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1	Introduction
In this contribution we discuss on some of the aspects related to the broadcast channels, mainly focusing on the OSI and paging delivery. 
2	On SI delivery
2.1 SI window and SIB1 scheduling occasion overlap
In RAN2 AdHoc 1807, RAN2 progressed the aspects related to SI message acquisition. On high level RAN2 concluded to use similar approach in SI window definition as in LTE. I.e. SI messages can be sent in configured (non-overlapping) windows, length defined by si-WindowLength. For each message the periodicity (si-Periodicity)  can be set and based this, window length, and on order of entry in the list of SI messages configured by schedulingInfoList, the location of the window is defined. Furthermore, RAN2 felt that there would be a need to differentiate SIB1 scheduling from scheduling of other SI’s.
[bookmark: _Hlk521414706]Agreements
1	SI-windows do not overlap.
2	Use the LTE mapping to define the subframes/slots where SI messages are transmitted
3	There needs to be a way to differentiate SIB1 scheduling from other SI scheduling (the actual mechanism might depend on RAN1 discussion)
4	UE is not required, but is permitted, to support accumulating SI Message transmissions across several SI Windows within the Modification Period (i.e. the FFS on this can be removed)

Correspondingly RAN2 send a LS [1] to RAN1 asking RAN1 view, whether there is a need to avoid transmitting SIB1 and SI in the same SI transmission window:
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.
[bookmark: _Hlk521414998][bookmark: _Hlk521585356]As IDLE mode UE is required to be able to decode two PDSCHs each scheduled with SI-RNTI, P-RNTI, RA-RNTI or TC-RNTI it would appear to be possible to schedule both, SI and SIB1 in same slot, and have the separation between SIB1 and SI appear at higher layer (as today). Thus in principle there is no need to avoid overlap.
Observation: From IDLE mode UE capability perspective there seems to be no need to avoid the overlap.
When looking the possibility to avoid overlap, two levels in time domain can be considered. Firstly, the overlap can be attempted to avoid by ensuring that transmission does not occur in same slots/frames. Secondly it can be tried to avoid by setting the search space location to be different between SI and SIB1 within a slot. 
In the case that SI-windows of different messages will be placed to different radio-frames based order of entry in the list of SI messages (i.e. when si-WindowLength >5 slots), and start from the beginning of the frame, it could be possible to use the offsets (O={0,2,5,7}ms for FR1 and O={0,2.5,5,7.5}ms for FR2) to shift the Type0-PDCCH monitoring occasions so that they would not overlap with the SI-window, as long as the SI window length is less than the said offset O. Offset O in the pattern 1 of Type0-PDCCH monitoring  was introduced to allow place the monitoring occasions so that they would not overlap with the SSBs. Hence, the SI-window would then overlap with the SSB sweep, which would severely hinder scheduling the SI message (due to assumed size and also QCL dependencies). Thus it does not seem possible to avoid SI window to overlap with SIB1 monitoring occasions in slot level. 
The search space for SI message can be defined in IE PDCCH-ConfigCommon and could be chosen to have different periodicity, offset and duration (in slots) and number of occasions per slot.  Now the configuration of the SI search space could be set so that it does not overlap with the search space (pattern1 of Type0 PDCCH monitoring occasions) of SIB1 by choosing search space starting symbol to be different. This would however in practise imply placing the search space more towards the end of the slot, which would restrict the symbols available for PDSCH (carrying the SIB1 or SI message) at least if number of RMSI CORESET symbols is large and there are more starting symbols in slot. Therefore, it would not seem feasible to consider using the search space configuration to avoid overlap with SIB1 and SI-scheduling within a slot. 
Observation: It would not possible to avoid the overlap of the scheduling occasions of SIB1 and SI window.  
