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Discussion and Decision
1. Introduction

In RAN2#104, RAN2 agreed to the following text for 38.889:

	For paging, it may be beneficial to introduce more opportunities per DRX cycle for the UE to receive the page. The additional locations can be provided in time domain by configuring an extended paging occasion (i.e. a paging window) or configuring multiple paging occasions to a UE. In any specified solution(s) based on additional paging opportunities, the UE power consumption should also be taken into account; to this end, it is beneficial that the paging occasions are transmitted in close time to or overlap with the reference signals.


In RAN2#105, RAN2 agreed to the following with FFS on dynamic extension and termination:
	· A UE can be configured for an additional number of monitoring occasions at or after or before (FFS) its calculated PO (when the paging message can be transmitted)

· FFS dynamic extension

· FFS dynamic termination


In RAN2#105s, RAN2 further agreed to the following:

	As a starting point: If UE receives on PDCCH addressed to P-RNTI in a PDCCH monitoring occasion for paging corresponding to an SSB in a PO, UE is not required to monitor subsequent PDCCH monitoring occasions corresponding to that SSB in that PO


In RAN2#106, RAN2 further agreed to the following:

	1. We extend paging monitoring by extending PDCCH occasions for a PO
2. The UE should also stop monitoring paging for the PO even if it does not decode a P-RNTI if it can detect that the gNB had access to the channel at the pdcch monitoring occasion. FFS if there are additional detection methods to detection of PRNTI and what those are. 


In this contribution, we further study how this additional number of PDCCH monitoring occasions can be configured and also discuss dynamic extension and termination. 

2. Discussion
From RAN2#106 agreement 1, the number of PDCCH monitoring occasion in a PO is increased as illustrate below:

Assuming a paging frame with two POs where x=2, number of SSBs = 4 (i.e. each PDCCH monitoring occasion corresponding to a SSB/beam is extended by 1) beam sweeps are repeated twice on PO1 for a set of UEs, and beam sweeps are repeated twice on PO2 for another set of UEs. 

Colored box represent a PDCCH monitoring occasion
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As shown in the above figure, each SSB/PDCCH occasion (represented different color) is send on PO1 (each color repeated once for x=2) for UE set 1 and PO2 (each color repeated once for x=2) for UE set 2.

With increase of PDCCH monitoring occasion, even though it provides more paging transmission opportunities for the gNB, it consumes more UE power, especially if there is no paging transmission for the UE.

To minimize the effects of this PO extension to UE power consumption, RAN2 has agreed to the following:

From RAN2#105bis:
As a starting point: If UE receives on PDCCH addressed to P-RNTI in a PDCCH monitoring occasion for paging corresponding to an SSB in a PO, UE is not required to monitor subsequent PDCCH monitoring occasions corresponding to that SSB in that PO
From RAN2#106:
The UE should also stop monitoring paging for the PO even if it does not decode a P-RNTI if it can detect that the gNB had access to the channel at the pdcch monitoring occasion 
However, further power saving can be achieved by taking into consideration whether the network has acquired the channel. UE should only listen to the extended PO monitoring occasions when there is no PDCCH/DMRS transmission detected in the assigned PO. RAN1 has designed DMRS for power saving as follow:
· RAN1 agreement: The UE may assume the presence of a signal, such as the DMRS in any [PDCCH or GC-PDCCH] transmission, to detect transmission bursts by the serving gNB, to enable power saving by not necessitating performing blind decodes to detect the transmission burst (Note: The power saving possibility by not necessitating blind decodes assumes performance relaxation for PDCCH decoding is not needed. Also, this does not mandate a two-step PDCCH decoding process for the UE with respect to DMRS detection).
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Proposal 1: In order to reduce UE power consumption, UE should only monitor the extended PO only if there is no PDCCH/DMRS transmission detected in the assigned PO.
Once PDCCH/DMRS transmission is detected from the gNB in the extended PO, the UE should be allowed to stop monitoring the extended PO since the gNB manages to acquire the channel and is deemed able to schedule the paging for the UE if it intends to do so. 
Proposal 2:  In order to reduce UE power consumption, once PDCCH/DMRS transmissios are detected from the gNB, the UE should be allowed to stop monitoring for paging in the extended PDCCH monitoring occasions
3. Conclusion

RAN 2 to discuss and adopt the following proposals:

Proposal 1: In order to reduce UE power consumption, UE should only monitor the extended PO only if there is no PDCCH/DMRS transmission detected in the assigned PO.

Proposal 2:  In order to reduce UE power consumption, once PDCCH/DMRS transmissios are detected from the gNB, the UE should be allowed to stop monitoring for paging in the extended PDCCH monitoring occasions

Extended PO





UE only monitor the extended PO when there is no PDCCH/DMRS transmission


UE stop monitor the extended PO when detected PDCCH/DMRS











