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1. Introduction
RAN2 made the following agreements about the additional paging occasions for NR-U:
· We extend paging monitoring by extending PDCCH occasions for a PO
· 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. 

This document is used to capture the views of companies on the following comeback:

· Offline 109, discuss way forward on stopping criterion (ZTE).
 
2. Discussion
From the discussion, the current situation is as follows:
a) The UE can stop monitoring additional paging occasions if it detects a transmission addressed to the P-RNTI from the serving gNB
b) Additional conditions to stop the monitoring (other than P-RNTI) are FFS
The goal of this discussion is to have a common understanding on b). 

As mentioned in various contributions, and based on the online discussion, the following options are identified for stopping the monitoring (other than P-RNTI):
1) No additional stopping condition: UE can only stop monitoring the additional POs if it detects a transmission addressed to the P-RNTI from the serving gNB.
2) Additional stopping conditions should be reliable and discussed in RAN1/4: RAN2 assumes that other channels/transmissions can be used as long as they are reliable and which other channels/signals can be used should be discussed and specified by RAN1 / RAN4
3) Additional stopping conditions should be discussed and agreed by RAN2: This option is to cover all the cases for other means to detect that gNB has access to the channel and then stop the monitoring of additional POs. The following options were mentioned by various companies (other options can be added below). The UE stops monitoring additional POs upon detecting the following from serving gNB: 
a. PDCCH/DMRS
b. COT-SI
c. SI-RNTI
d. ??
Companies that prefer this option can clarify in the comments which sub-option they prefer. 

4) Network configures whether stopping is allowed or not: The NW configures whether stopping is allowed after detection of P-RNTI with no paging message addressed to the UE in the PO. 
5) Network configures a minimum number of POs after which the UE can stop monitoring: The NW configures the minimum number of POs with detected P-RNTI but no paging message addressed to the UE that a UE should monitor within each DRX cycle. This would allow e.g. after 2 POs received with detected P-RNTI and no paging message to skip rest of POs of the DRX
6) Dynamic indication in DL to let the UEs stop monitoring: This additional indication may be in:
a) the paging message 
b) DRS 
c) DMTC
d) ??
7) Network configures a minimum number of pageless monitoring occasions: The NW configures the minimum number of pageless monitoring occasions, in different PDCCH monitoring occasion subsets, in which UE has detected gNB transmissions. The UE may stop PDCCH monitoring for this PO after this minimum number has been detected. 

Companies that prefer this option can clarify in the comments which sub-option they prefer. 

Companies are requested to comment and express preference on the above mentioned options: 
	Company
	Preferred option (s)
	Comments

	ZTE
	1, 2
	Firstly, we think P-RNTI (i.e. option 1) is enough and gives the UE the opportunity to skip the additional POs and the network enough flexibility to schedule the paging messages. Anything else is a sort of an optimisation. If RAN2 agrees that further criteria are needed, then we think these can be defined by RAN1/4 (based on the reliability of these mechanisms) – i.e. option 2 is acceptable if we want to go this way (but with further discussion happening in RAN1 / RAN4). 

Options proposing dynamic DL indication or additional network-configuration-based skipping are further optimisations that are not needed. Also, we don’t think that RAN2 should spend further time on identifying specific channels or signals that can be reliably used to detect that the serving gNB has access to DL (i.e. send an LS to RAN1/ RAN4). 

	OPPO
	1
	We think P-RNTI is enough to make the UE stops monitoring additional POs.

	Samsung
	1, 2
	Same view as ZTE

	Panasonic
	2, 3a
	Since P-RNTI is not always presented, option 2/3a provides better chance for UE to terminate the PO monitoring earlier. Not sure what is the difference between 2 and 3a, as they both have to be discussed in RAN1 first. Moreover, option 2/3a has been agreed in RAN#106 meeting, so they shall be the baseline and the other conditions can be further discussed. 

	Charter Communications
	2, 3b
	While P-RNTI works, in NRU with COT-SI there is an opportunity to relive UEs from checking additional POs if gNB is not going to send any paging message in the current or next few COTs. The saving becomes significant considering that most of the time there are no paging messages. 

	Huawei
	1, 2
	The detection whether gNB has access to the channel shall be studied by RAN1, RAN4. Other implicit stopping conditions could be studied however no explicit stopping indicator should be necessary.   

	Convida
	1
	In our view, stopping the paging monitoring after detection of DCI addressed to P-RNTI is a reliable and low complexity solution.  Optimizations based on the detection of other DL transmissions that allow the UE to stop monitoring for paging in scenarios where the paging DCI would not be sent; i.e. no UEs are paged during the PO, have value but also bring additional complexity.

	ITRI
	1
	We think that using the P-RNTI is a reliable and low complexity way to stop UE monitoring additional POs and no additional stopping condition is needed. 