Now as discussed in past meetings, there are different ways to handle the overlap of the SIB1 scheduling occasion and SI window. One approach is not to separate these at physical layer, and UE can separate these at higher layer. As noted above, IDLE mode UE is capable of decoding two PDSCH, thus in principle both could be scheduled in same slot. Now, in practice UE would be interested in only SIB1 or SI, thus not being able to separate these would result unnecessary processing for the UE. Thus if felt beneficial, it could be considered separating the SIB1 and SI by use of different RNTI. 
Proposal: Introduce separate RNTI for SIB1 (i.e. SIB1-RNTI) and indicate this to RAN2 in LS.
Draft LS is provided in [2].
2.2 Default search space for Type0A-PDCCH
An additional aspect that was not considered by RAN2 is that, if no OSI specific search space is configured in SIB1, what is the default search space that should be used? In practise there are two options for this, either the default Type0A-DPCCH monitoring pattern is same as for RMSI (Type0) or separate default Type0A-DPCCH monitoring pattern is defined as was proposed in [3]. In relation to earlier discussion in previous section, it does not seem possible to fully avoid overlap between SIB1 and SI message delivery in either option. 
If same Type0-PDCCH monitoring pattern is used to schedule SIB1, OSI and paging, there would be inherent restriction messages that can be scheduled. Firstly from PDCCH perspective, aassuming at least AL=8 is needed for cell edge in typical macro environment PDCCH for broadcast messages, it would not be possible to schedule more than two PDCCHs (from the 3 possible; SIB1, SI and paging) in the same occasion. As defined per Table 10.1-1 in 38.213, with AL=8 there is only two candidates allowed and with AL=16 only one candidate (and this can be expected to be used by SIB1 or paging). 
Observation: Maximum number of PDCCH candidates with AL=8 and AL=16 will restrict the multiplexing messages in same search space/monitoring occasion.
One possible solution to address this would be to increase the maximum number of candidates for AL=8 to 3 (enabling all three to be scheduled) and for AL=16 to 2 (enabling at least two to be scheduled). This would of course require sufficiently large CORESET configuration (i.e. {48RB, 3symb}or {96RB,2symb} in minimum for AL=8 and {96RB,2symb}or {96RB,3symb} for AL=16) as well as sufficient DL allocation capability. It is good to note, as raised in [7], and represented in Table 1 in Section 3, that when assuming at least AL=8, using the same search space locations for SIB1 and paging scheduling results overloading of the CORESET, meaning that for deployments where the available bandwidth is not sufficient, it not is possible to schedule even two PDCCH at the same time. 
Observation: Using same search space/PDCCH monitoring occasions for SIB1 and SI message scheduling will result overloading of the CORESET.
As raised in [3] to avoid this overload situation in CORESET it could be defined own default search space for Type0A-PDCCH. Thus elaborating the discussion in [3], the proposed default search space for Type0A-PDCCH in Annex A reuses the pattern used for SS/PBCH block and control resource set multiplexing pattern 1 but so that the pattern would start from the start of the SI-window configured by RAN2. In terms of signaling, same index value defined by four least significant bits of pdcch-ConfigSIB1 signaled in MIB would be re-used to indicate the used Type0A-PDCCH pattern. In case multiplexing pattern 2 or 3 are used, it is proposed to change the interpretation in Table 13-13 and 13-14 so that any index 0-13 given by the four least significant bits of pdcch-ConfigSIB1 have the same meaning, allowing to re-use the range 0-13 to indicate the pattern for Type0A-PDCCH.
Observation: Overloading of Type0-DPCCH monitoring occasions could be mitigated by introducing separate default search space for SI delivery (Type0A-PDCCH).
From PDSCH perspective, like noted earlier, IDLE mode UE is required to only be able to decode two PDSCH that partially or fully overlap in time (in non-overlapping PRBs, using SI-RNTI, P-RNTI, RA-RNTI or TC-RNTI). Hence if more than two PDSCH would be scheduled in same slot, they would need to be non-overlapping in time also, or the IDLE mode UE capability would need to be adjusted.  

