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Introduction
This document discusses the collision between SSB and PDCCH.

Discussion
In the last RAN1 meeting, in PDCCH session of agenda 7.1.3.1.1, following was agreed.
	Agreements:
· If a PDCCH decoding candidate having a CCE overlapped, even partially, with the configured SSB, the UE is not required to monitor the PDCCH with the decoding candidate.




In the same meeting, in initial access session of agenda 7.1.1.2.2, following was agreed. 
	Agreements:
· For potential collision (i.e., in the same symbol) of SS/PBCH block and RMSI PDCCH with multiplexing pattern 1, add the clarification on UE’s behaviour as shown in the following text proposal (section 10, 38.213)
A UE can be configured by higher layer parameter SSB-periodicity-serving-cell a periodicity of half frames for reception of SS/PBCH blocks in a serving cell. If the UE has received SSB-transmitted-SIB1 and has not received SSB-transmitted and if REs for a PDCCH reception overlap with REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted-SIB1, the UE receives the PDCCH by excluding REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted-SIB1. If a UE has received SSB-transmitted and if REs for a PDCCH reception overlap with REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted, the UE receives the PDCCH by excluding REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted. When a UE follows the procedure in Subclause 13 to monitor Type0-PDCCH common search space, a UE may assume that no SS/PBCH block is transmitted in REs used for the reception of the Type0-PDCCH.



In the email discussion to capture the agreement, it was pointed out that above two agreements are inconsistent. In order to address inconsistency of above two agreements, following two options are identified in the email discussion.
Option 1: for the reception of RMSI, always to apply initial access behaviour. Control session text is applied "except RMSI reception" of type0-PDCCH.
Option 2 is, after RMSI reception, always control session agreement is applied. So initial access description is applied only before RMSI reception. 
Two options can be illustrated as following. 
Figure 1: Option 1
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Figure 2: Option 2
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Although more supportive views of option 2 were raised, it was pointed out that the difference of SSB indication in RMSI and in dedicated RRC should be taken into account. For FR2, the SSB indication in RMSI is SSB-transmitted-SIB1 and it can be coarse indication which includes the resource not to be used by SSB. The SSB indication in dedicated RRC is ssb-PositionsInBurst and it is accurate indication of the used SSB. Therefore, to apply control session agreement after RMSI reception may lose type0-PDCCH common search space reception as certain SSBs indicated by RMSI can be unused SSBs.
From control session design perspective, the number of PDCCH and CCE reception in RRC_CONNECTED is one of the critical issues. Therefore, same as option 2, the control session agreement should be applied including type0-PDCCH common search space. Before dedicated RRC reception, the number of PDCCH and CCE reception would not be critical. Therefore, to apply initial access session agreement is possible. This is illustrated as option 3 below. On the other hand, still the behaviour of other than type0-PDCCH is unclear. The related behaviour is for the paging, random access and on-demand SI procedure.
Figure 3: Option 3
	
	After PBCH reception before RMSI reception
	After RMSI reception before dedicated RRC reception
	After dedicated RRC reception
(RRC_CONNECTED)

	Type0-PDCCH common search space i.e. for RMSI reception.
	Initial access session agreement

	Initial access session agreement
Control session agreement

	

	Other than type0-PDCCH common search space i.e. other than RMSI reception
	Not valid
	???

	



During the random access, which SSBs are really used needs common understanding between UE and gNB as UE may re-select different random access resources corresponding to different SSB. In this case, although different indication between SSB indication in RMSI as SSB-transmitted-SIB1 and SSB indication in dedicated RRC as ssb-PositionsInBurst was agreed for FR2, RMSI should indicate exact information of SSB usage via ssb-PositionsInBurst. This is discussed in [2]. If so, option 2 should be taken. If not, further discussion should be continued jointly with how paging and random access search space are designed.
For FR1, as SSB indication in RMSI and dedicated RRC are same, option 2 can be used.
Based above discussion, we propose following. 
Proposal 1: Control session agreement "even partially collided with SSB resource is not required to be monitored for PDCCH" should be applied at least in RRC_CONNECTED in FR1/2 and after RMSI reception in FR1 .
Proposal 2: For FR2, initial access session should discuss whether the exact usage of SSBs is required for paging, random access and on demand SI procedure. If exact usage of SSBs are required, "even partially collided with SSB resource is not required to be monitored for PDCCH" is applied after RMSI reception.

Conclusion
We discussed the relation of two agreement of the collision between SSB and PDCCH. We propose following. 
Proposal 1: Control session agreement "even partially collided with SSB resource is not required to be monitored for PDCCH" should be applied at least in RRC_CONNECTED in FR1/2 and after RMSI reception in FR1.
[bookmark: _GoBack]Proposal 2: For FR2, initial access session should discuss whether the exact usage of SSBs is required for paging, random access and on demand SI procedure. If exact usage of SSBs are required, "even partially collided with SSB resource is not required to be monitored for PDCCH" is applied after RMSI reception.
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