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Introduction
This is the kick-off of the offline discussion #06:

· Offline to discuss what we can reply (if not possible to reply then can be included in the schedule for November meeting) (Offline discussion #06, LG)
In the LS from RAN1 (R2-1710032), RAN1 asked the following question:

· RAN1’s question: Per RAN2 definition on Paging Occasion, are the Paging DCI and Paging Message sent in the same Paging Occasion or they can be sent in the different Paging Occasions.
Note that LTE PO is defined in 36.304 as follows:

	One Paging Occasion (PO) is a subframe where there may be P-RNTI transmitted on PDCCH or MPDCCH or, for NB-IoT on NPDCCH addressing the paging message. In P-RNTI transmitted on MPDCCH case, PO refers to the starting subframe of MPDCCH repetitions. In case of P-RNTI transmitted on NPDCCH, PO refers to the starting subframe of NPDCCH repetitions unless subframe determined by PO is not a valid NB-IoT downlink subframe then the first valid NB-IoT downlink subframe after PO is the starting subframe of the NPDCCH repetitions.


Discussion
Since LTE is considered as a baseline for NR design, RAN2 could potentially respond to RAN1 that RAN2 will reuse definition of LTE PO for NR PO. 

Companies are requested to provide your view on the following questions in order to draft a reply LS to RAN1:
Q1: Do you agree that NR PO is defined for UE to monitor NR PDCCH addressing paging (e.g. Paging Group Indicator or Paging DCI) as in LTE? i.e. the subframe(s) where UE receives Paging Message is not used to define the NR PO.

	Company
	Yes/No
	Comment

	LG Electronics
	Yes
	

	Samsung
	No
	1.  In LTE, PDCCH and corresponding PDSCH scheduled by PDCCH is received in same subframe. So UE receives both 'DCI scheduling paging message' and 'paging message' in PO.
2. In NR we have agreed that:
·    UE monitors one paging occasion per DRX cycle for paging reception.

·     Paging occasion can consist of multiple        time slots (e.g. subframe or OFDM symbol). The number of time slots in a paging occasion is configurable via system information: A network may transmit a paging using a different set of DL TX beam(s) or repetitions in each time slot.

·    Transmission mechanism of paging in each time slot is up to RAN1 decision.
So as in LTE, paging DCI and corresponding paging message is received by UE in its PO.

	Xiaomi
	No
	In LTE, DCI and paging message are located in the same subframe which is called paging ocassion.

In NR, however, paging DCI and paging message may not necessarily be located in the same subframe. But we can still consider them together as a paging occasion. 

	Huawei
	Yes
	The purpose of the PO is for the UE to know when to monitor for paging scheduling.

As noted by other companies, in NR the DCI and paging message may not be located in the same subframe, and it seems it would complicate the definition of paging occasion if we forced the PO to encompass also the paging message (creating overlapping or discontinuous POs).  We think the expedient approach is just to define the paging occasion by when the DCI is sent.

	vivo
	Yes
	NR PO should be defined for a UE to monitor NR PDCCH addressing paging. Before receiving paging message, UE anyway needs to monitor PDCCH first. Thus, we can focus on where to monitor PDCCH addressing paging during PO.
Where to receive paging message is the next question. 

	Ericsson
	Yes
	It seems that the LTE definition is also applicable to NR, and would in theory allow separation of paging DCI and paging message.

	Lenovo/ MotM
	Yes
	We see no technical reason to restrict NR PDCCH monitoring for P-RNTI and paging message to be in the same PO.

	MediaTek
	Yes
	As Samsung commented, LTE UE receives both 'DCI scheduling paging message' and 'paging message' in PO. In NR, if separation of paging DCI and paging message is allowed, PO should be defined for the UE to know when to monitor for paging scheduling. Notice that this is what we do for NB-IOT in which NPDCCH and paging message are not transmitted in the same subframe (see Sec. 7.1, TS 36.304).

	Interdigital
	Yes
	The paging DCI should be sent in the UE’s PO so the UE knows when it receives paging.  However, the paging message may or may not be sent during the PO.  For instance, if paging indicator is used, due to UE feedback followed by paging message transmission, the paging message can be sent in a subsequent subframe which is not in the UE’s PO. 

	ZTE
	Yes
	In general, yes, but we are a bit unsure whether the DCI in RAN1 question is referring to both Paging group indicator and paging message or not.

	Panasonic
	Yes
	It seems the question itself already assumed the paging DCI and paging message can be transmitted in different subframes. If this is the case, we think PO is defined for the UE as when to monitor the paging DCI.  



	Nokia
	Yes
	We agree that the paging group indicator and the paging message do not need to coincide in the same PO.

	Convida
	Yes
	The purpose of PO as per LTE definition is for UE to know when to monitor for paging, which in LTE includes the P-RNTI. It so happens that in LTE, PDSCH carrying the actual paging message is also scheduled in the same PO but in NR, it doesn’t need to be the case.

	Qualcomm
	Yes
	PO should indicate where to monitor for paging; the message can be delivered in a different subframe.


