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1 Introduction
This document summarizes the remaining issues on OSI based on the contributions in RAN1#94bis.
Main discussion is related with following RAN2 LS [1] and couple of issues are linked with other topic, e.g., paging:
	1. Overall Description: 
RAN2#103 has made the following agreements on the OSI acquisition. 
Agreements
1: 	38.331 should state "PDCCH containing the scheduling RNTI" instead of "DL-SCH" 
2	Same relationship between monitoring occasion and SSB is defined for SI as for paging.
3: 	NR supports re-transmission for SI message within an SI window (as in LTE)

UE monitors the PDCCH monitoring occasion(s) in SI-Window for receiving SI message. RAN2 assumes that in case of non-default association (i.e. when osi-searchSpace is configured), Kth PDCCH monitoring occasion in the SI-Window corresponds to Kth transmitted SSB. In case of default association (i.e. when osi-searchSpace is not configured), PDCCH monitoring occasions for SI message reception in SI-Window are same as PDCCH monitoring occasions for RMSI where the mapping between PDCCH monitoring occasions and SSBs is defined in section 10.3 of TS 38.213. RAN2 would also remind that UE can assume that the same SI message is repeated in all beams.
2. Actions:
RAN2 respectfully requests RAN1 to take the above agreements into account and provide feedback if any.



2 Default common search space configurations
According to RAN2 LS in [2], RAN2 decided to remove the default monitoring occasions as described in 38.213 section 10.1 and section 13 for the case that the search space configuration is absent for a configured BWP. 
For example, in case of OSI, the following update is reflected in the latest TS38.331:
	searchSpaceOtherSystemInformation
ID of the Search space for other system information, i.e., SIB2 and beyond. Corresponds to L1 parameter 'osi-SearchSpace' (see 38.213, section 10) If the field is absent, UE does not receive other system information in this BWPthe monitoring occasions are derived as described in 38.213, section 10.1 and section 13.



RAN2 also requested to specify the conditions in what cases UE can acquire system information via the CORESET0 in the RAN1 specification.
	Docomo

	Proposal 2: Following text proposal is applied to Section 10.1 in TS38.213.
10.1	UE procedure for determining physical downlink control channel assignment 
~
If a UE is not provided higher layer parameter searchSpace-SIB1 for Type0-PDCCH common search space set for a configured BWP, the UE does not monitor the PDCCH candidate for a Type0-PDCCH common search space on the BWPdetermines a control resource set and PDCCH monitoring occasions for Type0-PDCCH common search space set as described in Subclause 13.
~
If the UE is not provided higher layer parameter searchSpaceOtherSystemInformation for Type0A-PDCCH common search space set for a configured BWP, the UE does not monitor the PDCCH candidate for a Type0A-PDCCH common search space on the BWPthe Type0A-PDCCH common search space set is same as the Type0-PDCCH common search space set.
~
If a UE is not provided higher layer parameter pagingSearchSpace for Type2-PDCCH common search space set for a configured BWP, the UE does not monitor the PDCCH candidate for a Type2-PDCCH common search space on the BWPthe Type2-PDCCH common search space set is same as the Type0-PDCCH common search space set.
~



Feature lead suggestion:
· Since the issue has been discussed in the context of BWP, continue the discussion under BWP session.

3 Association between SS/PBCH block and PDCCH monitoring occasion
For OSI (paging) search space, RAN1 agreed that when the corresponding OSI (paging) search space info is not provided, the OSI (paging) search space is the same as RMSI search space. 
For the association between SS/PBCH block and OSI PDCCH monitoring occasion, RAN2 provided following agreement [1]:
· Same relationship between monitoring occasion and SSB is defined for SI as for paging.
Specifically, RAN2 clarified following two cases, i.e., default and non-default association [1]:
· In case of non-default association (i.e. when osi-searchSpace is configured), Kth PDCCH monitoring occasion in the SI-Window corresponds to Kth transmitted SSB. 
· In case of default association (i.e. when osi-searchSpace is not configured), PDCCH monitoring occasions for SI message reception in SI-Window are same as PDCCH monitoring occasions for RMSI where the mapping between PDCCH monitoring occasions and SSBs is defined in section 10.3 of TS 38.213. 
In RAN1#94bis, companies proposed following in terms of initial/non-initial DL BWP, CONNECTED vs. IDLE/INACTIVE, search space ID, etc.:
	Vivo

