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1. Introduction
In RAN4#104-bis-e meeting, the most controversial discussion about performance requirements is the CCA model. Due to various terminologies are used in the discussion, companies are not well aligned on the detailed CCA models. In this, we further provide our views on the CCA model for FR2-2
2. Discussion
In last meeting, the tentative agreements were achieved based on GTW discussion.
	Sub-topic 1-2: CCA aspects
Tentative agreement: For DL CCA model in FR2-2 test cases:
· TE picks one SSB occasion out of a group of each 12 consecutive SSB/SMTC occasions
· For this SSB, TE determines with probability PCCA_DL whether to transmit this SSB or not. Note that other 11 SSBs shall be transmitted by the gNB
· If the TE decides not to transmit the SSB, one SSB index should be selected based on a fixed pattern that is not transmitted in this SSB
· If this happens the whole SSB occasion group is considered as unavailable to the UE




To have better understanding of the whole discussion, the related agreements and conclusions in previous meeting are also presented here:
	RAN4#102e
· The RRM requirements are extended by the number of SSB/SMTC occasions groups not available at UE. An SSB/SMTC occasions group consists of N consecutive SSB/SMTC occasions. An SSB/SMTC occasions group is not available, when at least one SSB/SMTC occasion in the group is not transmitted by the gNB.
· The definition of SSB/SMTC occasion follows Rel-16 NR-U definition
· FFS how to introduce the test case
· FFS if agreement applies to RLM OOS and BFD
RAN4#103e
Way forward: Further discuss the following options for modelling unavailable SSB/SMTC
· Option 1a: For test cases where no specific UE behaviour to be verified, an unavailable SSB/SMTC group can be modelled as that there is one SSB not transmitted by TE in N consecutive SSB/SMTC occasions
· Option 1b: If a specific UE behaviour is to be verified when exceeding the limitation of unavailable SBS/SMTC groups, the unavailable SSB/SMTC group can be modelled as none of SSB is transmitted by TE
RAN4#104e
Agreement: For CCA model in test cases, an unavailable SSB/SMTC group can be modelled as that there is exactly one SSB not transmitted by TE in N consecutive SSB/SMTC occasions
· Shift SSB index in each N consecutive SSB/SMTC occasions rather than keeping one fixed SSB index
· FFS: Exact shifting pattern




One big obstacle is that there is too many different terminologies used during the discussion which are not perfectly aligned among companies. Thus, we would like to first align the definition used in related agreement. Following terminologies were used:
· SSB occasions
· SSB burst (Set)
· SSB
· SSB index
· SSB positions
· candidate SSB positions
For an SSB occasion, from our understanding, it is equivalent to SSB burst Set during the discussion. SMTC occasion is crystal clear for measurement with SMTC. For SSB occasions, it is more like the definition of SSB burst Set which contains of a set of SSBs. For the definition of SSB, we have to admit that it is widely used with different meaning in different context. Sometimes it mean the single SSB with occupying 4 OFDM symbols and 20 RBs. Sometimes it means SSB burst Set especially for L3 procedures. For SSB index, it becomes complicated when candidate SSB positions are introduced. If there is QCL-ed SSB within one SSB burst Set, one SSB index may have multiple candidate SSB positions. Thus, based on the analysis above, we use following fig to illustrate the mentioned terminologies for better alignment.
[image: ]
Fig.1 Terminology used in CCA modelling.
Based on above analysis, then we look at the tentative agreement step by step. 
· Step 1: TE picks one SSB occasion out of a group of each 12 consecutive SSB/SMTC occasions
As shown in following Fig.2, SSB occasion#2 is picked out of 12 consecutive SSB occasions.
[image: ]
Fig.2 Step 1
· Step 2: For this SSB, TE determines with probability PCCA_DL whether to transmit this SSB or not. Note that other 11 SSBs shall be transmitted by the gNB
For step 2, this SSB here means the selected SSB occasion/SSB burst Set selected in step one. TE shall determine whether there is LBT failure in this SSB occasion.
[image: ]
Fig.2 Step 2
· Step 3:If the TE decides not to transmit the SSB, one SSB index should be selected based on a fixed pattern that is not transmitted in this SSB
For step 3, if TE decide there is CCA failure in the selected SSB occasion, one SSB index should be selected. Here things are bit complicated. It should be further divided into case when there is only one SSB index configured in the test cases or multiple SSB indexes configured in the test cases. If there is only one SSB index configured, then obviously this SSB index should not be transmitted, and if there is QCL-ed candidate SSB positons, all candidate SSB positions for this SSB index should not be transmitted which is shown as Fig.3a. If multiple SSB index are configured in the test cases, then TE should selected one of the SSB index and mute the transmission. For next SSB occasion group, another SSB index should be selected based on as fixed pattern, which is shown as Fig.3b.
[image: ]
Fig.3a Step 3 Only 1 SSB index (SSB index#0) is configured in the test case.
[image: ]
Fig.3b Step 3 2 SSB index (SSB index#0, #1) are configured in the test case. Q=4 with two candidate SSB positions for each SSB index.
· If this happens the whole SSB occasion group is considered as unavailable to the UE
Thus, based on analysis above, the CCA model can be further updated as:
Proposal 1: 
For DL CCA model in FR2-2 test cases:
· TE picks one SSB occasion out of a group of each 12 consecutive SSB/SMTC occasions, where one SSB occasion is equivalent to one SSB burst Set.
· For this SSB occasion, TE determines with probability PCCA_DL whether CCA failure happens in this SSB occasion or not. Note that other 11 SSB occasions shall be transmitted by the gNB
· If the TE decides there is CCA failure happens in this SSB occasion, one SSB index should be selected based on a fixed pattern that is not transmitted in this SSB
· If this happens the whole SSB occasion group is considered as unavailable to the UE

3. Conclusions
Proposal 1: 
For DL CCA model in FR2-2 test cases:
· TE picks one SSB occasion out of a group of each 12 consecutive SSB/SMTC occasions, where one SSB occasion is equivalent to one SSB burst Set.
· For this SSB occasion, TE determines with probability PCCA_DL whether CCA failure happens in this SSB occasion or not. Note that other 11 SSB occasions shall be transmitted by the gNB
· If the TE decides there is CCA failure happens in this SSB occasion, one SSB index should be selected based on a fixed pattern that is not transmitted in this SSB
· If this happens the whole SSB occasion group is considered as unavailable to the UE
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