3	On paging
Since RAN1#91 agreement there has not been further discussion on the paging search space definition in RAN1. The expectation of RAN1 has been that RAN2 will in minimum determine the paging frame (PF) and paging occasion (PO) definitions, and then depending on the RAN2 conclusion develop needed functionality to support search space definition inside the PO. RAN2 has sent two LS to RAN1, in [4] and [5], informing RAN1 about the agreements RAN2 has made related to paging and asking for feedback. CR in [6] covers the changes made to 38.304, including the paging related agreements.
3.1 Paging default PDCCH monitoring occasions
The LS [4] seems to indicate that RAN2 understanding is that default association also implied that the Type2-PDCCH default monitoring occasions would be same as defined for Type0-PDCCH (in Section 13 of 38.213). Now in our understanding, RAN1 has not made any explicit agreement on the definition of the default Type2-PDCCH monitoring occasions and the definition of the association was related how the QCL relation maps to the PDCCH monitoring occasions, accounting all possible SSB’s or accounting only SSBs that are actually transmitted. I.e. in case of default association, the mapping is done in logical order, so that if UE wants to monitor paging corresponding to SSB ith index, UE would monitor ith PDCCH monitoring occasions, while on non-default association UE would determine the location based on sequential number of the actually present SSBs (indicated by ssb-PositionsInBurst). It is good to note that this aspect is accounted for the non-default association by RAN2 in CR [6]. 
Observation: RAN2 seems to have taken assumption that paging uses same default monitoring occasions as SIB1.
Now as raised in [7], and presented in Table 1 below, using the same search space locations for paging and RMSI results overloading of the CORESET, meaning that for certain deployments it not is possible to schedule RMSI and paging at the same time with AL=8. Assuming at least AL=8 is needed for cell edge in typical macro environment PDCCH for RMSI and paging can be multiplexed only in part of the RMSI CORESET configurations as shown in the following table. Furthermore, as defined per Table 10.1-1 in 38.213, with AL=16 there is only one candidate allowed and that is expected to be used by RMSI.  This issue of overloading can be further amplified if the SI scheduling occasions are defined also to be the same, as discussed in Section 3 . I.e. if all SI windows need to overlap with RSMI PDCCH monitoring occasions. 
Table 1. CORESET size requirements for multiplexing two PDCCH candidates with CCE AL=8 or AL=16
	CORESET size [#PRBs x #symbols]
	PDCCH for RMSI and Paging can be transmitted in the same CORESET?
	Bandwidth required [MHz] per SCS

	
	AL = 8
	AL = 16
	15 kHz
	30 kHz
	60 kHz
	120 kHz

	24x2
	No
	N/A
	5 MHz
	10 MHz
	20 MHz
	40 MHz

	24x3
	No
	N/A
	5 MHz
	10 MHz
	20 MHz
	40 MHz

	48x1
	No
	N/A
	10 MHz
	20 MHz
	40 MHz
	80 MHz

	48x2
	Yes
	N/A
	10 MHz
	20 MHz
	40 MHz
	80 MHz

	48x3
	Yes
	No
	10 MHz
	20 MHz
	40 MHz
	80 MHz

	96x1
	Yes
	No
	20 MHz
	40 MHz
	80 MHz
	160 MHz

	96x2
	Yes
	No
	20 MHz
	40 MHz
	80 MHz
	160 MHz

	96x3
	Yes
	No
	20 MHz
	40 MHz
	80 MHz
	160 MHz



Thus, for using the same PDCCH monitoring occasions for RMSI and paging following observations can be made:
Observation: With AL=16, paging and SIB1 cannot be scheduled in the same CORESET at a same time.
Observation: PDCCH for RMSI and paging can be multiplexed (sent at same time) only with sufficiently large CORESET size configurations (BW min. 48RBs).
Observation: With 120 kHz SCS ones needs at least 80MHz bandwidth to even have possibility for scheduling paging in same CORESET as RMSI
This monitoring occasion overlap/overload due to paging could be alleviated for RMSI pattern 1 (where occasions occur every SFNmode2=0) by scheduling RSMI at max every 40ms (4 times in 160ms) and defining that PF occurs every 40ms to avoid need to schedule both simultaneously. If 4 repetitions are sufficient for delivering RMSI to the cell edge, this would not be an issue. For RMSI pattern 2 and 3, as monitoring occasions are tied to SSB locations, avoiding the overlap would require that SSBs periodicity is accommodated to allow sufficiently frequent monitoring/scheduling occasions. This implies increased system overhead due to the SSB transmissions (i.e. Lmax=64).
Observation: To avoid overloading of the PDCCH monitoring occasions with RMSI pattern 2 and 3, system overhead would need to be increased (by sending SSBs more frequently).
Other alternative, similarly as proposed in last meeting, is that the default Type2-PDCCH monitoring occasions are defined. Corresponding TP is presented in Annex B. This is structured similarly as the TP presented for default Type0A-PDCCH monitoring occasions, i.e. use four least significant bits of pdcch-ConfigSIB1 in terms of signalling. For pattern 1 perspective the only difference is that the start of the monitoring occasions would be determined based on the start of the PO (i.e. would not be overlapping). When pattern 2 or 3 is used for Type0-PDCCH monitoring, this would be indicated by use index value 0-13 by four least significant bits of pdcch-ConfigSIB1, which would be then also indicate the used pattern for Type2-PDCCH.
Observation: Overloading of Type0-DPCCH monitoring occasions could be mitigated by introducing separate default search space for paging delivery (Type2-PDCCH).