	Nokia
	1
	P-RNTI is already agreed and that should be the stopping condition – it’s reliable and easy to implement on both sides. Anything extra is not necessary and merely optimiziations and having those is not anyway RAN2 to decide as the reliability and even even existence of such signals is not clear. 

If there would be any other stopping conditions they shall be NW controllable so that not every network needs to take the toll of unreliable stopping conditions.


	Vivo
	3a, 3c, 5, 6a
	We are open to the solutions which could be used for stopping the PO monitoring. Regarding Option 2, we are not sure whether RAN2 can conclude anything for now. We are also not sure if there is any on-going discussion in RAN1/RAN4 for stopping the PO monitoring.

	Ericsson
	2,7
	Under the assumption that RAN1/RAN4 deems it possible for UE to detect gNB transmissions, we think the gNB need to be able to trade off power saving vs the scheduling flexibility. 
There are some disadvantages with early termination of page monitoring. One major issue is the unpredictable channel occupancy by other transmitters, which would also impact DRS (SSB+SIB1) transmission. Depending on the size of SIB1 and the number of UEs to be simultaneously paged within a PO, it may not be possible to multiplex DRS and the paging message in the same slot, meaning that the DRS and the paging message have to be transmitted in different slots. So if the paging message has to be transmitted in the earliest possible PMO of the UE’s PO, this would potentially require the gNB to postpone its DRS transmission. As a consequence, gNB scheduling flexibility is restricted. That is, detecting that the gNB has access to the channel in combination with lack of detection of a P-RNTI in a subset of PMOs should not make the UE terminate its monitoring for paging in the PO. However, a reasonable trade-off between gNB scheduling flexibility and UE power saving is desirable. 

	InterDigital
	3, 6 or 7
	Terminating PDCCH monitoring when the UE determines the channel is acquired should be accompanied with indication on whether the UE should continue to monitor subsequent additional PDCCH occasions, given in some cases not all UEs can be simultaneously paged in the first paging occasion after the channel becomes available. Option 7 can also be considered to provide flexibility for the gNB.

	Intel
	1 and 2
	Option 1 is only sufficient for UE power saving (which is the main purpose of the stopping condition) if network is mandated to send the P-RNTI on PO (upon successful LBT) even when there is no paging for the UEs in the PO. If it is not, UE may always end up monitoring the extended PDCCH monitoring occasion of the PO.  Hence some form of Option 2 is needed and we think that PDCCH/DMRS is a good candidate to check with RAN1.  If RAN2 adopts Option 2, it should apply to both the normal PDCCH monitoring occasion of the PO (to decide whether to monitor the extended PDCCH monitoring occasion) as well as to the extended PDCCH monitoring occasions of the PO (to decide whether to stop monitoring).

	Fujitsu 
	1, 4/6
	We think option 1, i.e. P-RNTI is enough. Other options are optimisations. 
Implicit stopping conditions, i.e. option 2, 3 and 5, have no additional benefits compared to option 1. 
However, explicit stopping indicator, i.e. option 4/6 can be introduced to support paging messages with different content in one DRX. From this point of view, explicit options can be further studied. 

	LG
	1, 2
	P-RNTI is enough and gives the UE the opportunity to skip the additional POs, and further optimization is not needed.

	Qualcomm
	2,3, and possibly 6
	RAN2 can decide that the UE stops monitoring after detecting that the gNB had access to the channel and ask RAN1 on the reliability of such detection. Since COT-SI is based on PDCCH, it will be as reliable as P-RNTI and should be the minimum possible. 6 can be an additional enhancement but can only work if gNB had access to the channel.




3. Conclusion and proposals
Total 14 companies responded and the preference is as follows: 

	#
	Option
	# of supporting companies

	1
	No additional stopping condition
	10

	2
	Additional stopping conditions should be reliable and discussed in RAN1/4
	9

	3
	Additional stopping conditions should be discussed and agreed by RAN2
	5

	4
	Network configures whether stopping is allowed or not
	1

	5
	Network configures a minimum number of POs after which the UE can stop monitoring
	1

	6
	Dynamic indication in DL to let the UEs stop monitoring
	4

	7
	Network configures a minimum number of pageless monitoring occasions
	2



The following observations can be made: 
Observation 1: There is a majority view to go with option 1 (10 out of 14)
Observation 2: The next favorite option is option 2 and option 2 includes option 1 (9 out of 14)

So, the following way forward is proposed:

Proposal 1: RAN2 agrees that UE can stop monitoring the additional paging occasions only if it detects a transmission addressed to the following from the serving gNB: 

· P-RNTI
· Any other channels/signals are up to RAN1

[bookmark: _GoBack]Proposal 2: Send an LS to RAN1 asking them if there are any other channels/signals that can also reliably used for stopping monitoring of additional POs (i.e. the reliability should be no worse than detection of P-RNTI)
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