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Introduction
In TR 38.874, the following conclusion was made: In case of an NSA deployment (from an access UE perspective), the SSB/RMSI periodicity assumed by the MTs for initial access may be longer than 20ms assumed by Rel-15 UEs, and a single value is to be selected from the following candidate values: 20ms, 40ms, 80ms, 160ms. In addition, in the SI phase, it was agreed that for both SA and NSA, for initial cell selection, an IAB-node MT may assume that half frames with SS/PBCH blocks occur with a periodicity of 16 frames. One of key motivations of this conclusion is to save the overhead on NSA carrier which was assumed to be non-accessible to access UE but accessible to IAB MT.
In this contribution, we discuss the RMSI PDCCH monitoring occasions for IAB nodes.
Note: In this contribution, sometimes we use “PDCCH” to refer to “RMSI PDCCH”, and use “CORESET” for “RMSI CORESET”.
Discussion
According to TS 38.213, for the SSB and CORESET multiplexing pattern 1, a UE determines PDCCH monitoring occasions by the following procedure:
	












For the SS/PBCH block and CORESET multiplexing pattern 1, a UE monitors PDCCH in the Type0-PDCCH CSS set over two consecutive slots starting from slot . For SS/PBCH block with index , the UE determines an index of slot  as  located in a frame with system frame number (SFN)  satisfying  if  or in a frame with SFN satisfying  if .  and  are provided by Tables 13-11 and 13-12, and  based on the SCS for PDCCH receptions in the CORESET [4, TS 38.211]. The index for the first symbol of the CORESET in slot  is the first symbol index provided by Tables 13-11 and 13-12.


The parameters (e.g. M, O, etc.) in above procedure are provided in Table 13-11 and 13-12 (refer to Appendix A) according to an index parameter in pdcch-ConfigSIB1. Then for the SSB and CORESET multiplexing pattern 1, PDCCH monitoring occasions occur with a periodicity of 2 frames (i.e. 20 ms) and do not change with periodicity of SSB transmission. This is reasonable for UEs because UEs assume SSB transmission periodicity is 20 ms during initial access.
Observation 1: For the SSB and CORESET multiplexing pattern 1, PDCCH monitoring occasions occur with a periodicity of 2 frames (i.e. 20 ms) and do not change with periodicity of SSB transmission.
In addition, according to following TS 38.213 specification, a UE does not expect the set of symbols for RMSI PDCCH monitoring to be indicated, either semi-statically or dynamically, as uplink symbols.
	For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect the set of symbols to be indicated as uplink by TDD-UL-DL-ConfigurationCommon, or TDD-UL-DL-ConfigDedicated.
For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink.


Observation 2: A UE does not expect the set of symbols for RMSI PDCCH monitoring to be indicated as uplink by semi-static or dynamic configuration.
In NSA deployment (note: NSA is from access UE perspective and SA is from MT perspective), the actual SSB transmission periodicity may be larger than 20ms but no larger than the SSB periodicity assumed by IAB node (160 ms) to save the overhead of network because for an IAB node initial access latency is less critical. Therefore, for the SSB and CORESET multiplexing pattern 1, the RMSI PDCCH monitoring occasions in IAB node may not necessarily occur with a periodicity of 20 ms.
In addition, the downlink transmission of the DU for an IAB node will be affected if MT monitors RMSI PDCCH with a shorter periodicity due to half-duplex constraint.
Observation 3: For the SSB and CORESET multiplexing pattern 1, it is not necessary for IAB nodes that RMSI PDCCH monitoring occasions occur with a periodicity of 20 ms.
Observation 4: For the SSB and CORESET multiplexing pattern 1, RMSI PDCCH monitoring occasions with a shorter periodicity will have an impact on the downlink transmission of the DU.


[bookmark: _GoBack]According to above observations, similar to UE, an IAB could not expect the set of symbols for RMSI PDCCH monitoring to be indicated as uplink by semi-static or dynamic configuration. Therefore, unnecessary RMSI PDCCH monitoring occasions limits the flexibility of resource allocation and frame structure configuration, and may have an impact on the downlink transmission of the DU. A simple way to solve this problem is to increase the periodicity of RMSI PDCCH monitoring occasions. For example, an IAB node determines the PDCCH monitoring occasions following a UE-like procedure only by changing  to .
Proposal 1: For the SSB and CORESET multiplexing pattern 1, the periodicity of RMSI PDCCH monitoring for an IAB node can be larger than 20 ms, e.g., 160ms.
Proposal 2: For the SSB and CORESET multiplexing pattern 1, RMSI PDCCH monitoring occasions for an IAB node are within the first two frames in the monitoring periodicity.