3.2 Ns=2 for default association
If the RMSI PDCCH monitoring occasions are re-used for paging (as assumed by RAN2) it would appear that there would be an issue on the agreements made by RAN2 [1]. In CR [6] to TS 38.304, in Section 7.1 it is stated
	For default association, Ns is either 1 or 2. For Ns = 1, there is only one PO which starts in the PF. For Ns = 2, PO is either in the first half frame (i_s = 0) or the second half frame (i_s = 1) of the PF.



Now if the RMSI monitoring occasions are re-used, hence defining the monitoring occasion sweep location in radio frame already, it is not clear how UE_ID could be used to distribute the users to different half frames, i.e. the whole  monitoring occasion sweep could be contained in one (either) half-frame depending on the number of 
Only possible case when Ns=2 could be used for default association to distribute he users, is when RMSI pattern 2 or 3 is used and have set the SSB periodicity to 5ms.  Now as RMSI pattern 2 and 3 are only applicable for FR2 and it is typically assumed that on FR2 large number of beams are used, it would not appear to be too practical from system overhead perspective to consider such scenario.
Observation: Distributing the users to different half-frames by setting Ns=2 for default association does not seem useful configuration.
Proposal: In LS response to RAN2 it is indicated that from RAN1 perspective Ns=2 with default association does not seem practical.
Note, if the monitoring occasions for Type2-PDCCH would be defined independently of the Type0-PDCCH monitoring occasions, this would not be an issue as the monitoring occasion pattern/sweep could be determined to start either from beginning of the frame (i_s=0) or at half-frame (i_s=1).

3.3 UL symbols for non-default association
For the non-default association in [6], in section 7.1 RAN2 states as follows:
	For non-default association (i.e. when paging-SearchSpace is used), the UE monitors the (i_s + 1)th PO where the first PO starts in the PF. The PDCCH monitoring occasions for paging which are not overlapping with UL symbols are sequentially numbered from zero starting from the 1st PDCCH monitoring occasion for paging in the PF. The (i_s + 1)th PO is a set of 'S' consecutive PDCCH monitoring occasions for paging starting from the (i_s * S)th  PDCCH monitoring occasion for paging where 'S' is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SystemInformationBlock1. The Kth PDCCH monitoring occasion for paging in the PO corresponds to the Kth transmitted SSB.




Hence, based on RAN2 agreement the search spaces provided by configuration (given by paging-SearchSpace) is split among different POs (consecutively) so that each PO lasts for ‘S’ PDCCH monitoring occasions, where ‘S’ is defined by number of actually transmitted SSBs. As noted above RAN2 has also agreed that UL symbols are taken into account when determining the available PDCCH monitoring occasions. The UE can determine UL symbols from the configured TDD UL/DL patterns. The length of each TDD UL/DL pattern can be up to 10ms, which results then that whole repetition rate of UL/DL pattern can be up to 20ms (2 patterns concatenated).  The selection of applied patterns needs to account different aspects like downlink – uplink traffic ratio. Thus, as agreed in RAN2, UL symbols need to be taken into account for determination of PDCCH occasions. However, it might be more beneficial to account the available symbols in the slot for both PDCCH and PDSCH instead of just for PDCCH. 
Considering flexible slots, it could be that certain slots may have enough space (i.e. DL symbols and flexible symbols) for the CORESET(s) of different search space(s) in the slot while the number of possible DL symbols might not be sufficient to support PDSCH allocation within that slot. Hence, while it would be possible to transmit PDCCH, it might not be possible to send the PDSCH in the same slot. 
Observation: Accounting UL symbols (or number of available DL symbols) in the slot only to determine PDCCH occasions do not guarantee that PDSCH could be allocated as well.
Assuming applying a default PDSCH time domain resource allocation A (Table 5.1.2.1.1-2 in 3GPP TS 38.214) K0, which indicates the slot offset, can only be 0 meaning that PDSCH would be allocated in the same slot as the scheduling PDCCH. It could be considered to allow slot offsets greater than 0 (as could be provided explicitly in pdsch-AllocationList provided in pdschConfigCommon), but as the POs are concatenated in the available search spaces, this would just propagate the problem to next PO. As the time window of single PO is defined by the PDCCH monitoring occassions, increasing K0 value would result that the paging scheduling and paging message would not appear in same logical PO. Depending on the K0 value, this could affect the UE power consumption. If this is no concern, it could be considered, like discussed e.g. in [9], to form a periodic PDCCH sweep followed by PDSCH sweep by determining suitable period (e.g. slots) and duration (e.g. 2 slots) and have 4 search spaces per slot, as illustrated in Figure 1.

