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Introduction
In RAN1#107bis-e meeting [1][2], the additional updates to RRC parameters are completed [3] and the remaining FFS items are also addressed [4]. In this summary, the following topics are to be discussed for identifying necessary solution(s), based on companies’ contributions in [5]-[26]:

· Section 2: Maintenance on PEI design
· (Section 2.1) Remaining FFS related to PEI-O location design
	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) - 



· (Section 2.2) Whether to confirm working assumption on SS#0 for PEI-O and clarification for TS 38.304
	Working assumption
· SearchSpaceId = 0 can be configured forpeiSearchSpace for the case of CORESET multiplexing pattern 2 or 3



· Section 3: Other specification CR related issues
· Including clarifications for RAN2 specification(s)
 
· Section 4: Other remaining issue(s)

The related discussions took place in the email thread titled by “[108-e-R17-PowSav-01] Email discussion for maintenance on potential paging enhancements” within RAN1 email reflector.


Maintenance on PEI Design
Remaining FFS related to PEI-O location design
In RAN1#107bis-e meeting, there is one remaining FFS related to PEI-O location design:
	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) - 



In the following table, there summary companies’ views on the FFS:

	Company name
	Company View/Comment(s)

	Huawei, HiSilicon
	Proposal 1: It is not necessary to restrict the two PFs associated with one PEI-O within the same paging cycle.


	vivo
	

	ZTE, Sanechips
	

	OPPO
	

	CATT
	Proposal 2: Adding the description of “within the same paging cycle” is not necessary, and the following is clear:
· If one PEI-O is associated with POs of 2 PFs, the two PFs are consecutive PFs configured in SIB.


	NTT DOCOMO
	Proposal 1: If one PEI-O is associated with POs of two PFs, two PFs should be consecutive PFs within the same paging cycle.


	Spreadtrum
	

	Panasonic
	Proposal 1: Regarding whether the two PFs are consecutive PFs within the same paging cycle if one PEI-O is associated with POs of 2 PFs, it is the case that can be reflected by the previous agreement but there is no need to be agreed as no specification impact is expected from RAN1.


	Intel
	Proposal 2: If two consecutive PFs are associated with a PEI, the two PFs belong to the same paging cycle.


	Apple
	Proposal 1: If one PEI-O is associated with POs of 2 PFs, the two PFs are consecutive PFs within the same paging cycle.
· It is up to RAN2 how to capture it in TS 38.304.


	CMCC
	[bookmark: _Hlk95140168]Proposal 1. If one PEI-O is associated with POs of 2 PFs, the two consecutive PFs configured in SIB are not restricted within the same paging cycle.


	Xiaomi
	

	Samsung
	Conclusion: if one PEI-O is associated with POs of 2 PFs, the two PFs are consecutive PFs within the same paging cycle. 


	MediaTek
	Conclusion 1: The following restriction is not included for PEI:
· If two PFs are associated with a PEI, the two PFs belong to the same paging cycle


	Qualcomm
	[bookmark: o1]Observation 1: The main bullet of the agreement below does not provide complete information for the UE to correctly determine the first PF of two PFs associated with the PEI-O implied by the example. To resolve this issue, it needs to be further clarified that two PFs associated with same PEI-O are consecutive PFs within the same paging cycle.

	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) - 



[bookmark: p1]Proposal 1: If two PFs are associated with a PEI-O, the two PFs belong to the same paging cycle.


Figure 1: Two PFs associated with same PEI-O


	Ericsson
	

	Transsion
	[bookmark: proposal4]Proposal 4: Two PFs are consecutive PFs within the same paging cycle.


	InterDigital
	Proposal 2: If one PEI-O is associated with POs of 2 PFs, the two PFs are consecutive PFs within the same paging cycle.


	Nokia
	Proposal: If two PFs are mapped to same PEI, the PFs are consecutive PFs and contained within the same paging cycle.


	LG Electronics
	Proposal 1: The two PF are consecutive PFs configured in SIB or RRCRelease message. 


	Nordic Semi.
	Proposal-3: Inform RAN2 that from RAN1 point of view, two PFs are consecutive PFs within the same paging cycle.




From the above table, the following statistics can be summarized:
On whether to restriction the two PFs are consecutive PFs within the same paging cycle for the case two PFs are associated with one PEI-O?
· Yes (9): DoCoMo, Intel, Apple, Samsung, Qualcomm, Transsion, InterDigital, Nokia, Nordic
· No need (6): HW&HiSi, CATT, Panasonic, CMCC, MTK, LG (further include RRCRelase message case)

It can be observed that companies’ views are diverse. Since current specification doesn’t include such restriction, moderator would like to invite companies to provide specific example(s) that can show critical issue(s) without such restriction, and, if available, please kindly input to Table 1:

[bookmark: _Ref96358914]Table 1 (1st round): Inviting companies’ specific example(s) that shows critical issue(s) without 
the restriction of the same paging cycle for the PFs that are associated with one PEI-O
	Company name
	Company View/Comment(s)

	Nokia
	If we contain the two PF (mapped to one PEI) to same paging cycle, the mapping between PF to PEI can be determined implicitly and no additional parameters is needed.

	Spreadtrum
	We tend to regard the first PF is always the even numbered PF according to the equation to calculate the first PF:
· 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) - 
In addition, for the default paging configuration, the number of PFs in a cycle is no less than 2.
Therefore, we think it is not necessary for the further agreement, but we are open for it if there is leakage of spec.

	Nordic
	If it is common understanding that there is always an even number of PFs in a cycle, then first and second consecutive PF should be in the same paging cycle.  Here assuming that “first PFs” are always even PFs indexed starting from 1.  So, equation should be updated, in our opinion. 


	CATT
	The DRX value T is a UE-specific value indicated by NAS signaling during UE registration as follows,

	DRX value (bits 4 to 1 of octet 3)

This field represents the DRX cycle parameter 'T' as defined in 3GPP TS 38.304 [28].


	Bits

	4
	3
	2
	1
	

	0
	0
	0
	0
	DRX value not specified

	0
	0
	0
	1
	DRX cycle parameter T = 32

	0
	0
	1
	0
	DRX cycle parameter T = 64

	0
	0
	1
	1
	DRX cycle parameter T = 128

	0
	1
	0
	0
	DRX cycle parameter T = 256

	

	All other values shall be interpreted as "DRX value not specified" by this version of the protocol.

Bits 5 to 8 of octet 3 are spare and shall be coded as zero.

	



The value of default paging cycle configured by RRC in DownlinkConfigCommonSIB IE is also based on the T value of PF32, 64, 128, 256 only for the derivation of paging occasion of a given UE.  

The default paging cycle could be different to that of UE-specific DRX cycle for paging monitoring.   If we would restrict 2 paging frames to the same paging cycle.   Is it for UE-specific paging DRX cycle or default paging cycle.  

We don’t see any further restriction is needed to have two paging frames in the same DRX cycle since it will create additional specification works and unnecessary complexity of UE procedure in determining the paging cycle when NAS assigned UE-specific paging DRX cycle is different to the default paging cycle.  


	Qualcomm
	Without the FFS to be agreed, the main bullet does not provide complete information for how to determine the first PF associated with the PEI-O. The formula in note provides the complete information though.  
We think the two PFs should be within the same paging cycle. Otherwise, it will cause the problem that two PFs supposed to be associated with the same PEI-O are not mapped to the same PF. Alternative solution is to remove “as an example” in the agreement so that the overall agreement is a complete design.

Agreement
If one PEI-O is associated with POs of 2 PFs,
· The two PFs are consecutive PFs configured in SIB
· [bookmark: _Hlk96529076]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) - 



	Apple
	The issue in the end is how to ensure the UE knows exactly where to find the PEI-O. We share the same view as QC that if the note actually becomes part of the agreement, then there is no ambiguity left. If companies are not willing to agree on the note, we need something else to ensure that there is no ambiguity.
In terms of whether the two consecutive PFs should belong to the same paging cycle, we see that a few issues have been raised:
(1) There is default paging cycle and UE’s paging cycle. Which paging cycle are we referring to here?
(2) The boundary of paging cycle is not well defined here.
Our understanding is that the boundary of paging cycle is defined as: (SFN + PF_offset) mod T = 0.
The paging cycle can be either the default one or UE’s. Because there are always an even number of POs within a paging cycle, the two consecutive PFs should always belong to the same paging cycle.
The first step would be to align whether all companies share the same understanding or not. Regarding whether this particular sentence should be captured as is in the specs, that can be separately discussed (or even leave it to RAN2 to decide).