Q2: Do you agree that it is up to RAN1 whether NR Paging Message is transmitted in the PO (where the Paging Group Indicator or the Paging DCI may be transmitted) or somewhere after the PO?

	Company
	Yes/No
	Comment

	LG Electronics
	Yes
	

	Samsung
	No
	According to RAN2 agreements in NR, UE monitors only one PO per DRX cycle. So as in LTE, paging DCI and corresponding paging message is received by UE in its PO. 

	Xiaomi
	
	From RAN2 point of view, we should support the flexibility of having paging DCI and paging message in different subframes which may be beneficial for some RAN1 design.

	Huawei
	Yes
	We assume RAN2 would define the paging occasion at subframe granularity.  This means that if RAN1 arrange for the paging message to be transmitted in the same subframe as the DCI, it would certainly land in the same PO.  Otherwise it could come sometime after the PO.

	vivo
	Yes
	Of cause it should be decided in RAN1. Our RAN2 only needs to define the concept of paging occasion and procedure for UE to receive paging message. 

	Ericsson
	Yes
	We have not identified any major RAN2 impact of potential transmission of paging message outside the PO.

	Lenovo/MotM
	Yes
	RAN2 has no reason/ restriction why the DCI and the corresponding message must be in the same time slot/ symbol.

	MediaTek
	Yes
	This is RAN1 responsibility.

	Interdigital
	Yes
	From RAN2 point of view, at least support of paging indicator (option 2 or 4) will require paging message to be transmitted outside of the paging occasion.  It will therefore be upto RAN1 which option to be supported. 

	ZTE
	Yes in general, the design is up to RAN1. 
	However, we should also answer the RAN1 question about what RAN2 understanding is (i.e. from our perspective, the paging DCI and paging message may or may not be in the same subframe) and then the details may be left to RAN1

	Panasonic
	Yes
	This question already assumed the answer of Q1 is ‘yes’. Maybe the question can be rephrased as “Do you agree that it is up to RAN1 whether NR Paging Message is transmitted in the same subframe where Paging DCI may be transmitted, or somewhere after the subframe?”

	Nokia
	Yes
	It would be up to RAN1 to transmit the paging message in the same or different PO.

	Convida
	Yes
	The scheduling of the actual paging message including time domain resource scheduling is up to RAN1 and we see no show-stopper or added complexity to receiving the paging message outside the PO, particularly if we consider the fact that unlike LTE, in NR, DL grant assignment and corresponding DL reception may not happen in the same time slot.

	Qualcomm
	Yes
	The determination of actual locations for DCI/indicator and message are RAN1 responsibility.


Q3: Please make any comment on the draft LS attached in Annex (see below), if you have.
Note that the initial version of the reply LS in Annex is drafted based on the assumption that LTE PO concept is reused for NR PO.
	Company
	Comment

	Samsung
	In LTE, PDCCH and corresponding PDSCH scheduled by PDCCH is received in same subframe. So in LTE, UE receives both 'DCI scheduling paging message' and 'paging message' in PO.
According to RAN2 agreements in NR, UE monitors only one PO per DRX cycle. So as in LTE, paging DCI and corresponding paging message is received by UE in its PO. 

	Xiaomi
	No matter whether paging DCI and paging message are sent in the same subframe or not, we can consider them as a whole, i.e. refering to the paging DCI and paging message as a paging occasion. We can indicate RAN1 that RAN2 can support paging DCI and paging message in different subframes if RAN1 think it is beneficial.

	Huawei
	We agree with the content of the LS as drafted.
Considering that it is not clear now in RAN1 whether the paging group indicator is part of the DCI or separate (if it exists at all), maybe the description of it should be worded a bit softer, e.g. “monitor the Paging DCI/Paging Group Indicator in its own PO”, to avoid giving the impression that the group indicator is well defined as a separate entity.

	vivo
	We agree with the draft LS as attached. For LTE background part, we slightly prefer some kind of simple way instead of such thorough explanation. 

	Ericsson
	We also agree with the content of the LS and would support the softening proposed by Huawei.

The LTE description might be slightly simplified by removing the definition of the starting subframes for MPDCCH and NPDCCH, i.e. “In LTE, one Paging Occasion (PO) is a subframe where there may be P-RNTI transmitted on PDCCH or MPDCCH or, for NB-IoT on NPDCCH addressing the paging message.”

	MediaTek
	We generally agree to the content of the draft LS.

	Interdigital
	The draft LS looks good as a baseline.  One comment may be to observe that if paging indicator is supported, the paging DCI and paging message may need to be transmitted in separate nsubframes.  The LTE background can also be shortened.

	ZTE
	Yes with slight revision as proposed below (to clarify that from our perspective we don’t have restrictions eitherway):

In the same manner as in LTE, RAN2 thinks that NR PO is defined for UE to monitor NR PDCCH addressing paging (e.g. Paging Group Indicator or Paging DCI). UE is required to monitor the Paging Group Indicator or the Paging DCI in its own PO. From RAN2 perspective, the subframe(s) where UE receives Paging Message may or may not be the same subframe as the one in which the DCI is received.

