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Introduction
RAN1 #94bis made the following agreements on SSB for inter-IAB-node discovery and measurements: 
Agreements:
· Solution 1-B means SSB, that may get muted, for inter-IAB cell search and measurement in stage 2 is not on the currently defined sync raster for a SA frequency layer, while for a NSA frequency layer the SSBs are transmitted outside of the SMTC configured for access UEs
· Solution 1-A means SSB for inter-IAB cell search in stage 2 is on the currently defined sync raster for a SA frequency layer, while for a NSA frequency layer the SSBs are transmitted inside of the SMTC configured for access UEs
Agreements:
An IAB node should not mute SSB transmissions targeting UE cell search and measurement when doing inter-IAB cell search in stage 2
· For SA, means that SSBs transmitted on the currently defined sync raster follows the currently defined periodicity for initial access 
· Means that 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
RAN1 #95 further agreed that:
Agreements:
· [bookmark: _Hlk529810053]In an NSA deployment (from an access UE perspective): 
· When the IAB node MT performs initial access on the NR carrier, it follows the same Stage 1 initial access as in SA deployments (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, e.g., 40ms, 80ms, 160ms, etc.
· Note: one value is to be finalized during WI phase
· Note: This implies that the candidate parent IAB nodes/donors must support both NSA functionality for the UE and SA functionality for the MT on the NR carrier 
Under the current NR specification, one potential confliction is identified between the above agreements made in RAN1 #94bis (which suggest that the SSB for inter-IAB discovery and measurements can be on sync raster if it is outside of SMTC) and the agreed note made in RAN1 #95 (which says that the NSA functionality for UE and SA functionality for MT can be on the same NR carrier). This contribution discusses the conflict in details as well as the possible solutions. 
Potential conflict in earlier agreements for SSB
The IAB SI TR, TR 38.874, lists following three options for SA modes and NSA modes.


[bookmark: _Ref534628035]Figure 1 SA/NSA modes in IAB
For the above option b), the IAB node has two roles: serving as NSA SCG for the UE and meanwhile acting as SA MT connecting to NGC. However, the TR 38.874 did not limit the two roles having to operate on the same carrier or the different ones. 


[bookmark: _Ref534627522]Figure 2SSB mapping pattern within a half frame for UE initial access
Under the current RAN1 specification, as shown in Figure 2, the UE may assume that the stage-1 SSB transmission opportunities can occur in any of shadowed time durations within any of half frames. Then to follow the mentioned RAN1 #94bis agreement, on a NSA frequency layer, there are two alternatives to arrange time resources for stage-2 SSB in the solution-1B:  
· Alt-1: The stage-2 SSB is transmitted on the sync raster in the shadowed time duration shown in Figure 2, but in different half frame from the stage-1 SSB. 
· Alt-2: The stage-2 SSB is transmitted on the sync raster in the non-shadowed time duration shown in Figure 2.
In both Alt-1 and Alt-2, to follow the mentioned RAN1 #95 agreement, IAB MT can perform the SA initial access on the NSA frequency carrier. The IAB MT, when performing the blind cell search and initial access, may detect the (on-sync-raster) stage-2 SSB in both Alt-1 and Alt-2, which is not desirable, because 
· In Alt-1, nothing can prevent the IAB MT from recognizing the stage-2 SSB as stage-1 SSB, which is against the definition of Solution-1B itself. In addition, the beam arrangements are usually different between stage-1 SSB and stage-2 SSB, and the muting applied to stage-2 SSB may also break the periodicity assumed for stage-1 SSB. In a word, the “stage-1 SSB” that is mistaken from a stage-2 SSB could result in an undesirable or unpredictable performance. 
· In Alt-2, it can be difficult for IAB MT, when performing the stage-1 initial access on a stage-2 SSB, to derive the correct frame boundary timing because the current RAN1 spec does not leave possibility to define the SSB time index, which is used to derive the frame boundary timing, in the shadowed time duration shown in Figure 2. 
As explained above, a conflict could occur between the RAN1 #94bis agreements (which suggest that the SSB for inter-IAB discovery and measurements can be on sync raster on NSA frequency layer) and the RAN1 #95 agreed note (which says that the NSA functionality for UE and SA functionality for MT can be on the same NR carrier). 
There could be two ways to solve this confliction: 
· To change the RAN1 #94bis agreement so that for the SSB resource allocation solution 1B, the SSB for inter-IAB-node discovery and measurements is always out of sync raster, regardless of SA or NSA deployments. 	This does not exclude the TDM with SMTC on NSA carrier. 
· To change the RAN1 #95 agreement so that the NSA functionality for the UE and SA functionality for the MT can occur in the same IAB node but not on the same carrier; in other words, the concepts of “SA frequency layer” and “NSA frequency layer” used in SI study are also applicable to IAB MT besides the access UE.
Proposal 1: To clean-up the potential conflict between two earlier SI agreements
· RAN1 #94bis: Solution 1-B means SSB, that may get muted, for inter-IAB cell search and measurement in stage 2 is not on the currently defined sync raster for a SA frequency layer, while for a NSA frequency layer the SSBs are transmitted outside of the SMTC configured for access UEs
· RAN1 #95: the candidate parent IAB nodes/donors must support both NSA functionality for the UE and SA functionality for the MT on the NR carrier.
It should be noted that the decision between above two solutions may also involve with the IAB WI decision on whether to support a mechanism to block the UE stage-1 initial access but allow the MT stage-1 initial access on the same NR carrier, which is discussed in a separate contribution [3]. 
Stage-2 SSB occasions in solution 1B
Based on the existing RAN1 agreements, while it may look straight-forward to arrange stage-2 SSB within the shadowed time durations in Figure 2 either out of sync raster (for SA) or in half frame not used to transmit stage-1 SSB (for NSA), there are certain needs and benefits to allow stage-2 SSB in the non-shadowed time duration shown in Figure 2, 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 2.  
· 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 2. 
Proposal 2: The stage-2 SSB resource in solution-1B can be allocated to the time duration not occupied by stage-1 SSB on a per half frame basis. 
Conclusions
This paper concludes that:
Proposal 1: To clean-up the potential conflict between two earlier SI agreements 
· RAN1 #94bis: Solution 1-B means SSB, that may get muted, for inter-IAB cell search and measurement in stage 2 is not on the currently defined sync raster for a SA frequency layer, while for a NSA frequency layer the SSBs are transmitted outside of the SMTC configured for access UEs
· RAN1 #95: the candidate parent IAB nodes/donors must support both NSA functionality for the UE and SA functionality for the MT on the NR carrier.
To be more specific, RAN1 can consider solutions including:
· To change the RAN1 #94bis agreement so that for the SSB resource allocation solution 1B, the SSB for inter-IAB-node discovery and measurements is always out of sync raster, regardless of SA or NSA deployments. This does not exclude the TDM with SMTC on NSA carrier.
· [bookmark: _GoBack]To change the RAN1 #95 agreement so that the NSA functionality for the UE and SA functionality for the MT can occur in the same IAB node but not on the same carrier; in other words, the concepts of “SA frequency layer” and “NSA frequency layer” used in SI study are also applicable to IAB MT besides the access UE.
Proposal 2: The stage-2 SSB resource in solution-1B can be allocated to the time duration not occupied by stage-1 SSB on a per half frame basis. 
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