	ZTE, Sanechips
	There are default paging cycle and UE specific paging cycle for paging monitoring, the description of the FFS may cause inconsistent understanding about “same paging cycle”. 
While as agreed in RAN1#107-e, the index of a PO associated with one PEI can be calculated by UE_ID, Ns, N and i_s, gNB just decides the mapping between POs in PFs and PEIs based on the formula. The formula in note provides the complete information for determining the first PF without ambiguity. Therefore, a more direct method is to remove “As an example” in note.
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) - 

As to the proposal about even PF, we think UE doesn’t calculate other PFs, either, according to TS38.304. And this is also the reason why we discussed about how to determine “first PF” based on UE’s own PF.


	Ericsson1
	We are OK to clarify that two PFs associated with a PEI-O belong to the same default paging cycle.

	vivo
	From our understanding, this FFS is given from the Network perspective. Hence, our preference is to restrict two PFs to be within the same paging cycle since there seems to be no reason for the Network not to configure the mapping between PEI and PO/PF starting with the first PF of the paging cycle. Besides, we are also open to leave it to RAN2 to decide.

	Sharp
	We support two PFs associated with one PEI are consecutive PFs within the same paging cycle. The benefit is not clear why to support the cases with one PEI for different PFs which may be in different paging cycle.

	Intel
	We share similar views as QC and Apple. Moreover, use case of PFs that are in different cycles but addressed by same PEI-O does not seem to be common.

	Huawei, HiSilicon
	1. Based on the existing specification, the supported DRX cycle values for IDLE/inactive UE are {rf32, rf64, rf128, rf256}. The shortest length of either UE specific or default paging cycle is 320ms. The supported value range of N for paging is {T, T/2, T/4, T/8, T/16}, i.e. supported paging frame densities (i.e. T/N) are one paging frame in every {1, or 2, or 4, or 8, or 16} radio frames. The sparsest configuration supported by TS 38.331 is T/16, where two consecutive PFs have a period of 16 radio frames. Based on the above value ranges of specification, the number of paging frames in a paging cycle, regardless UE specific or default paging cycle, are at least two and always an even number. Based on the above observations, we think the equation of [image: ] is already clear regarding the association of PEI and POs.
We agree with some companies’ comments that there is not any definition of start or end of paging cycles in the specification. We don't think it is essential to introduce such concept in the specification.

	CMCC
	We think the restriction is not needed. Although UEs’ paging cycles are various, the PF interval is the same for all PFs from network side, since the parameter nAndPagingFrameOffset is provided in SIB and common for all paging cycles. That is one UE can always know whether its PF is the first PF or second PF associated to the PEI if provided the PEI-O configuration and nAndPagingFrameOffset and regardless whether its paging cycle is different from other UE or not. 

	OPPO
	If there is always an even number of PFs in a cycle, we prefer the two PFs are consecutive PFs within the same paging cycle.

	MediaTek
	The only case we the two PFs associated with one PEI-O belongs to two different paging cycles is there is only one PF in a paging cycle (either default or UE). According to the analysis by HW&HiSi, the longest period of PF is 160 ms while the smallest paging cycle is 320 ms, and there is always 2 or a power of 2 PFs in a paging cycle. In this regard, there is no such issue in NR specification (and we haven’t observed a specific setting provided to show such issue). 

	LGE
	We are fine with clarification. 
Anyway, we would like to ask what was the intention of the text “configured in SIB” in the first bullet. We believe that PEI-O determination based on UE specific DRX cycle is supported as well, and the it should be considered that UE specific DRX cycle can be configured via RRCRelease message. 

	Panasonic
	In our understanding, the current agreements already reflects the mapping between PEI and PFs clearly. If some companies still think the description is not complete for UE behaviour, we are okay to explicitly mention that the first PF is even numbered in one PEI-O is associated with POs of 2PFs.
This should be sufficient in our view.

	Samsung
	According to the following agreement, POnumPerPEI is a factor of total PO number in a paing cycle. Our understanding is the restriction has alreay been supported. 

Agreement
Support mapping one PEI to POnumPerPEI PO(s) in one or multiple PF(s)
        POnumPerPEI is a factor of  (total PO number in a paging cycle) and configurable via SIB for the cell with the value range of {1, 2, 4, 8}
1. The Maximum number of PF associated with one PEI is up to 2
        Note: Maximum number of paging indication bits in DCI format 2_7 can be kept the same for any configuration of POnumPerPEI, e.g., by applying a smaller subgroupsNumPerPO and a larger POnumPerPEI.
        Note: Larger value of POnumPerPEI can reduce the average PEI overhead per PO, but there can also cause potentially larger paging latency and larger UE power consumption due to longer UE wake-up time before PO monitoring, which can be significant with large value of (T/N).


	DOCOMO
	As mentioned by QC, we think there is ambiguity left about how to determine the first PF associated with the PEI-O in the current agreement.

	Xiaomi
	Agree with QC that,  how to determine the first PF should be made clear.
And we also agree that the two PFs should be consecutive from gNB perspective. But in current spec, we only define paging cycle length, we don’t have a definition for where a paging cycle start/end. 



Moderator would like to thanks companies’ inputs. From the above table, moderator has the following observations:
1. There is no specific setting provided to show the case where two the PFs associated with one PEI-O belongs to two different UE paging cycle 
2. Spreadtrum, HW&HiSi, Samsung, and MTK show current specification already prevents such case
3. QC and ZTE suggest, if there is no such case, RAN1 can explicitly confirm the fomular in previous RAN1 agreement so as to close the FFS.

For the observations, moderator tends to agree with that current specification already ensures that the two PFs associated with one PEI-O are consecutive PFs within the same paging cycle (either default or UE). If it is the case, the suggestion from QC and ZTE looks a good way forward to close the FFS. In this regard, moderator would like to suggest the following conclusion, and companies please kindly provide your view(s)/suggested revision(s), if available, to the table below. It is noticed that the formula looks also valid for the case of one PF is associated with one PEI-O.

Proposed conclusion 2.1-1 (2nd round):
SFN of the first PF of the PF(s) associated with the PEI-O can be provided by (SFN of UE’s PF) - 

Table 2 (2nd round): Companies’ view(s)/suggested revision(s) on Proposed Conclusion 2.1-1
	Company name
	Company View/suggested revision

	CATT
	We are OK to have the conclusion as an example since it is IDLE UE procedure and would be captured in 38.304

	Qualcomm
	We support conclusion 2.1-1 to make the formula an explicit agreement. Otherwise the agreement itself is not a complete design.

	Apple
	We support the proposed conclusion. Even though it is captured in 38.304, RAN2 captures it based on RAN1 agreements. In this sense, RAN1 agreements should be clear and not leave any ambiguity for RAN2 to do guess work.

	Nokia_2
	We are OK with the conclusion.

	Ericsson2
	OK in principle -  “can be provided” should be “is provided”?

	Xiaomi
	OK with the proposal,and also OK with Ericsson’s update.

	Samsung 
	OK

	ZTE, Sanechips
	Support the conclusion 2.1-1, and also OK with Ericsson’s update.

	CMCC
	Ok with Ericsson’s update

	vivo
	OK

	LGE
	We support the proposed conclusion, and fine with Ericsson’s update. 

	Huawei, HiSilicon
	We feel that the conclusion is not needed, and we have already make a note in the last meeting. If the group is clear that there is no issues by current agreement and specification, we don’t see a need to repeat the agreement in the last meeting or we can make conclusion that “there are always 2 or a power of 2 PFs in a paging cycle by existing specifation”.

	OPPO
	OK with the conclusion.

	Intel
	OK

	IDCC
	OK

	
	



After further email discussion, the following revised conclusion is approved by chair via email on 3/1:
	Conclusion
SFN of the first PF of the PF(s) associated with the PEI-O is provided by (SFN of UE’s PF) - [image: ]





Whether to confirm the working assumption on SS#0 for PEI-O 
In RAN1#107bis-e meeting, the following working assumption is agreed:
	Working assumption
SearchSpaceId = 0 can be configured forpeiSearchSpace for the case of CORESET multiplexing pattern 2 or 3



In the following table, there collect companies’ views on whether to confirm the working assumption on SS#0 for PEI-O:

	Company name
	Company View/Comment(s)

	Huawei, HiSilicon
	

	vivo
	Proposal 3: Confirm the following working assumption as an agreement.
Working assumption
· SearchSpaceId = 0 can be configured forpeiSearchSpace for the case of CORESET multiplexing pattern 2 or 3


	ZTE, Sanechips
	[bookmark: _Toc15007][bookmark: _Toc29465][bookmark: _Toc8436][bookmark: _Toc7872][bookmark: _Toc23252][bookmark: _Toc95758145][bookmark: _Toc25972][bookmark: _Toc9846][bookmark: _Toc21503][bookmark: _Toc11330][bookmark: _Toc86840263][bookmark: _Toc19332]Proposal 1: Confirm the working assumption, SearchSpaceId = 0 can be configured for peiSearchSpace for the case of CORESET multiplexing pattern 2 or 3.


