[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #96                                                                         R1-1902197
Athens, Greece, February 25th – March 1st, 2019

Source:				ZTE, Sanechips
Title:						Discussion of SSB for inter-IAB-node discovery and measurements
Agenda item:		7.2.3.2
Document for:  Discussion and Decision
Introduction
RAN1 #AH1901 made the following agreements on SSB for inter-IAB-node discovery and measurements: 
Agreements:
· SSB transmission configuration information (i.e. the necessary information for the DU to determine when to transmit SSB) and SSB reception configuration information (i.e. the necessary information for the MT to determine when to search for SSB) for IAB inter-node measurements are determined in a centralized manner, i.e. not locally by the IAB node.
· An IAB node is provided with configuration of SSB transmission and reception information for IAB inter-node measurements.
· FFS details 
In this contribution, we discuss on new stage-2 SSB occasions in solution 1-B and SSB transmission/reception configuration information for inter-IAB node discovery and measurement.
Stage-2 SSB occasions in solution 1-B
In Rel-15 NR, for a half frame holding UE initial access SSBs, the candidate SSBs are always mapped starting from the first subframe of the half frame as shown in Figure 1.
According to RAN1 #94bis agreements ‘Solution 1-B implies SSB, that may get muted, for inter-IAB stage 2 cell search is at least TDM with SSB used for UE cell search and measurements’, there are certain needs and benefits to allow stage-2 SSB in the non-shadowed time duration shown in Figure 1, regardless whether the same half frame is used to send stage-1 SSB or not. 
· If the 5ms periodicity of stage-1 SSB is desired in order to support fast initial access of UE served by the IAB node, it deserves the consideration to put stage-2 SSB in the non-shadowed time duration in Figure 1.  
· Within the current specification, the total number of SSB’s per period is limited by 4, 8 or 64 depending on frequency band and SCS, which may create more competitions between stage-1 SSB and stage-2 SSB if IAB stage-2 SSB can only be transmitted inside shadowed duration in Figure 1. 


[bookmark: _Ref534627522]Figure 1 Existing SSB mapping pattern within a half frame for UE initial access
It can be observed from the Figure 1 that there are only fewer non-shadowed slots within one half-frame for 15 kHz SCS (3~6 GHz) and 120 kHz SCS, and these non-shadowed slots are likely to be configured as uplink slots in TDD. Therefore, stage-2 SSB for 15 kHz SCS (3~6 GHz) and 120 kHz SCS can use the same mapping pattern as access UEs within half-frame. For other SCSs and frequency bands, stage-2 SSB can be mapped into the non-shadowed time duration shown in Figure 1. 
Figure 2 shows new mapping pattern for stage-2 SSB. In the new mapping pattern, the candidate SSBs are mapped starting from a slot with non-zero offset relative to the beginning of a half frame. In order to support the orthogonality of stage-2 SSB for IAB node and SSB for UE initial access more flexibly, it is suggested that stage-2 SSB for IAB can be configured to follow either new mapping pattern shown in Figure 2 or the same mapping pattern as access UEs shown in Figure 1, and such configuration should be provided in a centralized manner.


Figure 2 new stage-2 SSB occasions within a half frame for IAB node discovery and measurement
Proposal 1: The stage-2 SSB can be configured to follow either new mapping pattern which uses the slots not occupied by candidate SSBs for UE initial access or the same mapping pattern as used by candidate SSBs for UE initial access. Such configuration is provided in a centralized manner. 
SSB transmission and reception configuration information
According to the agreements reached in RAN1#AH1901, SSB transmission and reception information for IAB nodes can be provided in a centralized manner. In order to reduce standardization efforts, SSB transmission and reception information for IAB nodes can use a configuration approach similar to R15 SSB-based measurement timing configuration (smtc) for UEs.
For SSB transmission, because one IAB node may need to transmit SSB for initial access by UE and child nodes, and may also need to transmit stage-2 SSB for the discovery and measurements by other IAB nodes, it is reasonable to configure at least one SSB transmission window pattern (i.e., the half-frame SSB pattern discussed in section 2), and each SSB transmission window pattern is configured with its own parameters, such as window periodicity and window offset.
For SSB reception, similar principle should apply: at least one SSB monitor/measurement window pattern (i.e., the half-frame SSB pattern discussed in section 2), and each SSB monitoring/measurement window is configured with its own parameters, such as window periodicity and window offset.
Therefore, SSB transmission and reception configuration information should provide SSB mapping pattern for IAB mode as following: 
Proposal 2: The SSB transmission configuration information includes at least one SSB transmission window pattern.
· Each SSB transmission window pattern is configured with window periodicity, window offset, SSB mapping pattern within a half-frame and time domain position or index of actual SSB transmission in the window.
Proposal 3: The SSB reception configuration information includes at least one SSB reception window pattern.
· Each SSB reception window pattern is configured with window periodicity, window offset, SSB mapping pattern within a half-frame, duration and time domain position or index of SSBs monitored in the window.

Conclusions
This paper concludes that:
Proposal 1: The stage-2 SSB can be configured to follow either new mapping pattern which uses the slots not occupied by candidate SSBs for UE initial access or the same mapping pattern as used by candidate SSBs for UE initial access. Such configuration is provided in a centralized manner. 
Proposal 2: The SSB transmission configuration information includes at least one SSB transmission window pattern.
· Each SSB transmission window pattern is configured with window periodicity, window offset, SSB mapping pattern within a half-frame and time domain position or index of actual SSB transmission in the window.
Proposal 3: The SSB reception configuration information includes at least one SSB reception window pattern.
· Each SSB reception window pattern is configured with window periodicity, window offset, SSB mapping pattern within a half-frame, duration and time domain position or index of SSBs monitored in the window.
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