Page 1

3GPP TSG RAN WG1 #108

R1- 2201917
e-Meeting, Feb 21st – Mar 03rd, 2022
Agenda item:
8.7.1.1
Source:
            Xiaomi
Title:
Remaining issues for paging enhancements for power saving
Document for:
Discussion
1 Introduction

In R1 #107b e-meeting, some agreements for PEI in R17 power saving is,

Agreement
A new PEI-RNTI is supported for DCI format 2_7.

Agreement
For whether and how to accommodate PEI-O location determination for the case POnumPerPEI is smaller than Ns, decide one of the following alternatives

· Alt-2: It is supported, and UE applies the single value in PEI-F_offset for the frame-level offset and the [image: image2.png](floor(i,/POnumPerPEl) + 1)



-th value out of [image: image4.png](N, /POnumPerPEI)



 configured values in firstPDCCH-MonitoringOccasionOfPEI-O for the symbol-level offset
Note: The number of PO mapping to one PEI should be multiple of Ns when POnumPerPEI is larger than Ns
Agreement
For PEI-O location determination:

· Range of PEI-F_offset, in unit of frame, is [image: image6.png]{0,1,2,..,16}




· Range of firstPDCCH-MonitoringOccasionOfPEI-O, in unit of symbol, is decided as one of the following alternatives:

· Alt-1: The same value range as firstPDCCH-MonitoringOccasionOfPO 

Agreement
For the value PEI-RNTI, decide one of the following:

· Alt-1: PEI-RNTI is of fixed value, and value design is up to RAN2.

Conclusion
For a UE supporting R17 paging enhancement feature, it is up to UE implementation whether the UE monitors the MO(s) for a PEI.

· If UE decides to not to monitor PEI, it has to monitor UE’s PO as defined in 38.304.

· Note: No specification impact

Agreement
The PDCCH monitoring occasions defined by peiSearchSpace colliding with UL symbols are omitted from the determination of the PEI monitoring occasions. The PDCCH monitoring occasions for PEI which do not overlap with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are sequentially numbered from zero starting from the first PDCCH monitoring occasion for PEI in the PEI-O.

Agreement
The transmission power of PEI is based on the same determination method as paging PDCCH, 

Agreement
UE expects at most one PEI outcome from each PDCCH monitoring occasion of PEI-O
Agreement
If one PEI-O is associated with POs of 2 PFs,
· The two PFs are consecutive PFs configured in SIB

· FFS: two PFs are consecutive PFs within the same paging cycle

· Note: As an example, SFN of the first PF of the PF(s) associated with the PEI-O can be obtained by: (SFN of UE’s PF) - [image: image8.png]lipg/N:]-T/N




Agreement
· LS to RAN2 for sharing agreements with potential RAN2 specification impacts

Conclusion

For Rel-17, inclusion of SI change indication or ETWS/CMAS notification in DCI format 2_7 is not supported.
Conclusion 

For Rel-17 DCI format 2_7, 

· Explicit starting position configuration for paging indication field or TRS availability indication field is not supported.

· Paging indication field starts from the first bit, and TRS availability indication field starts from the next bit after the end of the paging indication field

· UE does not expect the total size of paging indication filed and TRS availability indication field is larger than the DCI payload size

Working assumption

· SearchSpaceId = 0 can be configured forpeiSearchSpace  for the case of CORESET multiplexing pattern 2 or 3
In this contribution, we discuss some remaining issues on power saving scheme.  
2 Discussion
2.1 Reusing paging search space for PEI

In R1#107 meeting, the structure of monitoring occasions of PEI is agreed as follows,
For unlicensed operation,

A PEI-O is a set of 'S*X ' consecutive PDCCH monitoring occasions where 'S' is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and X is the nrofPDCCH-MonitoringOccasionPerSSB-InPO if configured or is equal to 1 otherwise. The [x*S+K]th PDCCH monitoring occasion for PEI in the PEI-O corresponds to the Kth transmitted SSB, where x=0,1,…,X-1, K=1,2,…,S.
· If X > 1, when the UE detects a PEI within its PEI-O, the UE is not required to monitor the subsequent monitoring occasion(s) associated with the same PEI-O

Note: The QCL reference is SSB.
Considering the same search space structure of PEI searchspace and paging searchspace, it is very possible that PEI searchspace can reuse paging searchspace. And if paging seachspace is reused as PEI searchspace, it is beneficial if PEI DCI will not wake up UE if there is only short message. That is to say, PEI DCI will only wake up UE if there is paging message or paging message plus short message. And for the UE monitoring PEI, it can in addition monitor the paging DCI transmitted in the monitoring occasion of the PEI, to get the short message indication. By that way, if only short message is paged, UE can directly get the short message while monitoring the PEI MO, and no need to wake up again to monitor the UE’s PO to get the short message.
Proposal 1: If PEI search space reuses paging search space, PEI DCI will not wake up UE if there is only short message, PEI DCI will only wake up UE if there is paging message or paging message plus short message.
Proposal 2: If PEI search space reuses paging search space, UE can directly try to decode the paging DCI in the same monitoring occasion carrying PEI, to get the short messages.
And related TP text can be as follows:

TP#1 for TS 38.213 Clause 10.4A
============================= Unchanged part omitted =========================================
10.4A
PDCCH monitoring for early indication of paging
A UE can be provided the following for detection of a DCI format 2_7 in RRC_IDLE state or in RRC_INACTIVE state [12, TS 38.331]
-
a search space set, by peiSearchSpace, to monitor PDCCH for detection of DCI format 2_7 according to a common search space as described in clause 10.1

If PEI search space reuses paging search space,
· a '0' value for the paging indication bit, indicates there is no paging message in the associated PO.
· a '1' value for the paging indication bit, indicates there is  paging message in the associated PO.
· UE decode the paging DCI in the same monitoring occasion carrying PEI, to get the short messages.
Otherwise
· a '0' value for the paging indication bit, indicates there is no paging message or short message in the associated PO. 

· a '1' value for the paging indication bit, indicates there is  paging message and/or short message in the associated PO. 
============================= Unchanged part omitted =========================================

3 Conclusions

In this contribution, we discuss some potential enhancements for paging mechanism for R17 power saving.  
Proposal 1: If PEI search space reuses paging search space, PEI DCI will not wake up UE if there is only short message, PEI DCI will only wake up UE if there is paging message or paging message plus short message.
Proposal 2: If PEI search space reuses paging search space, UE can directly try to decode the paging DCI in the same monitoring occasion carrying PEI, to get the short messages.
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