	OPPO
	

	CATT
	The text proposal for the working assumption that SearchSpaceId = 0 can be configured for peiSearchSpace for the case of CORESET multiplexing pattern 2 or 3 is as follows,
	<----------Text proposal 2----------->
10.1 	UE procedure for determining physical downlink control channel assignment
*** Unchanged text is omitted ***
If a UE is not provided peiSearchSpace for Type2A-PDCCH CSS set, the UE does not monitor PDCCH for Type2A-PDCCH CSS set on the DL BWP. The CCE aggregation levels and the maximum number of PDCCH candidates per CCE aggregation level for Type2A-PDCCH CSS set are given in Table 10.1-1. 
If a UE is provided a zero value for searchSpaceID configured in peiSearchSpace and for SS/PBCH block and CORESET multiplexing pattern 2 and 3, the UE determines monitoring occasions for PDCCH candidates of the Type2A-PDCCH CSS set as described in Clause 13.
*** Unchanged text is omitted ***



Proposal 3: ‘peiSearchSpace’ can be configured with SearchSpaceZero.


	NTT DOCOMO
	

	Spreadtrum
	Proposal 2: When SearchSpaceId = 0 is configured for peiSearchSpace, the PDCCH monitoring occasions for PEI are same as for RMSI as defined in clause 13 in TS 38.213.


	Panasonic
	Proposal 2: Although we may live with confirming the working assumption of only supporting multiplexing pattern 2/3 for search space #0, our preference is also to support multiplexing pattern 1. We encourage companies to check further whether such restriction is essential for landing the feature in commercialization by restricting gNB implementation.


	Intel
	

	Apple
	

	CMCC
	

	Xiaomi
	

	Samsung
	

	MediaTek
	Proposal 1: Confirm the following working assumption:
	Working assumption
SearchSpaceId = 0 can be configured forpeiSearchSpace for the case of CORESET multiplexing pattern 2 or 3



When SS#0 is utilized by PO, there is special description in clause 7 of TS 38.304 for PO realization which depends on the value of Ns parameter:
	When SearchSpaceId  =  0  is  configured  for  pagingSearchSpace, Ns  is  either 1 or 2. For  Ns  = 1, there is  only  one PO which  starts  from  the first PDCCH  monitoring  occasion  for paging  in  the PF. For Ns  = 2, PO  is  either in  the first half frame (i_s  = 0) or the second  half  frame (i_s  = 1) of  the PF.



Since there can be one PEI-O associated with 2 POs for the case Ns = 2, direct reuse of the same description as PO is not reasonable. On the other hand, since PEI-O association with SSB has been clearly defined, and network can configure the time offsets, i.e., PEI-F_offset and firstPDCCH-MonitoringOccasionOfPEI-O, to explicitly specify the start of PEI-O, therefore there is no need to include a specifical PEI-O description for the case SS#0 is utilized.
[bookmark: _Ref95773547]
Conclusion 2: PEI-O definition and location determination are independent from the configured value of SearchSpaceId in peiSearchSpace


	Qualcomm
	[bookmark: p2]Proposal 2: Confirm the following working assumption: 
· SearchSpaceId = 0 can be configured for peiSearchSpace for the case of CORESET multiplexing pattern 2 or 3.


	Ericsson
	[bookmark: _Toc95735012]Proposal 1  Adopt TP1 for 38.213-h00, subclause 10.1 to reflect BDs/CCEs when searchSpaceZero is used for PEI.

<begin TP1 for 38.213-h00, subclause 10.1>
If a UE is not provided peiSearchSpace for Type2A-PDCCH CSS set, the UE does not monitor PDCCH for Type2A-PDCCH CSS set on the DL BWP. The CCE aggregation levels and the maximum number of PDCCH candidates per CCE aggregation level for Type2A-PDCCH CSS set are given in Table 10.1-1 when the UE is provided a non-zero value for searchSpaceID for the Type2A-PDCCH CSS set. The CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level for Type2A-PDCCH CSS set are given in Table 10.1-1 when the UE is provided a zero value for searchSpaceID for the Type2A-PDCCH CSS set.
<end TP1>


	Transsion
	[bookmark: proposal3]Proposal 3: SearchSpaceId=0 can be configured for peiSearchSpace for the case of CORESET multiplexing pattern 2 or 3.


	InterDigital
	Proposal 1: Confirm the following working assumption: SearchSpaceId = 0 can be configured for peiSearchSpace for the case of CORESET multiplexing pattern 2 or 3.


	Nokia
	

	LG Electronics
	

	Nordic Semi.
	Proposal-1: For CORESET multiplexing pattern 2 and 3, peiSearchSpace can be configured to be 0. If peiSearchSpace is not configured, UE does not monitor PEI in the initial DL BWP.
· No RAN1 spec change required.


	
	



From the above table, the following statistics can be obtained: 
Whether to confirm the working assumption on SS#0 for PEI-O:
· Yes (8): vivo, ZTE, Spreadtrum, MTK, QC, Transsion, InterDigital, Nordic
· No (1): CATT (need to include pattern 1)

While CATT proposes inclusion of pattern 1, there is also a suggested text proposal by CATT for supporting SS#0 under CORESET multiplexing pattern 2 or 3. Given the extensive email discussion in RAN1#107bis-e meeting, moderator would like to suggest moving forward with the confirmed working assumption as well as the suggested text proposal by CATT, as the following proposal. Companies are encouraged to provide your views/comments to Table 2 for Proposal 2.2-1.

Proposal 2.2-1: 
· Confirm the following working assumption:
	Working assumption
SearchSpaceId = 0 can be configured for peiSearchSpace for the case of CORESET multiplexing pattern 2 or 3



· Adopt the following text proposal to subclause 10.1 of TS 38.213:
	10.1 	UE procedure for determining physical downlink control channel assignment
*** Unchanged text is omitted ***
If a UE is not provided peiSearchSpace for Type2A-PDCCH CSS set, the UE does not monitor PDCCH for Type2A-PDCCH CSS set on the DL BWP. The CCE aggregation levels and the maximum number of PDCCH candidates per CCE aggregation level for Type2A-PDCCH CSS set are given in Table 10.1-1. 
If a UE is provided a zero value for searchSpaceID configured in peiSearchSpace and for SS/PBCH block and CORESET multiplexing pattern 2 and 3, the UE determines monitoring occasions for PDCCH candidates of the Type2A-PDCCH CSS set as described in Clause 13.
*** Unchanged text is omitted ***



[bookmark: _Ref96350700]Table 3 (1st round): Companies’ view(s)/suggested revision(s) on Proposal 2.2-1
	Company name
	Company View/suggested revision

	Nokia
	Fine to confirm the working assumption. For the restriction to multiplexing pattern 2 and 3, it might be simplest if we capture in 38.331 field descriptions, e.g. “peiSearchSpace can be set to zero only if SS/PBCH block and CORESET multiplexing pattern is 2 or 3 is applied”. 

	Spreadtrum
	Fine for confirmation, but it should be captured similar as 38.304 that “the PDCCH monitoring occasions for PEI are same as for RMSI as defined in clause 13 in TS 38.213”. It is very important that the symbol offset is ineffective for the PDCCH monitoring occasions for search space zero. The symbol offset for PO does not take effect on the PDCCH monitoring occasions for search space zero. In other words, in current UE behaviour, the PDCCH monitoring occasion for search space zero in symbol level is predefined in table.

	Nordic 
	OK to confirm WA, but pattern 1 could be supported.

CR not needed, this is already clear from 213. And RAN2 will include the pattern 2/3 restriction

	CATT
	There is no technical justification to exclude multiplexing pattern 1 for SearchSpaceZero used for PEI since the SearchSpaceZero could be used for Paging DCI monitoring.  

Current texts in Clause 13 of TS38.213 include multiplexing pattern 1, 2, and 3.   If we would restrict to multiplexing pattern 2 and 3 only, we need to have additional texts in Clause 10 to indicate the restriction of multiplexing pattern 2 and 3 if peiSearchSpace is configured with “0” value.   

	Qualcomm
	Support to confirm working agreement. Support to include pattern 1 too for PEI search space set.

	Apple
	Fine to confirm the working assumption. We also think it would be sufficient to add the restriction in 38.331 field description.

	ZTE, Sanechips
	Support to confirm the working assumption. For the CR, we think it is more appropriate to leave it to RAN2.