[image: ]
[bookmark: _Ref494378424]Figure 1. Illustration of PDCCH sweep and PDSCH sweep in multi-beam cell with multiple PO sweep bursts.

Other alternative would be either fix or signal intended paging message PDSCH allocation in time domain and determine suitable slot for PDCCH occasion to be such that is having enough downlink symbols for both, PDCCH and PDSCH. Further, if there are two PDCCH occasions per slot (associated to different SSB) determination of whether the slot is suitable would take into account two PDCCH+PDSCH pairs. If RAN2 does not introduce corresponding signalling in Rel15, this could be assumed to have a fixed allocation for PDSCH, e.g. four symbols. 
Proposal: Take into account also PDSCH allocation in time domain into determination whether PDCCH occasion is located in the slot. 
As the RAN2 discussion seems not be finalized, it could be good to indicate to RAN2 that it would be good to ensure that in addition to ensuring that enough symbols are present for PDCCH, space for PDSCH would also be needed.
Proposal: Indicate RAN2 that it would be good to ensure that in addition to ensuring that enough symbols are present for PDCCH, space for PDSCH would also be needed.
4	Conclusion
In this paper we discussed some aspect on the DL channels. 
In relation to RAN2 LS on SI and SIB1 overlap we make following observations and proposals:-
Observation: From IDLE mode UE capability perspective there seems to be no need to avoid the overlap.
Observation: It would not possible to avoid the overlap of the scheduling occasions of SIB1 and SI window.  
Proposal: Introduce separate RNTI for SIB1 (i.e. SIB1-RNTI) and indicate this to RAN2 in LS.
Draft LS is provided in [2].
The aspect of default search space for OSI (Type0A-PDCCH) we discuss the different options for defining the default search space, i.e. use same as for Type0-PDCCH or define separate for Type0A-PDCCH, make following observations and proposals:-
Observation: Maximum number of PDCCH candidates with AL=8  and AL=16 will restrict the multiplexing same messages in same search space/monitoring occasion.
Observation: Using same search space/PDCCH monitoring occasions for SIB1 and SI message scheduling will result overloading, resulting blocking.
Observation: Overloading of Type0-DPCCH monitoring occasions could be mitigated by introducing separate default search space for SI delivery (Type0A-PDCCH).
In relation to the RAN2 LS’es related to the paging, we discus the paging default monitoring occasions and make following observations:-
Observation: RAN2 seems to have taken assumption that paging uses same default monitoring occasions as SIB1.
Observation: With AL=16, paging and SIB1 cannot be scheduled in the same CORESET at a same time.
Observation: PDCCH for RMSI and paging can be multiplexed (sent at same time) only with sufficiently large CORESET size configurations (BW min. 48RBs).
Observation: With 120 kHz SCS ones needs at least 80MHz bandwidth to even have possibility for scheduling paging in same CORESET as RMSI.
Observation: To avoid overloading of the PDCCH monitoring occasions with RMSI pattern 2 and 3, system overhead would need to be increased (by sending SSBs more frequently).
Observation: Overloading of Type0-DPCCH monitoring occasions could be mitigated by introducing separate default search space for paging delivery (Type2-PDCCH).
For the RAN2 adopted default PDCCH monitoring occasions, we note based on the CR [6] to TS 38.304 that:- 
Observation: Distributing the users to different half-frames by setting Ns=2 for default association does not seem useful configuration.
Proposal: In LS response to RAN2 it is indicated that from RAN1 perspective Ns=2 with default association does not seem practical.
On the non-default association, we observe and propose following:
Observation: Accounting UL symbols (or number of DL symbols) in the slot only to determine PDCCH occasions do not guarantee that PDSCH could be allocated as well.
Proposal: Take into account also PDSCH allocation in time domain into determination whether PDCCH occasion is located in the slot. 
Proposal: Indicate RAN2 that it would be good to ensure that in addition to ensuring that enough symbols are present for PDCCH, space for PDSCH would also be needed.
Corresponding LS draft is provided in [10].
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Annex A: Text proposal for Type0A-DPCCH search space

