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1. Introduction

This document discusses some ambiguities between the RAN1 agreement and Rel.16 specifications. Moreover, the remaining issues discussion is also included. 

2. Discussion
2.1. Clarifications on DCI 2-0 indication 

In the previous RAN1 meetings, the following agreements regarding DCI format 2_0 were achieved:
Agreement:
Support bit field corresponding to available LBT bandwidths in GC-PDCCH (add a bitmap in the GC-PDCCH DCI)

Agreement:
When the COT duration field is not configured to the UE in DCI format 2_0, the UE may assume that the duration of the COT is the same as the duration for which SFI is provided in DCI format 2_0.

Agreement:
If a UE is configured with a CSI-RS spanning over multiple LBT bandwidths,

· The UE assumes that the CSI-RS is not transmitted if the UE is monitoring DCI format 2_0 carrying an LBT BW indication and detects the DCI format 2_0 indicating any of corresponding LBT bandwidths is not available for DL reception.

DCI format 2_0 can be used to indicate the SFI structure and the available RB sets for more than one cells. For each cell, the locations of these bit-fields in the DCI are RRC configured. Once configured, these bit-fields will be transmitted in the DCI, so UE should be indicated in the DCI for the following two cases:

· Case 1: the incorrect available RB sets information in DCI 2-0 if it is transmitted at the beginning of one COT while gNB does not have enough time to prepare this information. 

· Case 2: the incorrect information of SFI structure and available RB sets in DCI 2-0 for the cell which does not pass LBT.

There was discussion that one special state of the available RB sets bit-field may be used to indicate the above case 1. This is applicable, and considering that the UE may assume the CSI-RS is transmitted if it receives the DCI 2-0 carrying an indication of “all the RB sets are available”, the special state of “all the RB sets are available” cannot be used to avoid confusion. Hence, the special state of “all the RB sets are not available” can be used, and if UE receives such indication, it is expected to monitor PDCCH occasions in all the RB sets. 

On the other hand, to indicate the above case 2, one special state of the SFI structure bit-field may be introduced to indicate the cell which does not pass LBT. If UE receives this indication, it may ignore the information indicated in this DCI 2-0 for the cell.
Proposal 1: a special state of the available RB sets indicating “all the RB sets are not available” can be used to indicate the unprepared available RB sets information.

Proposal 2: a special state of the SFI structure can be introduced to indicate the LBT failed cell.

2.2. Search space group switching 

In RAN1#99 meeting, the following agreement was made
Agreement:
When a UE is configured with two groups of search space sets for PDCCH
· The presence of a monitoring group flag in DCI format 2_0 is configurable

· A timer is configured as a number of slots, which is decremented at the end of each slot.

· If the monitoring group flag is present in DCI format 2_0 (Note: Explicit switching between Group1 and Group2 and vice versa, plus implicit switching from Group2 to Group1) 

· If the flag = 1

· Switch to (or keep) monitoring Group2 at the next applicable slot boundary with respect to the detected DCI format 2_0

· The UE starts (or restarts) the configurable timer

· If the flag = 0

· Switch to (or keep) monitoring Group1 at the next applicable slot boundary with respect to the detected DCI format 2_0

· The UE switches from Group2 to Group1 at the earliest slot boundary that is at least P1 symbols after
· the end of the slot in which the timer expires, or
· an indicated COT duration is exceeded, whichever comes first
· If the monitoring group flag is not present in DCI format 2_0 (Note: Implicit switching between Group1 and Group2 and vice versa) 

· If any PDCCH in Group1 is successfully detected

· Switch from Group1 to Group2 at the next applicable slot boundary with respect to the detected PDCCH

· The UE starts (or restarts) the configurable timer if it receives any PDCCH 

· The UE switches from Group2 to Group1 at the earliest slot boundary that is at least P2 symbols after
· the end of the slot in which the timer expires, or

· an indicated COT duration is exceeded, whichever comes first

· If the UE does not monitor for DCI format 2_0 (Note: Implicit switching between Group1 and Group2 and vice versa) 

· If any PDCCH in Group1 is successfully detected

· Switch from Group1 to Group2 at the next applicable slot boundary with respect to the detected PDCCH 

· The UE starts (or restarts) the configurable timer if it receives any PDCCH 

· The UE switches from Group2 to Group1 at the earliest slot boundary that is at least P2 symbols after the end of the slot in which the timer expires

· The "next applicable slot boundary" is the earliest start of a slot that is at least P1/P2 symbols later than the last symbol of the corresponding PDCCH. P1 and P2 should be no less than the processing time required by the UE for performing search space switching.