	Ericsson1
	OK to confirm the WA. Agree with Nokia and other companies that multiplexing pattern restriction (already communicated to RAN2) can be captured in RRC spec. 

	vivo
	Support to confirm the working assumption, and not support multiplexing pattern 1. Regarding the corresponding CR, capture this in TS 38.213 is not proper considering the mention from CATT and our understanding is to include it in RAN2 spec i.e., TS 38.304.

	Sharp
	We are ok to confirm the working assumption, and CORESET0 multiplexing pattern1 could also be supported for PEI searchspace.

	Intel
	Ok to confirm WA. We are also supportive to include pattern 1 too.

	Huawei, HiSilicon
	We are fine to confirm the working assumption. But not OK to repeat the discussion in the last meeting, where the working assumption itself is a compromise from both sides. Based on the discussion and guidance captured in the email, in our view, SS#0 is already excluded considering there is no further RRC parameter impact in this meeting.

	CMCC
	Ok to confirm the working assumption.

	OPPO
	OK to confirm the working assumption, but pattern 1 could also be supported. For the CR, we also support to leave it to RAN2.

	MediaTek
	Given it is a working assumption, it should be confirmed if no significant issue identified. We understand network can have better flexiblility in configuring PEI-O while there also observed UE vendors’ concerns during the email discussion in RAN1#107bis-e. The working assumption was agreed as an acceptable compromise to all companies. Given network can still operate PEI with one of up to 4 CSS in SIB1 for FR1, we also suggest to confirm the working assumption and close the issue.

	LGE 
	We are ok to confirm the WA, but still prefer to support searchSpaceZero without restriction (i.e. support multipleing pattern 1). For the text proposal we have similar view with Nokia.

	Panasonic
	Support pattern 1 and okay to confirm the working assumption.

	Samsung 
	OK to conform the working assumption. We also think it’s more appropriate to capture the spec impact in TS 38.331. We are OK with the extension to pattern 1 as well.

	IDCC
	We support confirming the working assumption.

	DOCOMO
	We Support to confirm working assumption.

	Xiaomi
	OK to confirm the working assumption. and can also accept the TP



After further email discussions, including clarification on whether/how UE determines first PDCCH MO of PEI-O based on SearchSpaceZero as well as whether to include additional TP to clause 10 of TS 38.213, the group finally agrees the following agreement (that confirms the WA in RAN1#116bis-e) and will further check whether/what additional TP is needed for spec correctness. For the TP, please also check the last paragraph in Section 4 later.

Agreement
· Confirm the following working assumption:
	Working assumption
SearchSpaceId = 0 can be configured for peiSearchSpace for the case of CORESET multiplexing pattern 2 or 3



· When SearchSpaceId = 0 is configured for peiSearchSpace, subject to SS/PBCH block and CORESET multiplexing pattern 2 or 3, the PDCCH monitoring occasions for PEI-O are same as for RMSI as defined in clause 13 in TS 38.213.
· UE determines first PDCCH MO for PEI-O based on PEI-F_offset and firstPDCCH-MonitoringOccasionOfPEI-O, as previously agreed for the case with SearchSpaceId > 0.
· Note: UE expects the first PDCCH MO for PEI-O determined from PEI-F_offset and firstPDCCH-MonitoringOccasionOfPEI-O is aligned with the MOs for RMSI as defined in clause 13 in TS 38.213.




Related to applying SS#0, Ericsson further proposes to apply the fixed PDCCH  candidate number for such case, in contrary to the configurable PDCCH candidate number as per the following RAN1#107-e agreement.
	Agreement
The CCE aggregation levels and maximum number of PDCCH candidates per CCE aggregation level for PEI PDCCH monitoring occasion are given as the following table. Actual aggregation levels and PDCCH candidates are provided by ‘peiSearchSpace’ configuration in SIB.
	CE Aggregation Level
	Number of Candidates

	4
	4

	8
	2

	16
	1






Although applying the same PDCCH candidate number as Table 10.1-1 can be done by configuration, moderator understands there can be benefit of less configuration overhead. In this regard, moderator would like to invite companies’ views to Table 3 for the following proposal:

Proposal 2.2-2: 
When SearchSpaceId of peiSearchSpace is set to zero, fixed PDCCH candidate number as Table 10.1-1 in TS 38.213 is applied.
· Note: Include the agreement in the comment for the RRC parameter peiSearchSpace
· Include the following text proposal to subclause 10.1 of TS 38.213
	<begin TP for 38.213-h00, subclause 10.1>

If a UE is not provided peiSearchSpace for Type2A-PDCCH CSS set, the UE does not monitor PDCCH for Type2A-PDCCH CSS set on the DL BWP. The CCE aggregation levels and the maximum number of PDCCH candidates per CCE aggregation level for Type2A-PDCCH CSS set are given in Table 10.1-1 when the UE is provided a non-zero value for searchSpaceID for the Type2A-PDCCH CSS set. The CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level for Type2A-PDCCH CSS set are given in Table 10.1-1 when the UE is provided a zero value for searchSpaceID for the Type2A-PDCCH CSS set.

<end TP>



[bookmark: _Ref96356946]Table 4 (1st round): Companies’ view(s)/suggested revision(s) on Proposal 2.2-2
	Company name
	Company View/suggested revision

	Nokia
	We are OK

	Spreadtrum
	Fine

	Nordic
	That is one option, alternative is the following. In any case some CR is needed. 

If a UE is not provided peiSearchSpace for Type2A-PDCCH CSS set, the UE does not monitor PDCCH for Type2A-PDCCH CSS set on the DL BWP. The CCE aggregation levels and the maximum number of PDCCH candidates per CCE aggregation level for Type2A-PDCCH CSS set are given in Table 10.1-1



	CATT
	We don’t agree with the draft CR.  The aggregation level of PEI should follows the PDCCH monitoring behavior by SearchSpaceZerio in Clause 13 of TS38.213.   

	Qualcomm
	We are fine with the proposal.

	Apple
	We are fine with the proposal.

	ZTE
	Fine with the proposal.

	Ericsson1
	Support the proposal. 

Regarding CATT comment, proposal intends to clarify ALs/BDs of PEI are same as that of SearchSpaceZero when SearchSpaceZero is used for PEI. 

38.213, subclause 10.1

The Type0-PDCCH CSS set is defined by the CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level given in Table 10.1-1.

	Sharp
	OK

	Intel
	We support the proposal

	Huawei, HiSilicon
	We are fine in general but with the following update to make it clear. 

If a UE is not provided peiSearchSpace for Type2A-PDCCH CSS set, the UE does not monitor PDCCH for Type2A-PDCCH CSS set on the DL BWP. The CCE aggregation levels and the maximum number of PDCCH candidates per CCE aggregation level for Type2A-PDCCH CSS set are given in Table 10.1-1 when the UE is provided a non-zero value for searchSpaceID for the Type2A-PDCCH CSS set. The CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level for Type2A-PDCCH CSS set are given in Table 10.1-1 when the UE is provided a zero value for searchSpaceID for the Type2A-PDCCH CSS set and for SS/PBCH block and CORESET multiplexing pattern 2 and 3.


	CMCC
	OK

	OPPO
	Support the proposal.

	MediaTek
	We are not supportive of this CR since network can already configure the same PDCCH candidate number as Table 10.1-1 with existing specification. There is no need to specify a special case.

Since there is only Behv-A agreed for PEI, network needs to ensure PEI performance so that UE will not miss its PO. In this regard, setting AL8 or AL16 for DCI format 2_7 looks a reasonable configuration that can also accommodate less UE blind decoding complexity than applying Table 10.1-1. By the above, existing specification looks better for us, and there is no need to change it.

	LGE
	ok

	IDCC
	We are fine with the proposal.

	DOCOMO
	OK

	Xiaomi
	OK with the proposal

	IDCC
	OK



Modeartor would like to thanks companies’ comments on Proposal 2.2-2. Since the desired PDCCH candidate number can be realized by existing specification and there is also impact to existing RRC description, moderator would like to suggest not to process this proposal further so as to avoid impacting current agreed RRC table. 



When SS#0 is utilized by PO, there is special description in clause 7 of TS 38.304 for PO realization which depends on the value of Ns parameter, as quoted below. Since there can be one PEI-O associated with 2 POs for the case Ns = 2, direct reuse of the same description as PO for PEI-O is not correct. 
 
	When SearchSpaceId  =  0  is  configured  for  pagingSearchSpace, Ns  is  either 1 or 2. For  Ns  = 1, there is  only  one PO which  starts  from  the first PDCCH  monitoring  occasion  for paging  in  the PF. For Ns  = 2, PO  is  either in  the first half frame (i_s  = 0) or the second  half  frame (i_s  = 1) of  the PF.