	[bookmark: _Ref525483990]Proposal 1. Further clarification is needed that
· If paging and OSI are scheduled within initial DL BWP, the SSB and paging/OSI monitoring occasion mapping rule for non-default association is applicable;
· If pagingSearchSpace and searchSpaceOtherSystemInformation are linked to a CORESET for which TCI-states can be configured, UE should determine the paging and OSI PDCCH monitoring occasion only according to the configured search space.



	Docomo

	Proposal 3: For both non-initial DL BWP and initial DL BWP, UE behaviour on PDCCH monitoring for common search space is as below.
· If the common search space uses configuration other than SS#0, UE is expected to monitor all PDCCH monitoring occasions according to search space configuration.
· [bookmark: _GoBack]If the common search space uses configuration of SS#0, UE is expected to monitor only specific PDCCH monitoring occasions associated with current QCL source i.e., selected SSB.



	Nokia, Nokia Shanghai Bell

	Proposal: When the search space ID configured by searchSpaceOtherSystemInformation is equal to 0, UE assumes that default association is applied as defined Section 13 of 38.213. If the search space ID configured by searchSpaceOtherSystemInformation is not equal to 0, UE applies the non-default association. Similarly, when the search space ID configured by pagingSearchSpace is equal to 0, UE assumes that default association is applied as defined Section 13 of 38.213. If the search space ID configured by pagingSearchSpace is not equal to 0, UE applies the non-default association.



Feature lead suggestion: 
· Explicit text proposal based on the latest spec from the proponents would be required.
· Discuss further during RAN1#94bis.

4 Useful PDCCH monitoring occasions 
Following RAN2 LS [1], it was raised to clarify useful PDCCH monitoring occasions for OSI (paging).
In addition, Nokia proposed to account the number of symbols required for delivering the SI-message when select the valid PDCCH monitoring occasions. 
On the other hand, RAN2 LS in [1] informed following: 
· 38.331 should state "PDCCH containing the scheduling RNTI" instead of "DL-SCH"
Note that the similar proposal is also available for paging since RAN1#94.
	ZTE

	Observation 1: The useful paging/ PDCCH monitoring occasions should be determined by the configuration of semi-static common frame structure. 
Proposal 2: 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’.
-------------------------------------Text Proposal for Section 11.1 in TS38.213-------------------------------------
11.1	Slot configuration
...
For a set of symbols of a slot indicated to a UE as useful paging/OSI 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. 
...



	Nokia, Nokia Shanghai Bell

	Observation: The starting location of a SI-message is set by the order of the SI message and applied periodicity
Proposal: Indicate to RAN2 that there would need to be mechanism to select the PDCCH monitoring occasions especially in case of unpaired spectrum. Inform that RAN1 has identified that it would be preferable to account the required symbols for delivering the SI message when selecting paging PDCCH monitoring occasions, so that if the available symbols for DL transmission (DL and flexible) in a given slot exceed the number of symbols required for delivering the SI-message (scheduling and message), the PDCCH monitoring occasion would be valid.
Proposal: Inform to RAN2 that RAN1 considered different mechanism to provide the number of symbols to be assumed for PDSCH delivering the SI-message time allocation to be used in PDCCH monitoring occasion selection, and that to avoid RRC changes RAN1 considers that fixed value could be used. Value of 7 symbols is proposed.