==== Text proposal starts (TS 38.213)====
[bookmark: _Toc510987670][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search space sets. A search space set can be a common search space set or a UE-specific search space set. A UE monitors PDCCH candidates in one or more of the following search spaces sets
-	a Type0-PDCCH common search space set configured by pdcch-ConfigSIB1 in MasterInformationBlock or by searchSpace-SIB1 in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI on a primary cell;
-	a Type0A-PDCCH common search space set configured by pdcch-ConfigSIB1 in MasterInformationBlock or searchSpace-OSI in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI on a primary cell;
-	a Type1-PDCCH common search space set configured by ra-SearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a RA-RNTI, or a TC-RNTI, or a C-RNTI on a primary cell;
-	a Type2-PDCCH common search space set configured by pagingSearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a P-RNTI on a primary cell;
--- Parts that are not affected are omitted ---
[bookmark: _Hlk514323723]If a UE is not provided higher layer parameter searchSpaceOtherSystemInformation for Type0A-PDCCH common search space set, UE determines control resource set and PDCCH monitoring occasions for Type0A-PDCCH common search space set as described in Subclause X14 and the association between PDCCH monitoring occasions for Type0A-PDCCH common search space set and the SS/PBCH block index are same as the association of PDCCH monitoring occasions for Type0-PDCCH common search space set as described in Subclause 13. . The CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level are given in Table 10.1-1.
--- Parts that are not affected are omitted ---

[bookmark: _Ref500334477][bookmark: _Toc510987678]13	UE procedure for monitoring Type0-PDCCH common search space 
--- Parts that are not affected are omitted ---
Table 13-13: PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern 2 and {SS/PBCH block, PDCCH} subcarrier spacing {120, 60} kHz 
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, … 15)

	0-13
	


 
	0, 1, 6, 7 for




, , , 

	1
	Reserved

	2
	Reserved

	3
	Reserved

	4
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



Table 13-14: PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern 2 and {SS/PBCH block, PDCCH} subcarrier spacing {240, 120} kHz 
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, …, 7)

	0-13
	



 or 
	






0, 1, 2, 3, 0, 1 in , , , , ,  ()



12, 13 in ,  ()

	1
	Reserved

	2
	Reserved

	3
	Reserved

	4
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



Table 13-15: PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern 3 and {SS/PBCH block, PDCCH} subcarrier spacing {120, 120} kHz 
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, … 15)

	0-13
	


 
	4, 8, 2, 6 in




, , , 

	1
	Reserved

	2
	Reserved

	3
	Reserved

	4
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



--- Parts that are not affected are omitted ---

[bookmark: _Hlk514323307]X14	UE procedure for monitoring Type0A-PDCCH common search space 
If a UE is not provided higher layer parameter searchSpaceOtherSystemInformation, UE determines PDCCH monitoring occasions for the Type0A-PDCCH common search space set from the four least significant bits of pdcch-ConfigSIB1, included in MasterInformationBlock, as described in Tables X14-1 through X14-2. 


For the SS/PBCH block and control resource set (CORESET) multiplexing pattern 1, 2 and 3, a UE monitors PDCCH in the Type0A-PDCCH common search space over two candidate slots starting from slot  of the candidate slots for monitoring Type0A-DPCCH common search space from the start of the SI window provided by higher layers. If UE is provided higher layer parameters tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationCommon2, the candidate slots are downlink only and flexible slots where the total number of available ‘downlink’ and ‘flexible’ symbols is at least , otherwise all slots are candidate slots. For SS/PBCH block with index , the UE determines an index of slot  as  among the candidate slots for monitoring Type0A-DPCCH common search space.  is provided by Tables X14-1 and X14-2, and  based on the subcarrier spacing for PDCCH receptions in the control resource set [4, TS 38.211]. 

