3GPP TSG-RAN2 105                                                                              R2-1900122
Athens, Greece, 25th February – 1st March 2019
Agenda item:
10.4.5.3
Source:
Samsung

Title:
Valid PDCCH Monitoring Occasions for Paging
Document for:
Discussion & Decision
1 Introduction
According to [1], amongst the PDCCH monitoring occasions indicated by paging search space, only the PDCCH monitoring occasions which are not overlapping with UL symbols are considered valid for paging. The valid PDCCH monitoring occasions are sequentially numbered and mapped to POs. In this contributions we discuss some issues related to determining the valid PDCCH monitoring occasions for paging. 
2 Discussion
In a TDD cell, the cell specific TDD configuration (indicating DL slots/symbols, UL slots/symbols) is signaled by parameter tdd-UL-DL-ConfigurationCommon in SIB1. tdd-UL-DL-ConfigurationCommon includes DL-UL pattern period, dslots, dsymbols, uslots, usymbols. ‘dslots’ indicates the number of consecutive full DL slots at the beginning of each DL-UL pattern. ‘uslots’ indicates the number of consecutive full UL slots at the end of each DL-UL pattern. ‘dsymbols’ indicates the number of consecutive DL symbols in the beginning of the slot following the last full DL slot (as derived from ‘dslots’). ‘usymbols’ indicates the number of consecutive UL symbols in the end of the slot preceding the first full UL slot (as derived from uslots). The remaining symbols in TDD pattern duration are flexible symbols. Figure 1 is an example illustration of TDD configuration by tdd-UL-DL-ConfigurationCommon.
The Flexible symbols can be further configured as DL or UL symbols by tdd-UL-DL-ConfigurationDedicated. The tdd-UL-DL-ConfigurationDedicated is signaled to UE in dedicated RRC signaling.
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Figure 1
Observation 1: tdd-UL-DL-ConfigurationCommon signaled in SIB1 configures DL, UL and flexible symbols.
Observation 2: Flexible symbols determined according to tdd-UL-DL-ConfigurationCommon can be configured as DL or UL symbols by tdd-UL-DL-ConfigurationDedicated signaled to UE in dedicated RRC signaling.
UEs in RRC IDLE and RRC INACTIVE state receives tdd-UL-DL-ConfigurationCommon in SIB1. So they can determine UL symbols based on tdd-UL-DL-ConfigurationCommon only. tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are both available to UEs in RRC CONNECTED state. So they can determine UL symbols based on both tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated. 
Observation 3: The UL symbols determined by RRC IDLE/INACTIVE UEs and RRC CONNECTED UEs can differ. 
If the RRC Connected UE determines UL symbols based on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated, the UL symbols determined by RRC IDLE/INACTIVE UEs and RRC CONNECTED UEs can differ. So for the same PO index they may determine different set of PDCCH monitoring occasions. Figure 2 is an example illustration for the same. 
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Figure 2
 Figure 2(a) shows the paging search space configurtaion wherein each slot has two PDCCH monitoring occasions for paging. Figure 2(b) shows the DL slots, UL slots and flexible slots configured by tdd-UL-DL-ConfigurationCommon. Figure 2(c) shows tdd-UL-DL-ConfigurationDedicated where the two flexible slots (slot 2 and slot 3) of a radio frame are reconfigured as UL slots. 
Figure 2(d) shows the PDCCH monitoring occasions of PO as determined by RRC IDLE/INACTIVE UEs. The number of transmitted SSBs (S) = 8 in the example. PDCCH monitoring occasions which are not overlapping with UL symbols determined according to tdd-UL-DL-ConfigurationCommon are considered as valid.
Figure 2(e) shows the PDCCH monitoring occasions of PO as determined by RRC CONNECTED UEs. The number of transmitted SSBs (S) = 8 in the example. The number of transmitted SSBs (S) = 8 in the example. PDCCH monitoring occasions which are not overlapping with UL symbols determined according to tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are considered as valid.
As shown in Figure 2(d) and 2(e), for number of transmitted SSBs (S) = 8, 1st PO determined by RRC IDLE/INACTIVE UE consists of PDCCH monitoring occasions in slot 0, 1, 2 and 3; and for the same PF, 1st PO determined by RRC CONNECTED UE consists of PDCCH monitoring occasions in slot 0, 1, 4 and 5.
Observation 4: For the same PO index RRC IDLE/INACTIVE UEs and RRC CONNECTED UEs may determine different set of PDCCH monitoring occasions.

Paging DCI is addressed to P-RNTI (common for all UEs). So in a given BWP for paging, all UEs should determine same set of PDCCH monitoring occasions for a PO. This issue can be resolved if all UEs (RRC IDLE/INACTIVE/CONNECTED) determine the valid PDCCH monitoring occasions for a PO as follows:

· Amongst the PDCCH monitoring occasions indicated by paging search space, only the PDCCH monitoring occasions which are not overlapping with UL symbols and flexible symbols determined according to tdd-UL-DL-ConfigurationCommon are considered valid for paging. 

Based on the above discussion we propose that:
Proposal 1: Amongst the PDCCH monitoring occasions indicated by paging search space, only the PDCCH monitoring occasions which are not overlapping with UL symbols and flexible symbols determined according to tdd-UL-DL-ConfigurationCommon are considered valid for paging. 
Proposal 2: Agree the CR [2].
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: Amongst the PDCCH monitoring occasions indicated by paging search space, only the PDCCH monitoring occasions which are not overlapping with UL symbols and flexible symbols determined according to tdd-UL-DL-ConfigurationCommon are considered valid for paging. 
Proposal 2: Agree the CR [2].
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