Feature lead suggestion: 
· There is same discussion point on-going under paging agenda from RAN1#94. 
· Discuss further during RAN1#94bis. 
5 SI message re-transmission
RAN2 LS [1] indicated following agreement:
· NR supports re-transmission for SI message within an SI window (as in LTE)
According to above RAN2 agreement, companies proposed how to support SI message re-transmission: 
	ZTE

	Proposal 3: NR should support one group of useful PDCCH monitoring occasions is associated to one SSB. The following parameters can be configured through SIB1 or specified in the specification. 
· N: Number of useful PDCCH monitoring occasion in one group;
· M: The time offset in unit of number of useful PDCCH monitoring occasions between two adjacent useful PDCCH monitoring occasion groups.
-------------------------------------Text Proposal for Section 10.1 in TS38.213-------------------------------------
10.1	UE procedure for determining physical downlink control channel assignment 
...
If a UE is not provided a control resource set for Type2-PDCCH common search space, the corresponding control resource set is same as the control resource set for Type0-PDCCH common search space. If a UE is not provided higher layer parameter pagingSearchSpace for Type2-PDCCH common search space set, the Type2-PDCCH common search space set is same as the Type0-PDCCH common search space set. The CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level for Type2-PDCCH common search space are given in Table 10.1-1.
If a UE is provided higher layer parameter pagingSearchSpace other than SearchSpaceZero for Type2-PDCCH common search space set, a UE should monitors PDCCH in the Type2-PDCCH common search space configured by pagingSearchSpace. For i-th actually transmitted SS/PBCH block configured by ssb-PositionsInBurst, the UE detects paging PDCCH from ‘(i-1)×N’ to ‘(i-1)×N+M-1’ useful paging PDCCH monitoring occasion, wherein, ‘N’ represents number of useful paging PDCCH monitoring occasion associated with one SS/PBCH block; ‘M’ represents the time offset in unit of number of useful paging PDCCH monitoring occasions between two adjacent useful paging PDCCH monitoring occasion groups. 
If a UE is provided higher layer parameter SearchSpaceOtherSystemInformation other than SearchSpaceZero  for Type0A-PDCCH common search space set, a UE should monitors PDCCH in the Type0A-PDCCH common search space configured by SearchSpaceOtherSystemInformation. For i-th actually transmitted SS/PBCH block configured by ssb-PositionsInBurst, the UE detect OSI PDCCH from ‘(i-1)×N’ to ‘(i-1)×N+M-1’ useful OSI PDCCH monitoring occasion, wherein, ‘N’ represents number of useful OSI PDCCH monitoring occasion associated with one SS/PBCH block; ‘M’ represents the time offset in unit of number of useful OSI PDCCH monitoring occasions between two adjacent useful OSI PDCCH monitoring occasion groups. 
...



	Samsung

	Observation: According to RAN2 LS, no RAN1 remaining issue is identified for the OSI PDCCH monitoring occasion.



	Qualcomm

	Proposal 2: For SI message re-transmission, NR supports PDCCH Monitoring Occasions (PMOs) corresponding to all actually transmitted SSBs first and then PMOs for re-transmission (Option 1).
· Send an LS to RAN2 for capturing the order of PMO re-transmission and beam-sweeping in TS 38.331.

Proposal 3: RAN1 adopts the following TP in Section 5.1 of TS 38.214
------------------------------ Start of Section 5.1 of TS 38.214 -----------------------------------
<unchanged text omitted>
A UE shall upon detection of a PDCCH with a configured DCI format 1_0 or 1_1 decode the corresponding PDSCHs as indicated by that DCI. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Subclause 9.2.3 of [6]. The UE is not expected to receive a PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and another PDSCH in slot after slot i with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j. For any two HARQ process IDs in a given cell, if the UE is scheduled to start receiving a PDSCH in symbol j by a PDCCH starting in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than symbol j with a PDCCH starting later than symbol i. For any PDSCH corresponding to SI-RNTI and an actually transmitted SS/PBCH block, the UE does not expect the same transport block to be repeated until at least 2 slots after the last symbol of that PDSCH.
<unchanged text omitted>
------------------------------ End of Section 5.1 of TS 38.214 -----------------------------------



	Nokia, Nokia Shanghai Bell

	Observation: It should be clarified what is the UE behavior if there is more than one default Type0-PDCCH monitoring pattern within SI-window.
Proposal: In case of default association, UE should monitor for SI scheduling in all PDCCH monitoring patterns within the SI-window.
Observation: If more than one valid PDCCH monitoring occasion can be fit within si-WindowLength, it could be used to provide repetition or scheduling flexibility. 
Proposal: If multiple of S valid PDCCH monitoring occasions can be fit within si-WindowLength, UE assumes all to be valid. The UE can assume that every nth valid PDCCH monitoring occasion from the start of the SI-window in ascending order in time is QCL’d with nth actually transmitted SSB.