Table X14-1: Parameters for PDCCH monitoring occasions for Type0A-PDCCH common search space for frequency range 1
	Index
	Number of search space sets per slot
	

	First symbol index
	Minimum number of available DL symbol 


	0
	1
	1
	0
	

	1
	2
	1/2
	


{0, if  is even}, {, if  is odd}
	

	2
	1
	1
	0
	

	3
	2
	1/2
	


{0, if  is even}, {, if  is odd}
	

	4
	1
	1
	0
	

	5
	2
	1/2
	


{0, if  is even}, {, if  is odd}
	

	6
	1
	1
	0
	

	7
	2
	1/2
	


{0, if  is even}, {, if  is odd}
	

	8
	1
	2
	0
	

	9
	1
	2
	0
	

	10
	1
	1
	1
	

	11
	1
	1
	2
	

	12
	1
	1
	1
	

	13
	1
	1
	2
	

	14
	1
	1
	1
	

	15
	1
	1
	2
	



Table X14-2: Parameters for PDCCH monitoring occasions for Type0A-PDCCH common search  for frequency range 2
	Index
	Number of search space sets per slot
	

	First symbol index
	Minimum number of available DL symbol 


	0
	1
	1
	0
	

	1
	2
	1/2
	

{0, if  is even}, {7, if  is odd}
	

	2
	1
	1
	0
	

	3
	2
	1/2
	

{0, if  is even}, {7, if  is odd}
	

	4
	1
	1
	0
	

	5
	2
	1/2
	

{0, if  is even}, {7, if  is odd}
	

	6
	2
	1/2
	


 {0, if  is even}, {, if  is odd}
	

	7
	2
	1/2
	


 {0, if  is even}, {, if  is odd}
	

	8
	2
	1/2
	


 {0, if  is even}, {, if  is odd}
	

	9
	1
	1
	 0
	

	10
	2
	1/2
	

 {0, if  is even}, {7, if  is odd}
	

	11
	2
	1/2
	


 {0, if  is even}, {, if  is odd}
	

	12
	1
	2
	0
	

	13
	1
	2
	0
	

	14
	Reserved
	

	15
	Reserved
	




========== END of Text Proposal (TS 38.213) =========
Annex B: Text proposal for Type2-DPCCH search space

==== Text proposal starts (TS 38.213)====
10.1	UE procedure for determining physical downlink control channel assignment 
A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search space sets. A search space set can be a common search space set or a UE-specific search space set. A UE monitors PDCCH candidates in one or more of the following search spaces sets
-	a Type0-PDCCH common search space set configured by pdcch-ConfigSIB1 in MasterInformationBlock or by searchSpace-SIB1 in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI on a primary cell;
-	a Type0A-PDCCH common search space set configured by searchSpace-OSI in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI on a primary cell;
-	a Type1-PDCCH common search space set configured by ra-SearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a RA-RNTI, or a TC-RNTI, or a C-RNTI on a primary cell;
-	a Type2-PDCCH common search space set configured by pdcch-ConfigSIB1 in MasterInformationBlock or pagingSearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a P-RNTI on a primary cell;
--- Parts that are not affected are omitted ---
If a UE is not provided higher layer parameter pagingSearchSpace for Type2-PDCCH common search space set, UE determines control resource set and PDCCH monitoring occasions for Type2-PDCCH common search space set as described in Subclause X15 and the association between PDCCH monitoring occasions for Type2-PDCCH common search space set and the SS/PBCH block index are same as the association of PDCCH monitoring occasions for Type0-PDCCH common search space set as described in Subclause 13. The CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level are given in Table 10.1-1.

