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1. Introduction
At the RAN1#97 meeting, the extensions of SSBs for inter-IAB-node discovery and measurements were discussed, and following agreements were made [1]. 
	Agreements:
All parameters in STC for inter-IAB-node discovery and measurement are provided explicitly, i.e. the default values for the parameters in STC will not be discussed further in RAN1.
Agreements:
The configurable values of the parameters in STC for IAB node discovery and measurement are provided in the following
· SSB center frequency: 
· ARFCN-ValueNR
· SSB subcarrier spacing: 
· FR1: 15khz, 30khz
· FR2: 120khz, 240khz
· SSB transmission periodicity: 
· 5ms, 10ms, 20ms, 40ms, 80ms, 160ms, 320ms, 640ms (agreed in RAN1 #96bis) 
· SSB transmission timing offset in half frame(s)
· [0, … , (number of half frames within SSB transmission periodicity) – 1]
· The index of SSBs to transmit (the SSBs to be transmitted in the half frame)
· Same as Rel-15
· FFS additional parameter(s) other than above
Agreements:
For IAB node discovery and measurement, the maximum number of STCs that can be configured for an IAB node DU per cell at one frequency location is 4.
· Note: this number does not include the cell-defining SSBs for initial access
Agreements:
Each STC is independently configured when multiple STCs are configured.
· Up to RAN3 to decide that if SSB index is common across two or more STC configurations, whether additional signalling optimization is necessary or not
Agreements:
The configurable values of the parameters in the SSB reception configurations including SMTC for IAB node discovery and measurement are provided in the following
· SMTC window periodicity: 
· 5ms, 10ms, 20ms, 40ms, 80ms, 160ms, 320ms, 640ms, 1280ms
· SMTC window timing offset: 
· [0, ..., (number of subframes within SMTC window periodicity) – 1]
· SMTC window duration: 
· [1, …, 5] (subframes)
· FFS larger than 5
· List of physical cell IDs to be measured
· [cell ID 0, …, cell ID M-1 ]
· FFS value of M
· SSB-ToMeasure
· Same as Rel-15



In this contribution, we discuss details on the configuration and collision rule between STC and SMTC.
2. Discussion on extensions of SSBs for inter-IAB-node discovery and measurements
2.1	Configuration and collision rule between STC and SMTC
In order to analyse the configuration and collision rule between STC and SMTC, an example of 4 major cases with configuring different number of STCs and SMTCs for 3 IAB nodes is described in Table 3.  Brief introduction of STC and SMTC configurations and concerns for each cases are listed as follows.

· Case 1: 1 STC and 2 SMTCs are configured for each IAB node.
· Compared with Case 2 and 4, a signalling overhead for STC/SMTC configuration is larger.
· Case 2: 1 STC and 1 SMTC with short periodicity are configured for each IAB node with applying collision rule of overwriting SMTC by STC.
· STC / SMTC interval needs to be constant (i.e., less flexibility)
· Target IAB node(s) to be measured by the SMTC configuration changes in every measurement window occasions, and since it is not aligned with Rel-15 SMTC principle, RAN4 measurement requirements (i.e., based on SMTC window periodicity) cannot be applied 
· Case 3: 2 STCs and 1 SMTC are configured for each IAB node.
· Compared with Case 2 and 4, a signalling overhead for STC/SMTC configuration is larger.
· Compared with Case 1, IAB node discovers/measures SSBs with poor SINR due to larger number of SSBs simultaneously transmitted.
· Case 4: 1 STC with short periodicity and 1 SMTC are configured for each IAB node with applying collision rule of overwriting STC by SMTC.
· STC / SMTC interval needs to be constant (i.e., less flexibility)
· Compared with Case 1, IAB node discovers/measures SSBs with poor SINR due to larger number of SSBs simultaneously transmitted.

Based on the above list, we conclude following observation and proposal.

Table 1:  Example of 4 major cases with configuring different number of STCs and SMTCs for 3 IAB nodes.
	