Since PEI-O association with SSB has been defined, and network can configure the time offsets, i.e., PEI-F_offset and firstPDCCH-MonitoringOccasionOfPEI-O, to explicitly specify the start of PEI-O, there looks no need to include a specifical PEI-O description for the case SS#0 is utilized. In this regard, moderator would like to moderator would like to invite companies’ views to Table 4 for the following proposal:

Proposed Conclusion 2.2-3:
When SearchSpaceId of peiSearchSpace is set to zero, the agreed association between PDCCH MO and SSB for PEI-O and the location determination design for PEI-O, based on PEI-F_offset and firstPDCCH-MonitoringOccasionOfPEI-O, still apply.

[bookmark: _Ref96358882]Table 5 (1st round): Companies’ view(s)/suggested revision(s) on Proposed Conclusion 2.2-3
	Company name
	Company View/suggested revision

	Nokia
	So for my clarification that the intent is that when SS#0 is applied, the aforementioned offsets would point to the starting point of the SS#0 (with multiplexing pattern 2/3)?

	Spreadtrum
	No. It is new UE behaviour. If it is supported, the question for clarification is with the symbol offset how can still call it as “SSB/CORSET0 multiplexing pattern 2/3”? It is strange to us. The monitoring slot/symbol for search space zero is predefined. For PO with search space zero, only frame level time position is related to PF equation.

	Nordic 
	Does not make sense, since SSB related MOs are given by specification.


When SearchSpaceId of peiSearchSpace is set to zero, the agreed association between PDCCH MO and SSB for PEI-O and the location determination design for PEI-O, based on PEI-F_offset and firstPDCCH-MonitoringOccasionOfPEI-O, still apply.


	CATT
	WE are not clear about the proposal.   The configuration of PEI-O is independent to the Search space configuration of PEI.   We don’t see the need to have any further agreement or clarification.  

	Qualcomm
	We do not support the proposal. PEI based on search space set #0 PMO should be determined according to Clause 13 of TS38.213. This does not make sense. Otherwise, we do not need to discuss the CORESET/SSB multiplexing pattern limitation in table 2 anymore. 

	Apple
	We do not support the proposal. For SSS#0, the MOs and the association between MOs and SSBs are already clearly defined in TS 38.213 Clause 13. If gNB would like to do something different, it can configured a new SSS.

	ZTE, Sanechips
	Our understanding about the previous WA is that if SearchSpaceId of peiSearchSpace is set to zero, the candidate PDCCH MO for PEI should be based on TS 38.213 Clause 13. Furthermore, the valid PDCCH MO for PEI is determined by the setting of PO, the frame-level offset, and symbol-level offset.
It means that UE doesn’t need to monitor all the PDCCH MO defined in TS 38.213 Clause 13 for PEI, it only monitors the PDCCH MOs that satisfy the PO determination and offset restriction. 
Not sure whether this is the intention of the proposal.

	Ericsson1
	Perhaps this should be an observation since it is reflecting the current PEI specification? 

	vivo
	More clarification is needed. We think the intention of this conclusion might not tend to impact the configuration of SS#0 defined in TS 38.213 Clause 13. Instead, it may try to clarify that PEI location determination will not apply the similar configuration of that of paging search space given as follows?

	When SearchSpaceId  =  0  is  configured  for  pagingSearchSpace, Ns  is  either 1 or 2. For  Ns  = 1, there is  only  one PO which  starts  from  the first PDCCH  monitoring  occasion  for paging  in  the PF. For Ns  = 2, PO  is  either in  the first half frame (i_s  = 0) or the second  half  frame (i_s  = 1) of  the PF.




	Sharp
	If the SearchSpaceId  for  peiSearchSpace is set to zero, the PDCCH monitoring occasions for PEI are the same PO as for RMSI

	Intel
	We share similar concern as QC and Apple. Justification is not quite clear.

	Huawei, HiSilicon
	If SS#0 is configured for SSB/CORESET#0 multiplexing pattern 2 and 3, this means PEI-F_offset and firstPDCCH-MonitoringOccasionOfPEI-O needs to match the monitoring occasions of SS#0. Maybe we should conclude on this or capture it as a note.

	CMCC
	Not support, the legacy SS#0 monitoirng occasion determination should be resued.

	OPPO
	We don’t see the need to have any further agreement or clarification.

	MediaTek
	From the PO description, PDCCH MOs in the PF can be further selected to be first half or second half, which means UE may have ambiguity in judging which half it should monitor PEI-O. To resolve such ambiguity, following the PEI-O indicated by PEI-F_offset and firstPDCCH-MonitoringOccasionOfPEI-O looks a reasonable rule to apply.

	When SearchSpaceId  =  0  is  configured  for  pagingSearchSpace, Ns  is  either 1 or 2. For  Ns  = 1, there is  only  one PO which  starts  from  the first PDCCH  monitoring  occasion  for paging  in  the PF. For Ns  = 2, PO  is  either in  the first half frame (i_s  = 0) or the second  half  frame (i_s  = 1) of  the PF.



Since RAN1 haven’t agree any special rule for PEI-O location determination for the case SS#0 is applied, we assume current design based on PEI-F_offset and firstPDCCH-MonitoringOccasionOfPEI-O still apply. Yet, we share similar view as HW&HiSi and think a conclusion will be useful for RAN2 to correctly capture RAN1 understanding in TS 38.304


	LGE
	We have similar understanding with Nordic. 

	Samsung
	We are supportive of a single rule for PEI-O location determination.  But the agreed association between PDCCH MO and SSB for PEI-O is not clear to us. 

	Xiaomi
	We have similar view as Nordic, one frame offset is enough.

	IDCC
	We share similar views as most companies. It is not clear if this proposal is needed.



Moderator would like to thanks companies’ comments on Proposed Conclusion 2.2-3. Given there is no strong support, moderator suggests not to further process this proposed conclusion.



Other Proposal(s) or Remaining Issue(s) Related to PEI Monitoring
The following table collects companies’ inputs related to remaining issue(s) for PEI monitoring:

	Company name
	Company View/Comment(s)

	Huawei, HiSilicon
	Proposal 2: Network can transmit paging indication in multiple PEI-Os for one PO/PF.

Proposal 3: Support UE transmitting assistance information to inform network preferred PEI-O location in unit of number of SS bursts for time-frequency tracking. 


	vivo
	Proposal 1: For the case one PEI-O indicates POs of two PFs, the value range of firstPDCCH-MonitoringOccasionOfPEI-O should be decided by both the SCS value and half the density of PF in a paging cycle.

Taken Figure 1 as an example, PF density in a paging cycle = 1, SCS is 15kHz and one PEI indicates all POs of two PFs, then PEI-Frame density in a paging cycle = ½ accordingly. Thus, the value range of firstPDCCH-MonitoringOccasionOfPEI-O will be (0, 279) rather than (0, 139). Note that (0, 139) is the range of firstPDCCH-MonitoringOccasionOfPO.


Figure 1: An illustration for the case that PEI-frame density in a paging cycle is half that of PF.


	ZTE, Sanechips
	

	OPPO
	Proposal 1: Clarify UE behaviour if UE does not detect PEI at all PEI occasion(s) for the PO. And adopt the TP in TS38.213.

	TS 38.213 section 10.4:
<Unchanged text is omitted>
10.4A	PDCCH monitoring for early indication of paging
UE is not required to monitor a PO if UE does not detect PEI at all PEI occasion(s) for the PO when provided the parameter for detection of a DCI format 2_7 in RRC_IDLE state or in RRC_INACTIVE state.
<Unchanged text is omitted>




	CATT
	

	NTT DOCOMO
	

	Spreadtrum
	… it was common understanding that the DCI size of DCI format 2_7 can be derived by UE without higher layer parameter. Anyway, the DCI size of DCI format 2_7 is independent of the paging DCI size.
Proposal 1: The DCI size of DCI format 2_7 is independent of the paging DCI size.

… zero or negative gap means the buffer-then-process algorithm at UE side. From our perspective, we think the zero or negative gap may not be mandatorily supported by UE. Therefore, we propose to have conclusion or agreement on the minimum gap between SSB and the associated PEI-PDCCH or paging PDCCH.
Proposal 3: The positive minimum gap between SSB and the associated PEI-PDCCH or paging PDCCH can be defined or concluded as the information/reference for network configuring PEI.

Proposal 4: The minimum gap between SSB and the associated PEI-PDCCH or paging PDCCH reuses the minimum time gap value 1 for DCI format 2_6, i.e. 1/1/1/2 slots for 15/30/60/120kHz respectively.


	Panasonic
	

	Intel
	

	Apple
	

	CMCC
	

	Xiaomi
	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.