Feature lead suggestion:
· Discuss further in RAN1#94bis and avoid any potential conflict with RAN2

6 PDSCH Rate-Matching Description Clean up
Intel proposed following text proposals for PDSCH rate-matching description clean up. The proposed changes were discussed in RAN1#94 and further discussed with each spec editor. Then, editors requested to have a discussion on the proposed text changes given that amount of changes that span across TS38.211, 213, and 214.
	Intel

	Proposal: Adopt the following text proposal to TS38.211, TS38.213, and TS38.214.

=================== Start of Text Proposal for TS38.211 =====================
[bookmark: _Toc516767347]7.3.1.5	Mapping to virtual resource blocks
[bookmark: _Hlk494185391]The UE shall, for each of the antenna ports used for transmission of the physical channel, assume the block of complex-valued symbols  conform to the downlink power allocation specified in [6, TS 38.214] and are mapped in sequence starting with  to resource elements  in the virtual resource blocks assigned for transmission which meet all of the following criteria: 
-	they are in the virtual resource blocks assigned for transmission. 
[bookmark: _Hlk494798725]-	they are declared as available for PDSCH according to clause 5.1.4 of [6, TS 38.214]
-	the corresponding resource elements in the corresponding physical resource blocks are
-	not used for transmission of the associated DM-RS or DM-RS intended for other co-scheduled UEs as described in clause 7.4.1.1.2
-	not used for non-zero-power CSI-RS according to clause 7.4.1.5, except for non-zero-power CSI-RSs configured by the higher-layer parameter CSI-RS-Resource-Mobility in the MeasObjectNR IE.
-	not used for PT-RS according to clause 7.4.1.2
[bookmark: _Hlk494797914]-	not declared as 'not available for PDSCH according to clause 5.1.4 of [6, TS 38.214]
[bookmark: _Hlk508608225]Any common resource block partially or fully overlapping with an SS/PBCH block shall be viewed as occupied and assumed not used for transmission of PDSCH in the OFDM symbols where SS/PBCH block is transmitted. 



The mapping to resource elements  allocated for PDSCH according to [6, TS 38.214] and not reserved for other purposes shall be in increasing order of first the index  over the assigned virtual resource blocks, where  is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission, and then the index . 
=================== End of Text Proposal for TS38.211 =====================

=================== Start of Text Proposal for TS38.213 =====================
[bookmark: _Toc517265027]4.1	Cell search
<omitted>
For SS/PBCH blocks providing higher layer parameter MasterInformationBlock to a UE, the UE can be configured by higher layer parameter ssb-PositionsInBurst in SystemInformationBlockType1, indexes of the SS/PBCH blocks for which the UE does not receive other signals or channels in REs that overlap with REs corresponding to the SS/PBCH blocks. The UE can also be configured per serving cell, by higher layer parameter ssb-PositionsInBurst in ServingCellConfigCommon, indexes of the SS/PBCH blocks for which the UE does not receive other signals or channels in REs that overlap with REs corresponding to the SS/PBCH blocks. A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SystemInformationBlockType1. A UE can be provided per serving cell by higher layer parameter ssb-periodicityServingCell a periodicity of the half frames for reception of the SS/PBCH blocks for the serving cell. If the UE is not configured a periodicity of the half frames for receptions of the SS/PBCH blocks, the UE assumes a periodicity of a half frame. A UE assumes that the periodicity is same for all SS/PBCH blocks in the serving cell.
<omitted>
=================== End of Text Proposal for TS38.213 =====================

