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1. Introduction

During previous RAN1 meeting, paging earlier indication and TRS/CSI-RS occasion presence is discussed thoroughly. Some agreements have been achieved on how to make the configuration and indication.
Agreements: For NR idle/inactive-mode paging enhancement, paging early indication before paging occasion is supported from RAN1 perspective

· FFS: Physical layer design based on DCI, SSS or TRS/CSI-RS 

· Send LS to inform RAN2 and kindly ask RAN2 to inform RAN1 if there is anything that RAN1 should take into consideration in the physical layer design for this feature, including any other progress RAN2 has made in this WI which may has RAN1 impact

Agreements:
For a cell with TRS/CSI-RS occasions configured for IDLE/Inactive UEs, IDLE/Inactive UE’s assumption on the availability of TRS/CSI-RS at the configured occasion(s) is informed to the idle/inactive UE based on explicit indication.
· FFS details (e.g., the signalling, detailed information for the TRS/CSI-RS, etc.)
· There is no intended blind detection of the presence/absence of TRS/CSI-RS at the UE side in this feature. That is, the UE assumes TRS/CSI-RS is not present if the network does not indicate it is available (or indicates it is unavailable).
As the indication of PEI and TRS/CSI-RS will be introduced, the corresponding specification work will be done. The contribution discusses how to configure and indicate the PEI and TRS/CSI-RS in idle/inactive modes.       
2. PEI and TRS/CSI-RS
2.1. Configuration of indication resources

As in discussion, there are few candidate solutions of PEI. For using the PDCCH structure, the PDCCH CORESET and Search Space schemes will be natural choices. Further, the existing configuration of formats can be used. For paging earlier indication, the proper periodicity is needed to be configured well before the potential paging occasions to facilitate sufficient SSB measurement. Within a PEI transmission slot, number of RE resources should be ensured. Specifically, for PDCCH like structure, Aggregation level of 4/8/16 can be under consideration, e.g., 288 REs (AL=4), 576 REs (AL=8), 1152 REs (AL=16). Those RE numbers are in the range of group common DCI, which will match the needed PEI resource as it is targeting on group indication of multiple UEs. 
However, the similar configuration can also be achieved for TRS/SSS-based signal as PEI. The configuration for periodicity and RE per occasion can be accordingly defined.
For the indication of presence of TRS/CSI-RS, there should also be resources to be indicated. The requirement is also similar as that for PEI. 
Proposal 1: 

Reuse the existing resource configuration schemes for configuration of PDCCH-based, TRS-based or SSS-based PEI.

Reuse the existing resource configuration schemes for configuration of TRS/CSI-RS presence indication.

2.2. Indication format of Paging and TRS/CSI-RS

As it can be seen, the PEI indication and TRS/CSI-RS presence indication should be detected in certain resources and at cost of detection complexity for UE side. Some joint detection should be considered. 

In terms of the needed REs, the 2 indications share same requirements. The periodicity could be different between measurement SSB and TRS/CSI-RS. However, they are all targeting for facilitating PO detection. If one of the periodicities can cover the other, then, the indications can be transmitted together. UE can still sleep in the slots with neither SSB or TRS/CSI-RS and the power saving effect maintained. 
A joint indication scheme is proposed. For a UE or one group of UEs, the corresponding PEI bit can be carried as one field of a PEI channel. In the same PEI channel, another field can be used to indicate if the configured TRS/CSI-RS will be transmitted for that UE(s) in idle/inactive mode
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Figure 1. Joint indication of Paging and TRS/CSI-RS
The bit field can also be realized by codepoints of sequence-based channel structure. It should be allowed that the TRS presence and PEI would be independently indicated in the channel. 
Proposal 2: 

PEI and TRS/CSI-RS presence indication can be jointly indicated in one channel, which is independently configuring its bit fields.

If could be further discussed in later stage if the indications can be combined for smaller bit field.
3. Conclusions
In this contribution, we discussed further detail of indication of PEI and TRS/CSI-RS, regardless the channel structure. The contribution also discusses how to configure PEI and TRS/CSI-RS with the required resources. In summary, we have the following proposals:   

Proposal 1: 

Reuse the existing resource configuration schemes for configuration of PDCCH-based, TRS-based or SSS-based PEI.

Reuse the existing resource configuration schemes for configuration of TRS/CSI-RS presence indication.

Proposal 2: 

PEI and TRS/CSI-RS presence indication can be jointly indicated in one channel, which is independently configuring its bit fields.
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