
3GPP TSG-RAN WG2 Meeting #103

R2-1811769
Gothenburg, Sweden, 20th – 24th August 2018               


Source:
vivo
Title:
Not introduce for first PDCCH monitoring occasion indication for paging
Agenda Item:
10.4.5.3
  
Document for:
Discussion and Decision 
1. Introduction 

In RAN2 AH1807 meeting, the PO calculation issues were discussed, and the following agreements have been reached:
Agreements:

0
Define a useful paging PDCCH monitoring occasion as a monitoring occasion doesn’t conflict with UL slots/symbols.
1
For non-default association, one PO comprises of ‘N’ useful paging PDCCH monitoring occasion where ‘N’ is equal to number of actual transmitted SSBs.  RAN2 understanding is that the Kth monitoring occasion in the PO is corresponded to the Kth transmitted SSB.

2
For non-default association, (i_s + 1)th PO is a set of N consecutive useful paging PDCCH monitoring occasions for paging starting from the (i_s * N)th PDCCH monitoring occasion. The useful paging PDCCH monitoring occasions starting from 1st useful paging PDCCH monitoring occasion for paging in the paging frame are sequentially numbered from zero. FFS the necessity to introduce additional parameter to indicate the first PDCCH monitoring occasion of each PO in a PF.
3
Support to configure Ns and N value instead of nB.

An additional parameter for indicating the first PDCCH monitoring occasion of each PO in a PF was discussed and left as a FFS issue. This contribution will discuss the necessity for the parameter and thinks there is not much motivation to have an enhancement on current PO configuration and calculation.
2. Discussion
According to 38.213 specification [1], A UE is provided a configuration for Type2-PDCCH common search space by higher layer parameter paging-SearchSpace and the CCE aggregation levels. The parameter paging-SearchSpace is linked to a search space ID as follows:

-- ASN1START

-- TAG-SEARCHSPACE-START

SearchSpace ::= 





SEQUENCE {


searchSpaceId






SearchSpaceId,


controlResourceSetId




ControlResourceSetId









OPTIONAL, 
-- Cond SetupOnly


monitoringSlotPeriodicityAndOffset

CHOICE {



sl1









NULL, 



sl2









INTEGER (0..1), 



sl4









INTEGER (0..3), 



sl5 








INTEGER (0..4),



sl8









INTEGER (0..7), 



sl10 








INTEGER (0..9),



sl16 








INTEGER (0..15),



sl20 








INTEGER (0..19),



sl40 








INTEGER (0..39),



sl80 








INTEGER (0..79),



sl160 








INTEGER (0..159),



sl320 








INTEGER (0..319),



sl640 








INTEGER (0..639),



sl1280 








INTEGER (0..1279),



sl2560 








INTEGER (0..2559)


}






















OPTIONAL,
-- Cond Setup


duration







INTEGER (2..2559)










OPTIONAL,
-- Need R

monitoringSymbolsWithinSlot



BIT STRING (SIZE (14))







OPTIONAL, 
-- Cond Setup


nrofCandidates






SEQUENCE {



aggregationLevel1





ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},



aggregationLevel2





ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},



aggregationLevel4





ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},



aggregationLevel8





ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},



aggregationLevel16





ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8}


}






















OPTIONAL,
-- Cond Setup


searchSpaceType






CHOICE {



common








SEQUENCE {




dci-Format0-0-AndFormat1-0



SEQUENCE {





...




}




















OPTIONAL,
-- Need R




dci-Format2-0






SEQUENCE {





nrofCandidates-SFI





SEQUENCE {






aggregationLevel1





ENUMERATED {n1, n2}





OPTIONAL,
-- Need R






aggregationLevel2





ENUMERATED {n1, n2}





OPTIONAL,
-- Need R






aggregationLevel4





ENUMERATED {n1, n2}





OPTIONAL,
-- Need R






aggregationLevel8





ENUMERATED {n1, n2}





OPTIONAL,
-- Need R






aggregationLevel16





ENUMERATED {n1, n2}




OPTIONAL
-- Need R





},





...




}




















OPTIONAL,
-- Need R




dci-Format2-1






SEQUENCE {





...




}




















OPTIONAL,
-- Need R




dci-Format2-2






SEQUENCE {





...




}




















OPTIONAL,
-- Need R




dci-Format2-3






SEQUENCE {





monitoringPeriodicity




ENUMERATED {n1, n2, n4, n5, n8, n10, n16, n20 }




OPTIONAL, 
-- Cond Setup





nrofPDCCH-Candidates




ENUMERATED {n1, n2},





...




}




















OPTIONAL
-- Need R



},



ue-Specific







SEQUENCE {




dci-Formats







ENUMERATED {formats0-0-And-1-0, formats0-1-And-1-1},




... 