--- Parts that are not affected are omitted ---

13	UE procedure for monitoring Type0-PDCCH common search space 
--- Parts that are not affected are omitted ---
Table 13-13: PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern 2 and {SS/PBCH block, PDCCH} subcarrier spacing {120, 60} kHz 
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, … 15)

	0-13
	


 
	0, 1, 6, 7 for




, , , 

	1
	Reserved

	2
	Reserved

	3
	Reserved

	4
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



Table 13-14: PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern 2 and {SS/PBCH block, PDCCH} subcarrier spacing {240, 120} kHz 
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, …, 7)

	0-13
	



 or 
	






0, 1, 2, 3, 0, 1 in , , , , ,  ()



12, 13 in ,  ()

	1
	Reserved

	2
	Reserved

	3
	Reserved

	4
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



Table 13-15: PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern 3 and {SS/PBCH block, PDCCH} subcarrier spacing {120, 120} kHz 
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, … 15)

	0-13
	


 
	4, 8, 2, 6 in




, , , 

	1
	Reserved

	2
	Reserved

	3
	Reserved

	4
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



--- Parts that are not affected are omitted ---

X15	UE procedure for monitoring Type2-PDCCH common search space 
If a UE is not provided higher layer parameter pagingSearchSpace, UE determines PDCCH monitoring occasions for the Type2-PDCCH common search space set from the four least significant bits of pdcch-ConfigSIB1, included in MasterInformationBlock, as described in Tables X15-1 through X15-2. 


[bookmark: _Hlk514336920]For the SS/PBCH block and control resource set (CORESET) multiplexing pattern 1, 2 and 3, a UE monitors PDCCH in the Type2-PDCCH common search space over two candidate slots starting from slot  of the candidate slots for monitoring Type2-DPCCH common search space from the start of the paging occasion provided by higher layers. If UE is provided higher layer parameters tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationCommon2, the candidate slots are downlink only and flexible slots where the total number of available ‘downlink’ and ‘flexible’ symbols is at least , otherwise all slots are candidate slots. For SS/PBCH block with index , the UE determines an index of slot  as  among the candidate slots for monitoring Type2-DPCCH common search space.  is provided by Tables X15-1 and X15-2, and  based on the subcarrier spacing for PDCCH receptions in the control resource set [4, TS 38.211]. 

Table X15-1: Parameters for PDCCH monitoring occasions for Type0A-PDCCH common search space for frequency range 1
	Index
	Number of search space sets per slot
	

	First symbol index
	Minimum number of available DL symbol 


	0
	1
	1
	0
	

	1
	2
	1/2
	


{0, if  is even}, {, if  is odd}
	

	2
	1
	1
	0
	

	3
	2
	1/2
	


{0, if  is even}, {, if  is odd}
	

	4
	1
	1
	0
	

	5
	2
	1/2
	


{0, if  is even}, {, if  is odd}
	

	6
	1
	1
	0
	

	7
	2
	1/2
	


{0, if  is even}, {, if  is odd}
	

	8
	1
	2
	0
	

	9
	1
	2
	0
	

	10
	1
	1
	1
	

	11
	1
	1
	2
	

	12
	1
	1
	1
	

	13
	1
	1
	2
	

	14
	1
	1
	1
	

	15
	1
	1
	2
	



Table X15-2: Parameters for PDCCH monitoring occasions for Type0A-PDCCH common search  for frequency range 2
	Index
	Number of search space sets per slot
	

	First symbol index
	Minimum number of available DL symbol 


	0
	1
	1
	0
	

	1
	2
	1/2
	

{0, if  is even}, {7, if  is odd}
	

	2
	1
	1
	0
	

	3
	2
	1/2
	

{0, if  is even}, {7, if  is odd}
	

	4
	1
	1
	0
	

	5
	2
	1/2
	

{0, if  is even}, {7, if  is odd}
	

	6
	2
	1/2
	


 {0, if  is even}, {, if  is odd}
	

	7
	2
	1/2
	


 {0, if  is even}, {, if  is odd}
	

	8
	2
	1/2
	


 {0, if  is even}, {, if  is odd}
	

	9
	1
	1
	 0
	

	10
	2
	1/2
	

 {0, if  is even}, {7, if  is odd}
	

	11
	2
	1/2
	


 {0, if  is even}, {, if  is odd}
	

	12
	1
	2
	0
	

	13
	1
	2
	0
	

	14
	Reserved
	

	15
	Reserved
	




========== END of Text Proposal (TS 38.213) =========
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