	Case 1
	Case 2
	Case 3
	Case 4
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	Number of STC
	1
	1
	2
	1 (short periodicity)

	Number of SMTC
	2
	1 (short periodicity)
	1
	1

	Collision rule
	-
	overwrite SMTC by STC
	-
	overwrite STC by SMTC

	STC/SMTC interval
	Flexible
	Constant
	Flexible
	Constant

	Number of SSBs simultaneously transmitted
	1
	1
	2
	2

	Measured IAB nodes at each occasion for a SMTC
	Identical
	Change
	Identical
	Identical



Observation 1: Configuring single STC or single SMTC with short periodicity with applying collision rule between STC and SMTC is not decent configuration in terms of following aspects, although it can provide overhead reduction for STC/SMTC configuration signalling.
· less flexibility on STC/SMTC window timing
· incompliance with Rel-15 SMTC principle and RAN4 requirements in which target cell/SSB to be measured are assumed to be present in every SMTC window timing according to the SMTC window configuration
· poor SINR for inter-IAB node measurements

Proposal 1: Collision between STC and SMTC should be avoided by configuration, i.e., collision rule between STC and SMTC is not defined.


2.2	Prioritization between STC and SMTC
Although we propose to avoid collision between STC and SMTC by configuration, in case that collision between STC and SMTC is possible, prioritization between STC and SMTC needs to be considered. As described in the observation 1, collision rules introduce several concerns, especially muting SSB transmission (overwrite SMTC by STC) rises a serious issue for SSB measurement performance of surrounding IAB nodes as well as potential impact on RAN4 RRM requirements. Figure 1 shows the example of SSB measurement at a child IAB node. As shown in Fig. 1, average SS-RSRP transmitted by an IAB node is -70 dBm, so that around -70 dBm is expected for SS-RSRP based on appropriate averaging [2][3], e.g. SS-RSRP_average_0 in Fig.1. However, if the IAB node mutes the SSB transmission with applying a collision rule, the child node doesn’t know the muting, so that it would record quite low signal power for the SSB measurement as if the signal was blocked by accident. As a result, inappropriate SS-RSRP is calculated based on averaging, e.g. SS-RSRP_average_1 in Fig.1, and unnecessary measurement reports for events may be triggered. Thus, muting SSB transmission brings the issues for the measurement performance of a child node and triggering unnecessary measurement reports for events. 

Based on the consideration, we conclude following observation and proposal.
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Figure 1: Example of SSB RSRP measurement with muting SSB transmission.


Observation 2: Muting SSB transmission brings issues for the measurement performance of a child IAB node and triggers unnecessary measurement report for events.

Proposal 2: Collision rule of muting SSB transmission should be avoided.

3. Conclusion
In this contribution, we discussed on the configuration and collision rule between STC and SMTC. Based on the discussion, we made following observation and proposals.

Observation 1: Configuring single STC or single SMTC with short periodicity with applying collision rule between STC and SMTC is not decent configuration in terms of following aspects, although it can provide overhead reduction for STC/SMTC configuration signalling.
· less flexibility on STC/SMTC window timing
· incompliance with Rel-15 SMTC principle and RAN4 requirements in which target cell/SSB to be measured are assumed to be present in every SMTC window timing according to the SMTC window configuration
· poor SINR for inter-IAB node measurements

Proposal 1: Collision between STC and SMTC should be avoided by configuration, i.e., collision rule between STC and SMTC is not defined.

Observation 2: Muting SSB transmission brings issues for the measurement performance of a child IAB node and triggers unnecessary measurement report for events.

Proposal 2: Collision rule of muting SSB transmission should be avoided.


References
[1] 3GPP, RAN1#97, RAN1 Chairman’s Notes, May. 2019.
[2] 3GPP, TS38.133 v15.5.0, March. 2019.
[3] 3GPP, TS38.300 v15.5.0, March. 2019.
- 1/5 -
image3.png
flexible

m

(1 Y mm .




image4.png
constant

P

e #0 nf\easurement

measurement





image5.png
H transmit
simultaneously





image6.png
constant

ously





image7.png
Muting every SS-RSRP_average_0

ssB forth SSB —

1/ 1/ SS-RSRP_average_1

I%B notge N
@a))

N
=]

t

SS-RSRP (dBm)

Child no

1 2 3 4 5

SSB measurement
Child 1AB node measurement timing




image1.png
STC #0

STC#1

SMTC #0

SMTC #1




image2.png
IAB node #0

IAB node #1

IAB node #2




