmission within ‘useful paging PDCCH monitoring occasion’. And the UE does not transmit UL signal and channel in the slot if a transmission would overlap with useful paging PDCCH monitoring occasion. 

4.2 Proposed change for the issue 

Based on the above analysis, we propose the adding the following text proposal to section 11.1 in TS 38.213. 
----------------------------------------Text Proposal for Section 11.1 in TS38.213----------------------------------------

	38.213: 

11.1
Slot configuration

----omitted----
For a set of symbols of a slot indicated to a UE as useful paging PDCCH monitoring occasion, the UE does not expect the set of symbols to be indicated as uplink by higher layer parameters tdd-UL-DL-ConfigDedicated or a SFI-index field value in a DCI format 2_0. And the UE does not transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot. 

----omitted----



5 Conclusions

In this contribution, we mainly discussed the remaining issues on PBCH/paging and corresponding text proposals are provided in each section respectively. 
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