	Samsung
	

	MediaTek
	Observation 1: It is not precluded that PEI can be placed right before PO. In this case, there is no warm-up time for UE to prepare PO reception, and UE needs to keep RF reception and sampling in order not to miss buffering paging PDSCH, even though PEI finally indicates that UE is not paged.

Observation 2: Connected mode UE can report requirement of a 3-ms time gap between Rel-16 DCP/WUS and the start of the associated DRX on-duration. It allows UE to first enable short duration of RF reception on DCP/WUS, disable RF reception, and decide whether to resume RF reception for upcoming DRX on-duration based on DCP/WUS outcome. It is not reasonable for idle/inactive mode UE to perform more power consuming reception than a connected mode UE.

Proposal 2: For paging early indication by DCI format 2_7, an application delay of [5] ms is introduced.


	Qualcomm
	Proposal 3: It is supported that UE transmits assistance information on the preferred offset between PEI and PO, in unit of number of SSBs in between.


	Ericsson
	

	Transsion
	

	InterDigital
	

	Nokia
	Observation: Minimum time gap between PO and PEI should enable UE to acquire synchronisation for paging message reception.

Proposal: RAN1 discuss configuration of more than one PEI per PO to accommodate different device preferences.


	LG Electronics
	

	Nordic Semi.
	Proposal-2: Conclude that no minimum gap between PEI and PO is defined




From the above table, moderator sees multiple single-company proposals, including those proposed by vivo, OPPO, spreadtrum and Xiaomi. Moderator would like to encourage companies’ further check and t-doc submission to next RAN1 meeting if the identified issue(s) is also regarded critical. In addition to the single-company proposals, moderator observes that there are multiple companies bring proposals on the time gap between PEI and PO, as collected in the following table:

	Huawei, HiSilicon
	Proposal 2: Network can transmit paging indication in multiple PEI-Os for one PO/PF.

Proposal 3: Support UE transmitting assistance information to inform network preferred PEI-O location in unit of number of SS bursts for time-frequency tracking. 

	Qualcomm
	Proposal 3: It is supported that UE transmits assistance information on the preferred offset between PEI and PO, in unit of number of SSBs in between.

	MediaTek
	Proposal 2: For paging early indication by DCI format 2_7, an application delay of [5] ms is introduced.

	Nokia
	Observation: Minimum time gap between PO and PEI should enable UE to acquire synchronisation for paging message reception.

Proposal: RAN1 discuss configuration of more than one PEI per PO to accommodate different device preferences.

	Nordic Semi.
	Proposal-2: Conclude that no minimum gap between PEI and PO is defined



 
Since current specification allows every flexible association with PO and location design for PEI-O, moderator thinks the above issues can be resolved by proper network implementation. For example, if network can provide TRS between PEI-O and PO, it helps (REDCAP) UE to further refine synchronization before paging PDSCH decoding. Such setting can also accommodate different device preferences. In this regard, moderator would like to invite companies’ views to Table for the following proposal

[bookmark: _Hlk96347913]Proposed Conclusion 2.3-1:
For Rel-17, the following for paging early indication design are not supported:
· Multipe PEI-Os for one PO/PF
· UE assistance information for preferred offset between PEI-O and PO
· Different PEI configurations for different devices types
· Minimum time gap between PEI-O and PO

Table 6 (1st round): Companies’ view(s)/suggested revision(s) on Proposed Conclusion 2.3-1
	Company name
	Company View/suggested revision

	Spreadtrum
	We think the min gap b/w SSB and PEI-PDCCH/paging PDCCH should be the reference for NW to tell whether a given SSB is useful for the UE to receive PEI-PDCCH/paging PDCCH.

	Nordic 
	· Multipe PEI-Os for one PO/PF

Since “Multiple PEI-Os for one PF” is supported already with Ns>1.  Not sure what has been moderator’s intention here .




	CATT
	We support this proposal.  

	Qualcomm
	We support the first 3 bullets. 
For the 4th bullet, we support to define the minimum gap between PEI-O and PO as 3ms.

	Apple
	We would still encourage companies to further consider the first two bullets because it can help with better operation/configuration of PEI which maximally takes advantage of the feature. In the end, all the control lies at the network, and it is up to the network to configure. These are just to provide more tools/information for the network.
“Different PEI configurations for different devices types” is somewhat similar to multiple PEI-O for one PO, and we don’t think it needs to be separately considered.
For minimum time gap between PEI-O and PO, we would think it makes sense to have a minimum gap. If PEI-O and PO are right next to each other, there is not much power saving gain anyway.

	ZTE,Sanechips
	We support the proposal. The current protocol is complete, and we do not need to introduce any new features.

	Ericsson1
	OK with the proposal except that the 1st bullet may have to be updated (as Nordic explained).

	vivo
	In principle, we are supportive to the first three bullets. For bullet 1, we agree with Nordic that multiple PEI-Os for one PF is supported for the case PONumPerPEI is smaller than Ns. So, ‘PF’ should be deleted. 
For the last bullet, we are open on this. 

	Sharp
	We are ok with the proposal with Nodic’s modification

	Intel
	We support the proposal. Features in the bullets do not appear to be essential. Also OK with Nordic’s revision

	CMCC
	Support

	OPPO
	We support the first 3 bullets. 
For the 4th bullet, we think it is better to define a minimum time gap between PEI-O and PO.

	MediaTek
	We are fine to agree the first three bullets. For 4th bullet, we see Qualcomm also suggest to define a proper time gap between PEI-O and PO. Given connected-mode UE can request 3 ms time gap between Rel-16 DCP and DRX on-duration, we are also supportive of Qualcomm’s proposal: define the minimum gap between PEI-O and PO as 3 ms

	LGE
	Ok with the proposal 

	Samsung 
	We support the conclusion. 

	IDCC
	We are fine with the proposal.

	DOCOMO
	We are fine with the proposal

	Xiaomi
	OK with the proposal



Moderator would like to thanks companies’ comment on Proposed conclusion 2.3-1. Given there looks consensus for the first bullets, moderator would like to suggest companies’ check on the following updated conclusion. Although there are still two companies willing to propose minimum time gap of 3 ms between PEI-O and PEI, the supporting level is not strong. Moderator would suggest the proponents of minimum PEI-PO gap to convince companies further. By the above, moderator would like to suggest companies’ further check on the following updated conclusion and to provide your view(s)/suggested revision(s) in the table below:

Proposed Conclusion 2.3-1 (revised for 2nd round):
For Rel-17, the following for paging early indication design are not supported:
· Multipe PEI-Os for one PO
· UE assistance information for preferred offset between PEI-O and PO
· Different PEI configurations for different devices types

Table 7 (2nd round): Companies’ view(s)/suggested revision(s) on Proposed Conclusion 2.3-1
	Company name
	Company View/suggested revision

	CATT
	We support this proposal

	Qualcomm
	We support this proposal

	Ericsson2
	OK

	Xiaomi
	OK

	Samsung 
	OK

	ZTE, Sanechips
	Support the conclusion.

	CMCC
	Ok

	vivo
	OK

	LGE
	OK

	OPPO
	OK.

	Intel
	OK

	IDCC
	OK.

	
	



After further email check without additional objection received, the following conclusion is approved by chair via email on 2/18

	Conclusion
For Rel-17, the following for paging early indication design are not supported:
1. Multipe PEI-Os for one PO
1. UE assistance information for preferred offset between PEI-O and PO
1. Different PEI configurations for different devices types






Other Specification Change Related Issues
The following table collects companies’ proposals related to other specification change issues:

	Company name
	Company View/Comment(s)

	Huawei, HiSilicon
	Proposal 4: Adopt the TP 1 in TS38.213.
	<----------Text proposal 1----------->
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 Type2A-PDCCH CSS set as described in clause 10.1
-	a number of frames, by PEI-F_offset, from the start of a first paging frame of paging frames associated with a number of PDCCH monitoring occasions for DCI format 2_7 [17, TS 38.304] to the start of a frame
-	a number of symbols, by firstPDCCH-MonitoringOccasionOfPEI-O, from the start of the frame to the start of the first PDCCH monitoring occasion for DCI format 2_7
-	a size, by payloadSizeDCI_format2_7
-	a number of subgroups per paging occasion, , by subgroupsNumPerPO
-	a number of paging occasions associated with the number of PDCCH monitoring occasions for DCI format 2_7, , by PONumPerPEI
A paging indication field of DCI format 2_7 includes  segments of  bits, where  if  and  if  is not provided or . For aA subgroup index , , is provided by higher layers and  if . aA UE determines a value for the  bit in the paging indication field, where  is a paging occasion index, and , , , and  are defined in [17, TS 38.304]. When the value is '1', the UE monitors a paging occasion determined according to [17, TS 38.304]; otherwise, the UE is not required to monitor the paging occasion.
----------------------------------------------------- End of Text Proposal ------------------------------------------





	vivo
	

	ZTE, Sanechips
	

	OPPO
	

	CATT
	Proposal 1: Adopt the following TP 1 in TS 38.304 to determine the PEI-O location.