}


}






















OPTIONAL
-- Cond Setup

}

-- TAG-SEARCHSPACE-STOP

-- ASN1STOP

With the configuration in paging-SearchSpace, the locations of PDCCH monitoring occasions for paging can be obtained by the UE. In NR, considering the effect of introducing beams for paging, it was agreed that the length of one PO in case of beam sweeping is one period of beam sweeping and for non-default association, the PDCCH monitoring occasions for paging which are not overlapping with UL symbols are sequentially numbered from zero starting from the 1st PDCCH monitoring occasion for paging in the PF. Specifically, the (i_s + 1)th PO is a set of  'S' consecutive PDCCH monitoring occasions for paging starting from the (i_s * S)th PDCCH monitoring occasion for paging where 'S' is the number of actual transmitted SSBs.
An additional parameter to indicate the first PDCCH monitoring occasion of each PO in a PF is proposed in last meeting with the intension to segregate POs with each of them consisting of a ‘burst’ of PDCCH monitoring occasions for paging. Obviously, this will violate the agreement we just reached.
Since the start of each PO will be indicated by this parameter, and the length is also configured by network based on network strategy, the previous mechanism is not applicable. 
Observation 1: The mechanism that (i_s + 1)th PO is a set of N consecutive useful paging PDCCH monitoring occasions for paging starting from the (i_s * N)th PDCCH monitoring occasion will not be applicable anymore if introducing an additional parameter to indicate the first PDCCH monitoring occasion of each PO in a PF.
On the other hand, the benefits for this additional parameter is not prospective with some limitations. For example, when the POs are densely distributed in a PF, e.g. the parameter N (number of total paging frames in T) or the number of beams has a large value. In this case, the monitoringSlotPeriodictity may have to be configured to 1 and POs have to be lumped back to back anyhow. Figure 1 is an example illustrating that POs are densely distributed in a PF.
The paging-SearchSpace configuration in Figure 1:
Number of slots in a frame :
10
Number of beams:

8
N:                                                     
T(i.e. T paging frames in T)
Ns:                                                   
4(i.e. 4 paging occasions in PF)
monitoringSlotPeriodictity:              
1

monitoringSlotOffset:                       
0

monitoringSymbolsWithinSlot:         
01001001001000

CORESET-time-duration:                2 OFDM symbols

Note 1: According to 38.213[1], higher layer parameter monitoringSymbolsWithinSlot can give a PDCCH monitoring pattern within a slot, indicating first symbol(s) of the control resource set within a slot for PDCCH monitoring, 
Note 2: According to 38.211[2], the CORESET-time-duration can be only configured 1, 2 or 3 symbols.
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Figure 1 An example illustrating that POs are densely distributed in a PF
It can be seen that with 8 slots having PDCCH monitoring occasions for paging, it is impossible to have sparse POs even with the new parameter to indicate the first PDCCH monitoring occasion for paging.
Observation 2: When the POs are densely distributed in a PF, the parameter for indicating the first PDCCH monitoring occasion of each PO would be useless.
When the POs are sparse in a PF, i.e the value of parameter N (number of total paging frames in T) or the number of beams is small, or the slots having PDCCH monitoring occasions for paging make a small proportion in a frame, the current PO configuration can already disperse POs with offsets within and between POs. Figure 2 is an example illustrating that POs are not dense in a PF with offsets within and between POs.
The paging-SearchSpace configuration in Figure 2:
Number of slots in a frame :
20
Number of beams:

16
N:                                                            T(i.e. T paging frames in T)

Ns:                                                          2(i.e. 2 paging occasions in PF)
monitoringSlotPeriodictity:
2
monitoringSlotOffset:
0

monitoringSymbolsWithinSlot:
01001001001000

CORESET-time-duration:                2 OFDM symbols

Note 1: According to 38.213[1], higher layer parameter monitoringSymbolsWithinSlot can give a PDCCH monitoring pattern within a slot, indicating first symbol(s) of the control resource set within a slot for PDCCH monitoring, 
Note 2: According to 38.211[2], the CORESET-time-duration can be only configured 1, 2 or 3 symbols.
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Figure 2 An example illustrating that POs are not dense in a PF with offsets within and between POs

Observation 3: When the POs are sparse in a PF, current monitoringSlotPeriodictity parameter could be used to add offset within and between POs.

As agreed before, in multi-beam operation, the length of one PO is one period of beam sweeping and the UE can assume that the same paging message is repeated in all beams of the sweeping pattern and thus the selection of the beam(s) for the reception of the paging message is up to UE implementation. For each UE, it only needs to monitor one PDCCH monitoring occasion for paging based on the beam it used, therefore the power consumption will not be a problem.
Observation 4: For each UE, there is only one PDCCH monitoring occasion needing to monitor in a PO based on the beam the UE used, so that the distribution and length of POs will not cause poor performance for a single UE in the aspect of e.g. power consumption.
Based on above analysis, we could conclude that the benefits brought by the parameter to indicate the first PDCCH monitoring occasion of each PO in a PF are quite limited and there is not much motivation to have such an enhancement on current PO configuration and calculation.
Proposal 1: Do NOT introduce an additional parameter for indicating the first PDCCH monitoring occasion of each PO in a PF since current monitoringSlotPeriodictity parameter could already be used to add offset within and between POs.
3. Conclusion

In this contribution, the issues of whether to introduce an additional parameter to indicate the first PDCCH monitoring occasion of each PO are discussed. Based on the analysis, the observations and proposals are as follows:
Observation 1: The mechanism that (i_s + 1)th PO is a set of N consecutive useful paging PDCCH monitoring occasions for paging starting from the (i_s * N)th PDCCH monitoring occasion will not be applicable anymore if introducing an additional parameter to indicate the first PDCCH monitoring occasion of each PO in a PF.
Observation 2: When the POs are densely distributed in a PF, the parameter for indicating the first PDCCH monitoring occasion of each PO would be useless.
Observation 3: When the POs are sparse in a PF, current monitoringSlotPeriodictity parameter could be used to add offset within and between POs.
Observation 4: For each UE, there is only one PDCCH monitoring occasion needing to monitor in a PO based on the beam the UE used, so that the distribution and length of POs will not cause poor performance for a single UE in the aspect of e.g. power consumption.
Proposal 1: Do NOT introduce an additional parameter for indicating the first PDCCH monitoring occasion of each PO in a PF since current monitoringSlotPeriodictity parameter could already be used to add offset within and between POs.
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