=================== Start of Text Proposal for TS38.214 =====================
[bookmark: _Toc517439443]5.1	UE procedure for receiving the physical downlink shared channel
<omitted>
If the UE has received no ssb-PositionsInBurst in ServingCellConfigCommon through higher layer signalling about SS/PBCH block transmissions in the serving cell, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst in ServingCellConfigCommonSIB, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that PRBs containing SS/PBCH block are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. The UE assumes the periodicity of the SS/PBCH block transmission resources based on SSB-periodicity-serving-cell.
If the UE has received a ssb-PositionsInBurst in ServingCellConfigCommon through higher layer signalling about SS/PBCH block transmissions in the serving cell, the UE assumes SS/PBCH block transmission according to the ssb-PositionsInBurst in ServingCellConfigCommon, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, the UE shall assume that the PRBs containing SS/PBCH block are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. The UE assumes the periodicity of the SS/PBCH block transmission resources based on SSB-periodicity-serving-cell.
<omitted>
[bookmark: _Toc517439456]5.1.4	PDSCH resource mapping
When receiving the PDSCH scheduled with SI-RNTI in PDCCH Type0 common search space and system information indicator set to 0 in PDCCH, the UE shall assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH scheduled with SI-RNTI in PDCCH Type0 common search space and system information indicator set to 1 in PDCCH, SI-RNTI in PDCCH Type0a common search space, RA-RNTI, P-RNTI or TC-RNTI, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SystemInformationBlockType1.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCH with SPS, the REs corresponding to the union of configured or dynamically indicated resources in Subclauses 5.1.4.1, 5.1.4.2 and resources corresponding to SS/PBCH are declared as not available for PDSCH in Subclause 7.3.1.5 of [4, TS 38.211]. A UE is not expected to handle the case where PDSCH DM-RS REs are overlapping, even partially, with any RE(s) declared as not available for PDSCH.
=================== End of Text Proposal for TS38.214 =====================



Feature lead suggestion: 
· The proposal is not limited to OSI. It also covers SS/PBCH block and RMSI aspects.
· Discuss further during RAN1#94bis.
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Annex: Acquisition of an SI message (TS38.331 v15.3.0)
For reference, following is excerpted from latest TS38.331:
	[bookmark: _Toc525763108]5.2.2.3.2	Acquisition of an SI message
When acquiring an SI message, the UE shall:
1>	determine the start of the SI-window for the concerned SI message as follows:
2>	for the concerned SI message, determine the number n which corresponds to the order of entry in the list of SI messages configured by schedulingInfoList in si-SchedulingInfo in SIB1;
2>	determine the integer value x = (n – 1) * w, where w is the si-WindowLength;
2>	the SI-window starts at the slot #a, where a = x mod N, in the radio frame for which SFN mod T = FLOOR(x/N), where T is the si-Periodicity of the concerned SI message and N is the number of slots in a radio frame as specified in TS 38.213 [13];
1>	if SI message acquisition is not triggered due to UE request:
2>	receive the PDCCH containing the scheduling RNTI, i.e. SI-RNTI, from the start of the SI-window and continue until the end of the SI-window whose absolute length in time is given by si-WindowLength, or until the SI message was received;
2>	if the SI message was not received by the end of the SI-window, repeat reception at the next SI-window occasion for the concerned SI message;
1>	else if SI message acquisition is triggered due to UE request:
2>	[FFS receive the PDCCH containing the scheduling RNTI, i.e. SI-RNTI, from the start of the SI-window and continue until the end of the SI-window whose absolute length in time is given by si-WindowLength, or until the SI message was received];
2>	[FFS if the SI message was not received by the end of the SI-window, repeat reception at the next SI-window occasion for the concerned SI message];
NOTE:	The UE is only required to acquire broadcasted SI message if the UE can acquire it without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.
Editor's Note: [FFS_Standalone on the details of from which SI-window the UE shall receive the DL-SCH upon triggering the SI request.
Editor's Note: [FFS on the details of how many SI-windows the UE should monitor for SI message reception if transmission triggered by UE request]
1>	perform the actions for the acquired SI message as specified in sub-clause 5.2.2.4.
Editor's Note: FFS The procedural text for SI message acquisition triggered by UE request will be updated upon finalizing the details.
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