· Search space switching is a new UE capability

· Processing time is fixed in the specification

· FFS: Whether P1 and P2 need to be different

· The groups of serving cells to which the above behaviour is applicable can be configured via RRC

From the agreement, as shown in Fig. 1, if we assume that P1 is 2 symbols, the switching happens in slot n+1. 
While in the specification P1/P2 symbols are counted from the ending of the slot carrying the corresponding PDCCH, which is different from the RAN1 agreement. One example to illustrate this difference as following. 
If we assume the UE is configured with explicit indication by DCI 2_0 flag and the P1 value is short, e.g. 2 symbols, as shown in Fig. 1 and 2, the switching happens in slot n+1 if we implement the RAN1 agreement. But the switching will change to slot n+2 if we implement the current 38.213 specification. 
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Figure 1: search space group switching based on RAN1 agreement
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Figure 2: search space group switching based on 38.213 section 11.5.2

Moreover, based on the RAN1 agreement, the switching from group 2 to group1 should happen at the earliest slot boundary after 
· the end of the slot in which the timer expires, or
· an indicated COT duration is exceeded, whichever comes first
A similar mis-match is identified in 38.213, where the ‘indicated COT duration is exceeded’ is defined as the last slot where the COT duration ends. However, another interpretation is the last symbol of the COT duration as the COT duration can be indicated as symbol level.
Proposal 3: adopt the proposed TP for 38.213 section 11.5.2 where the changes are marked in red to align with current agreements. 
In the last meeting, it was agreed that for implicit switching between group 1 and group 2, it is decided by whether UE detects any of the PDCCHs in group 1. We would like to ask for the reason why the other PDCCH not configured in neither group 1 nor group 2 cannot be used for group switching. The motivation of this restriction is not very clear and at the same time the UE might have to to stay longer in the search space group with higher PDCCH monitoring occasions even though the gNB has successfully gets the COT. This will result in higher UE power consumption.

Observation 1: The current agreement on implicit switching between group 1 and group 2 might lead to higher UE power consumption.
Proposal 4: the motivation of the implicit switching based only on the detection of the PDCCH of group 1 needs to be clarified. 

3. Text Proposal
3.1. Search space group switching
The reason is discussed in section 2.2. 

-----------------------------------Proposed Text proposal for 38.213 V16.0.0 section 11.5.2--------------------
11.5.2
Search Space Set Switching

A UE can be provided a group index for a respective search space set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell indicated by searchSpaceSwitchingGroup-r16. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, or for PDCCH monitoring on a serving cell that is not indicated by searchSpaceSwitchingGroup-r16, the following procedures are not applicable for PDCCH monitoring according to the search space set.

A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot in the active DL BWP of the serving cell where the UE monitors PDCCH for detection of DCI format 2_0.

If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set switching field for a serving cell in a DCI format 2_0, as described in Subclause 11.1.1, and detects DCI format 2_0 in a slot

-
if the UE is not monitoring PDCCH according to search space sets with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at a first slot that is at least P1 symbols after the last symbol of the PDCCH carrying the detected DCI format 2_0the slot in the active DL BWP of the serving cell, if a value of the search space set switching field is 0

-
if the UE is not monitoring PDCCH according to search space sets with group index 1, the UE monitors PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P1 symbols after the last symbol of the PDCCH carrying the detected DCI format 2_0the slot in the active DL BWP of the serving cell, and the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16, if a value of the search space set switching field is 1

-
if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P1 symbols after a slot where the timer expires or after a last slot symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell,

-
if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0 in a slot, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P2 symbols after the last symbol of the PDCCH carrying the detected DCI format 2_0the slot in the active DL BWP of a serving cell, the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set

-
if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P2 symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last slot symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
<Unchanged text is omitted>

------------------------------------------------------ END-----------------------------------------------------------------
3.2. OFDM symbol generation 

There is a minor correction needed for 38.211[2] where in table 5.3.1-1, the index 0 refers to zero cyclic extension. The zero value should be added to the table, so that this numerical value can be applied to [image: image3.png]boarey — Te =& <ty



. 
-------------------------------------Proposed Text proposal for 38.211 V16.0.0 section 5.3.1------------------------------
5.3.1 OFDM baseband signal generation for all channels except PRACH and RIM-RS

<Unchanged text is omitted>

Table 5.3.1-1: The cyclic extension [image: image5.png]
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<Unchanged text is omitted>

------------------------------------------------------ END-------------------------------------------------------------

4. Conclusions
This document discusses some ambiguities between the RAN1 agreement and Rel.16 specifications. Moreover, the remaining issues discussion is also included. 
Observation 1: The current agreement on implicit switching between group 1 and group 2 might lead to higher UE power consumption.
Proposal 1: a special state of the available RB sets indicating “all the RB sets are not available” can be used to indicate the unprepared available RB sets information.

Proposal 2: a special state of the SFI structure can be introduced to indicate the LBT failed cell.

Proposal 3: adopt the proposed TP for 38.213 section 11.5.2 where the changes are marked in red to align with current agreements. 
Proposal 4: the motivation of the implicit switching based only on the detection of the PDCCH of group 1 needs to be clarified. 
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