	<----------Text proposal 1----------->
7.x.1 	PEI reception
*** Unchanged text is omitted ***
The UE monitors one PEI occasion per DRX cycle. A PEI occasion (PEI-O) is a set of PDCCH monitoring occasions and can consist of multiple time slots (e.g. subframe or OFDM symbol) where PEI can be sent (TS 38.213 [4]).
The time location of PEI-O for UE's PO is determined by a reference point and an offset from the reference point to the start of the first PDCCH monitoring occasion of this PEI-O:
The reference point is the start of a reference frame determined by a frame-level offset from the start of the first PF of the PF(s) associated with the PEI-O, provided by PEI-F_offset and configured via SIB for the cell;
The reference frame is determined by the following formulae:
SFN for the reference frame is determined by:
(SFN + PF_offset + PEI_offset) mod T = (T div N) * floor((UE_ID mod N) /A) * A
Where:
· PF_offset is a frame-level offset used for PF determination
· PEI_offset is a frame-level offset used for reference frame determination
· T is a DRX cycle
· N is the number of total paging frames in T
· Ns is the number of paging occasions for a PF
·  is the number of PO associated with the PEI-O 
· A = Ceil(/Ns)
· UE_ID is the 5G-S-TMSI mod 1024
The offset is a symbol-level offset from the reference point to the start of the first PDCCH MO of PEI-O, provided by firstPDCCH-MonitoringOccasionOfPEI-O and configured via SIB for the cell.
The symbol-level offset is determined by the following formulae:
Index(PEI_i_s), indicating the index of the symbol-level offset of the PEI-O is determined by:
PEI_i_s = floor(i_s /)
Where: 
· i_s is the index of the PO in TS 38.304
·  is the number of PO associated with the PEI-O
The PDCCH monitoring occasions for PEI are determined according to pei-SearchSpace as specified in TS 38.213 [4], PEI-F_offset, firstPDCCH-MonitoringOccasionOfPEI-O and nrofPDCCH-MonitoringOccasionPerSSB-InPO if configured as specified in TS 38.331 [3].
When SearchSpaceId other than 0 is configured for peiSearchSpace, the UE monitors the (PEI_i_s + 1)th PEI occasion according to SearchSpaceId. A PEI occasion 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 occasion corresponds to the Kth transmitted SSB, where x=0,1,…,X-1, K=1,2,…,S. [TBD: 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 reference frame.] When firstPDCCH-MonitoringOccasionOfPEI-O is present, the starting PDCCH monitoring occasion number of (PEI_i_s + 1)th PEI-O is the (PEI_i_s + 1)th value out of  configured values in firstPDCCH-MonitoringOccasionOfPEI-O parameter; otherwise, it is equal to PEI_i_s* S*X. 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.
*** Unchanged text is omitted ***



Proposal 4: Adopt the following TP 3 in TS 38.213.

	<----------Text proposal 3----------->
10 	UE procedure for receiving control information
*** Unchanged text is omitted ***
If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG except for PDCCH monitoring in Type0/0A/2/2A-PDCCH CSS sets where the UE is not required to apply the procedures in this clause for the SCG
-	When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.
-	When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG.
*** Unchanged text is omitted ***
10.1 	UE procedure for determining physical downlink control channel assignment
*** Unchanged text is omitted ***
If a UE is provided a zero value for searchSpaceID in PDCCH-ConfigCommon for a Type0/0A/2/2A-PDCCH CSS set, or is not provided searchSpaceBroadcast, the UE determines monitoring occasions for PDCCH candidates of the Type0/0A/2/2A-PDCCH CSS set as described in clause 13, and the UE is provided a C-RNTI, the UE monitors PDCCH candidates only at monitoring occasions associated with a SS/PBCH block, where the SS/PBCH block is determined by the most recent of 
-	a MAC CE activation command indicating a TCI state of the active BWP that includes a CORESET with index 0, as described in [6, TS 38.214], where the TCI-state includes a CSI-RS which is quasi-co-located with the SS/PBCH block, or 
-	a random access procedure that is not initiated by a PDCCH order that triggers a contention-free random access procedure
If a UE monitors PDCCH candidates for DCI formats with CRC scrambled by a C-RNTI and the UE is provided a non-zero value for searchSpaceID in PDCCH-ConfigCommon for a Type0/0A/2/2A-PDCCH CSS set, or monitors PDCCH candidates for DCI formats with CRC scrambled by a MCCH-RNTI or a G-RNTI and the UE is provided a non-zero value for searchSpaceBroadcast in pdcch-Config-MCCH and pdcch-Config-MTCH for a Type0/0B-PDCCH CSS set, the UE determines monitoring occasions for PDCCH candidates of the Type0/0A/2/2A-PDCCH CSS set, or of the Type0/0B-PDCCH set, respectively, based on the search space set associated with the value of searchSpaceID. 
*** Unchanged text is omitted ***
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not expect to monitor a PDCCH in a Type0/0A/2/2A/3-PDCCH CSS set or in a USS set if a DM-RS for monitoring a PDCCH in a Type1-PDCCH CSS set is not configured with same qcl-Type set to 'typeD' properties [6, TS 38.214] with a DM-RS for monitoring the PDCCH in the Type0/0A/2/2A/3-PDCCH CSS set or in the USS set, and if the PDCCH or an associated PDSCH overlaps in at least one symbol with a PDCCH the UE monitors in a Type1-PDCCH CSS set or with an associated PDSCH. 
*** Unchanged text is omitted ***
A UE does not expect to detect, in a same PDCCH monitoring occasion, a DCI format with CRC scrambled by a SI-RNTI, RA-RNTI, MsgB-RNTI, TC-RNTI, P-RNTI, PEI-RNTI, C-RNTI, CS-RNTI, or MCS-RNTI and a DCI format with CRC scrambled by a SL-RNTI or a SL-CS-RNTI for scheduling respective PDSCH reception and PSSCH transmission on a same serving cell.
*** Unchanged text is omitted ***




	NTT DOCOMO
	

	Spreadtrum
	

	Panasonic
	

	Intel
	

	Apple
	

	CMCC
	

	Xiaomi
	

	Samsung
	

	MediaTek
	

	Qualcomm
	

	Ericsson
	Proposal 3  Adopt TP2 for 38.202-h00, subclause 6 to reflect reception type with PEI-RNTI.

<begin TP2 for 38.202-h00, subclause 6.2>
Table 6.2-1: Downlink "Reception Types"
	"Reception Type"
	Physical Channel(s)
	Monitored
RNTI
	Associated
Transport Channel
	Comment

	<unchanged rows omitted for brevity>

	P
	PDCCH
	CI-RNTI
	N/A
	

	Q
	PDCCH
	PEI-RNTI
	N/A
	



Table 6.2-2: Downlink "Reception Type" combinations
	Supported Combinations
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	A + (B and/or C1 and/or D0 and/or Q) + F0
	
	
	Note 1

	2. RRC_INACTIVE

	A + (B and/or C1 and/or D0 and/or Q) + F0
	
	
	Note 1

	< unchanged rows omitted for brevity>


<end TP2>


	Transsion
	

	InterDigital
	

	Nokia
	Proposal: Introduce PEI-RNTI to Downlink "Reception Type" combinations of TS38.202 as per draft TP in Annex A.

Proposal: Adopt following TP to TS38.213 Section 10.4:
	[TS38.213v17.0.0]
10.4  A	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 Type2A-PDCCH CSS set as described in clause 10.1
-	a number of frames, by PEI-F_offset, from the start of a first paging frame of paging frames associated with a number of PDCCH monitoring occasions for DCI format 2_7 [17, TS 38.304] to the start of a frame 
-	a number of symbols, by firstPDCCH-MonitoringOccasionOfPEI-O, from the start of the frame to the start of the first PDCCH monitoring occasion for DCI format 2_7
-	a size, by payloadSizeDCI_format2_7
-	a number of subgroups per paging occasion, , by subgroupsNumPerPO
-	a number of paging occasions associated with the number of PDCCH monitoring occasions for DCI format 2_7, , by PONumPerPEI
A paging indication field of DCI format 2_7 includes  segments of  bits, where  if  and  if  is not providedconfigured or . For a subgroup index , , a UE determines a value for the  bit in the paging indication field, where  is a paging occasion index, and , , ,  and  are defined in [17, TS 38.304]. When the value is '1', the UE monitors a paging occasion determined according to [17, TS 38.304]; otherwise, the UE is not required to monitor the paging occasion.