	Panasonic
	If the majority of companies think Q1 is ‘yes’, we agree the content of the draft LS.  

	Nokia
	We generally agree to the content of the draft LS.

	Convida
	We Agree with the draft LS and also support the rewording proposed by Huawei regarding paging DCI and paging group indicator monitoring proposed by Huawei.

	Qualcomm
	It would be good to clarify to RAN1 that paging message does not necessarily be sent in a PO (as implied in the question).


Summary
In the offline discussion, we discussed three questions listed above. 14 companies provided their views on the questions.
Q1: Do you agree that NR PO is defined for UE to monitor NR PDCCH addressing paging (e.g. Paging Group Indicator or Paging DCI) as in LTE? i.e. the subframe(s) where UE receives Paging Message is not used to define the NR PO.

12 companies agreed that NR PO is defined for UE to monitor NR PDCCH addressing paging (e.g. Paging Group Indicator or Paging DCI) as in LTE? i.e. the subframe(s) where UE receives Paging Message is not used to define the NR PO.
Two companies did not agree. They consider both Paging DCI and Paging Message for definition of the PO.
Proposal 1: NR PO is defined for UE to monitor NR PDCCH addressing paging (e.g. Paging Group Indicator or Paging DCI) as in LTE. The time duration where UE receives Paging Message is not used to define the NR PO, regardless of whether the Paging Message is transmitted within the PO or not.
Q2: Do you agree that it is up to RAN1 whether NR Paging Message is transmitted in the PO (where the Paging Group Indicator or the Paging DCI may be transmitted) or somewhere after the PO?

12 companies agreed that it is up to RAN1 whether NR Paging Message is transmitted in the PO (where the Paging DCI may be transmitted) or somewhere after the PO. Some companies think that RAN2 can indicate to RAN1 that the paging DCI and paging message may or may not be in the same time duration.
One company did not agree. They think that UE receives paging DCI and corresponding paging message in its PO.
One company think that no matter whether paging DCI and paging message are sent in the same subframe or not, we can consider them as a PO.
Proposal 2: It is up to RAN1 whether NR Paging Message is transmitted in the PO (where the Paging Group Indicator or the Paging DCI may be transmitted) or somewhere after the PO.
Q3: Please make any comment on the draft LS attached in Annex (see below), if you have.
10 companies support the contents of the draft LS shown in Annex with potential revision.
Two companies have different view than the contents of the draft LS. They think that both paging DCI and corresponding paging message are used to define a PO.
Two companies did not make any comment on the contents of the draft LS.
Considering the offline discussion, we propose to revise the texts as written in Annex. The proposed reply LS to RAN1 is found in R2-1712015.
Proposal 3: The reply LS is sent to RAN1 as written in Annex. The proposed reply LS to RAN1 is found in R2-1712015 (copied from Annex).
Conclusion

In conclusion, based on the views from a majority of companies, we propose:

Proposal 1: NR PO is defined for UE to monitor NR PDCCH addressing paging (e.g. Paging Group Indicator or Paging DCI) as in LTE. The time duration where UE receives Paging Message is not used to define the NR PO, regardless of whether the Paging Message is transmitted within the PO or not.

Proposal 2: It is up to RAN1 whether NR Paging Message is transmitted in the PO (where the Paging Group Indicator or the Paging DCI may be transmitted) or somewhere after the PO.

Proposal 3: The reply LS is sent to RAN1 as written in Annex. The proposed reply LS to RAN1 is found in R2-1712015 (copied from Annex).
Annex: draft reply LS to RAN1
1. Overall Description: 
RAN2 would like to thank RAN1 for the LS on NR Paging Occasion. RAN2 has the following answer to the RAN1’s question:

RAN1’s question: Per RAN2 definition on Paging Occasion, are the Paging DCI and Paging Message sent in the same Paging Occasion or they can be sent in the different Paging Occasions.
RAN2’s answer:
In LTE, one Paging Occasion (PO) is a subframe where there may be P-RNTI transmitted on PDCCH or MPDCCH or, for NB-IoT on NPDCCH addressing the paging message. 
In the same manner as in LTE, RAN2 thinks that NR PO is defined for UE to monitor NR PDCCH addressing paging (e.g. Paging Group Indicator or Paging DCI). UE is required to monitor the Paging Group Indicator/the Paging DCI in its own PO. From RAN2 perspective, paging message does not necessarily be sent in a PO. It is up to RAN1 whether NR Paging Message is transmitted in the PO (where the Paging Group Indicator or the Paging DCI may be transmitted) or somewhere after the PO.

2. Actions:

To RAN WG1 group:
ACTION: 
RAN WG2 kindly requests RAN WG1 to take into account the above answer for their work on paging transmission.
3. Date of Next TSG-RAN2 Meetings:

RAN2#100
27 Nov - 1 Dec 2017
Reno



USA
RAN2 AH
22 - 26 Jan 2018
Vancouver


Canada
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