Conclusions
This paper concludes that:
Observation 1: For the SSB and CORESET multiplexing pattern 1, PDCCH monitoring occasions occur with a periodicity of 2 frames (i.e. 20 ms) and do not change with periodicity of SSB transmission.
Observation 2: A UE does not expect the set of symbols for RMSI PDCCH monitoring to be indicated as uplink by semi-static or dynamic configuration.
Observation 3: For the SSB and CORESET multiplexing pattern 1, it is not necessary for IAB nodes that RMSI PDCCH monitoring occasions occur with a periodicity of 20 ms.
Observation 4: For the SSB and CORESET multiplexing pattern 1, RMSI PDCCH monitoring occasions with a shorter periodicity will have an impact on the downlink transmission of the DU.
Proposal 1: For the SSB and CORESET multiplexing pattern 1, the periodicity of RMSI PDCCH monitoring for an IAB node can be larger than 20 ms, e.g., 160ms.
Proposal 2: For the SSB and CORESET multiplexing pattern 1, RMSI PDCCH monitoring occasions for an IAB node are within the first two frames in the monitoring periodicity.
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Appendix A:RMSI CORESET monitoring accasions in TS 38.213
Table 13-11: Parameters for PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH block and CORESET multiplexing pattern 1 and FR1
	Index
	

	Number of search space sets per slot
	

	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	


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

	2
	2
	1
	1
	0

	3
	2
	2
	1/2
	


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

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	


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

	6
	7
	1
	1
	0

	7
	7
	2
	1/2
	


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

	8
	0
	1
	2
	0

	9
	5
	1
	2
	0

	10
	0
	1
	1
	1

	11
	0
	1
	1
	2

	12
	2
	1
	1
	1

	13
	2
	1
	1
	2

	14
	5
	1
	1
	1

	15
	5
	1
	1
	2



Table 13-12: Parameters for PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH block and CORESET multiplexing pattern 1 and FR2
	Index
	

	Number of search space sets per slot
	

	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	

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

	2
	2.5 
	1
	1
	0

	3
	2.5
	2
	1/2
	

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

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	

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

	6
	0
	2
	1/2
	


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

	7
	2.5
	2
	1/2
	


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

	8
	5
	2
	1/2
	


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

	9
	7.5
	1
	1
	 0

	10
	7.5
	2
	1/2
	

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

	11
	7.5
	2
	1/2
	


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

	12
	0
	1
	2
	0

	13
	5
	1
	2
	0

	14
	Reserved

	15
	Reserved



1

oleObject1.bin

image2.wmf
i


oleObject2.bin

oleObject3.bin

image3.wmf
ë

û

(

)

m

m

,

frame

slot

0

mod

2

N

M

i

O

n

×

+

×

=


oleObject4.bin

image4.wmf
C

SFN


oleObject5.bin

image5.wmf
0

2

mod

SFN

C

=


oleObject6.bin

image6.wmf
ë

û

(

)

ë

û

0

2

mod

2

,

frame

slot

=

×

+

×

m

m

N

M

i

O


oleObject7.bin

image7.wmf
1

2

mod

SFN

C

=


oleObject8.bin

image8.wmf
ë

û

(

)

ë

û

1

2

mod

2

,

frame

slot

=

×

+

×

m

m

N

M

i

O


oleObject9.bin

image9.wmf
M


oleObject10.bin

image10.wmf
O


oleObject11.bin

image11.wmf
{

}

1,2,3

 

0,

Î

m


oleObject12.bin

image12.wmf
C

n


oleObject13.bin

image13.wmf
2

mod

SFN

C


oleObject14.bin

image14.wmf
16

 

mod

SFN

C


oleObject15.bin

image15.wmf
O


oleObject16.bin

image16.wmf
M


oleObject17.bin

image17.wmf
i


oleObject18.bin

image18.wmf
CORESET

symb

N


oleObject19.bin

image19.wmf
i


oleObject20.bin

oleObject21.bin

oleObject22.bin

oleObject23.bin

oleObject24.bin

oleObject25.bin

oleObject26.bin

oleObject27.bin

oleObject28.bin

oleObject29.bin

oleObject30.bin

oleObject31.bin

oleObject32.bin

oleObject33.bin

oleObject34.bin

oleObject35.bin

oleObject36.bin

oleObject37.bin

oleObject38.bin

oleObject39.bin

oleObject40.bin

oleObject41.bin

oleObject42.bin

oleObject43.bin

oleObject44.bin

oleObject45.bin

oleObject46.bin

oleObject47.bin

oleObject48.bin

oleObject49.bin

oleObject50.bin

oleObject51.bin

image1.wmf
0

n