Proposal: Adopt following TP to TS38.212 Section 7.3.1.3.8:
	[TS38.212v17.0.0]
7.3.1.3.8	Format 2_7
DCI format 2_7 is used for notifying the paging early indication and TRS availability indication for one or more UEs.  
The following information is transmitted by means of the DCI format 2_7 with CRC scrambled by PEI-RNTI:
-	Paging indication field –  bit(s), where
-	 is the number of paging occasions configured by higher layer parameter PONumPerPEI as defined in Clause 10.4A in [5, TS 38.213];
-	is the number of sub-groups of a paging occasion configured by higher layer parameter subgroupsNumPerPO, if subgroupsNumPerPO is configured and not set to 0; otherwiseand  is set to 1 if subgroupsNumPerPO is not configured.
-	Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPO subgroupsNumPerPO is configured and not set to 0; otherwise each bit in the field indicates the UE group of a paging occasion.
-	TRS availability indication – 1, 2, 3, 4, 5, or 6 bits if TRS-ResourceSetConfig is configured; 0 bits otherwise.
The size of DCI format 2_7 is indicated by the higher layer parameter payloadSizeDCI_format2_7, according to Clause 10.4A of [5, TS 38.213]. If the number of information bits in format 2_7 is less than the size of format 2_7, the remaining bits are reserved.




	LG Electronics
	

	Nordic Semi.
	




Moderator would like to thank companies’ valuable inputs to complete the specification changes. From the above table moderator suggests to discuss and decide the proposals related to RAN1 specification changes that are missing or mis-aligned with RAN2 agreements. For the proposals that can be processed by CR review, moderator suggests companies to propose to the respective spec reviews. For example, the proposal by HW&HiSi can be proposed to TS 38.213 spec CR review after this RAN1 meeting, and the two proposals by CATT can be proposed to TS 38.304 spec CR review in RAN2 and TS 38.213 spec CR review in RAN1, respectively.

The missing specification change to “Reception Type” combinations in TS 38.202 is identified by both Ericsson and Nokia, and moderator would like invite companies’ check on the following text proposal from Ericsson and provide your views/suggested revisions, if available, to Table 6:

Proposal 3-1:
Adopt the following TP for 38.202-h00, subclause 6 to reflect reception type with PEI-RNTI.

<begin TP for 38.202-h00, subclause 6.2>
Table 6.2-1: Downlink "Reception Types"
	"Reception Type"
	Physical Channel(s)
	Monitored
RNTI
	Associated
Transport Channel
	Comment

	<unchanged rows omitted for brevity>

	P
	PDCCH
	CI-RNTI
	N/A
	

	Q
	PDCCH
	PEI-RNTI
	N/A
	



Table 6.2-2: Downlink "Reception Type" combinations
	Supported Combinations
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	A + (B and/or C1 and/or D0 and/or Q) + F0
	
	
	Note 1

	2. RRC_INACTIVE

	A + (B and/or C1 and/or D0 and/or Q) + F0
	
	
	Note 1

	< unchanged rows omitted for brevity>


<end TP>
 
[bookmark: _Ref96360579]Table 8 (1st round): Companies’ view(s)/suggested revision(s) on Proposal 3-1
	Company name
	Company View/suggested revision

	Nokia
	We are OK, but maybe to align with P-RNTI, we should in Table 6.2.-1 add also reference to Note 1 in Comment column.

	Nordic
	OK

	CATT
	We are OK with the proposal

	Qualcomm
	We are fine with the proposal.

	Apple
	Fine with the proposal

	ZTE, Sanechips
	OK.

	Ericsson1
	Support the proposal.

	vivo
	OK.

	Intel
	OK

	Huawei, HiSilicon
	We have some concerns. Based on the discussion, there is no power saving if PEI DCI is transmitted in the same PO of the UE. Therefore, we didn’t see any sense to support C1+Q simultaneously. We think the following change makes more sense.

	Supported Combinations 
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	A + (B and/or (C1 or Q) and/or D0) + F0
	
	
	Note 1

	2. RRC_INACTIVE

	A + (B and/or (C1 or Q) and/or D0) + F0
	
	
	Note 1



We are fine with Nokia’s proposal to add note 1 for Q.

	CMCC
	Support

	OPPO
	We are OK with the proposal

	MediaTek
	Given the “early” indication nature of PEI, we agree with HW&HiSi that (C1 or Q) is more reasonable. We also support adding Note 1 to the rule of PEI-RNTI, as suggested by Nokia.

	LGE
	ok

	Samsung 
	OK

	Qualcomm1
	Regarind Huawei’s revision, we would like to ask companies to clarify whether “and” in Table 6.2-2 means PDCCH monitoring in the same slot or across slots. According to the following TS 38.213 spec, the UE does not expect to receive SI-RNTI and P-RNTI scrambled DCI in the same sot. But in TS 38.202 Table 6.2-2, there are “B and C1” case in “A + (B and/or C1 and/or D0) + F0”. This seems to imply that “and” means “across slots” but “not in the same slot”. If so, then Ericsson’s original version is good enough.

	…
If a UE is provided 
- one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, or a CSS set by PDCCH-Config, and 
- a SI-RNTI, a P-RNTI, a RA-RNTI, a MsgB-RNTI, a SFI-RNTI, an INT-RNTI, a TPC-PUSCH-RNTI, a TPC-PUCCH-RNTI, or a TPC-SRS-RNTI
then, for a RNTI from any of these RNTIs, the UE does not expect to process information from more than one DCI format with CRC scrambled with the RNTI per slot.
…



Table 6.2-1: Downlink "Reception Types"
	"Reception Type"
	Physical Channel(s)
	Monitored
RNTI
	Associated
Transport Channel
	Comment

	A
	PBCH
	N/A
	BCH
	

	B
	PDCCH+PDSCH
	SI-RNTI
	DL-SCH
	Note 1

	C0
	PDCCH
	P-RNTI
	N/A
	Note 1, Note 2

	C1
	PDCCH+PDSCH
	P-RNTI
	PCH
	Note 1

	D0
	PDCCH+PDSCH
	RA-RNTI or Temporary C-RNTI or  MsgB-RNTI
	DL-SCH
	Note 3

	D1
	PDCCH+PDSCH
	C-RNTI, CS-RNTI, MCS-C-RNTI
	DL-SCH
	

	D2
	PDCCH
	C-RNTI, CS-RNTI, MCS-C-RNTI
	DL-SCH
	

	E
	PDCCH
	C-RNTI
	N/A
	Note 4

	F0
	PDCCH
	Temporary C-RNTI
	UL-SCH
	Note 3

	F1
	PDCCH
	C-RNTI, CS-RNTI, MCS-C-RNTI
	UL-SCH
	




	IDCC
	Ok.




Moderator would like to thanks companies’ comments on Proposal 3-1. There is consensus on updating TS 38.202 with the following updates:
1. Include “Note 1” in Table 6.2-1 as P-RNTI
2. Capture “C1 and/or Q” or “(C1 or Q)” Table 6.2-2

For item 2, the description from TS 38.213 quoted by Huilin looks to indicate UE does not expected to processing two or more DCIs scaramble by a RNTI in the list. Such a description is useful for UE to reduce PDCCH decoding complexity or false alarm. On the other hand, it doesn’t preclude UE to receive two RNTIs in the list, e.g., one for TPC update and another for SI. In this regard, “(B and/or C1 and/or D0)” in current TS 38.202 looks reasonable. 

For C1 (P-RNTI) and Q (PEI-RNTI), the agreed UE behavior is either PEI monitoring or PO monitoring (if indicated by PEI or UE decides to monitor PO directly). In this regard, the proposal by HW&HiSi, i.e., (C1 or Q), looks reasonable. By the above, moderator would like to suggest companies’ further check on the updated Proposal 3-1 (with updates in bold) and to provide your view(s)/suggested revision, if available, to the table below:


Proposal 3-1 (updated for 2nd round review):
Adopt the following TP for 38.202-h00, subclause 6 to reflect reception type with PEI-RNTI.

<begin TP for 38.202-h00, subclause 6.2>
Table 6.2-1: Downlink "Reception Types"
	"Reception Type"
	Physical Channel(s)
	Monitored
RNTI
	Associated
Transport Channel
	Comment

	<unchanged rows omitted for brevity>

	P
	PDCCH
	CI-RNTI
	N/A
	

	Q
	PDCCH
	PEI-RNTI
	N/A
	Note1



Table 6.2-2: Downlink "Reception Type" combinations
	Supported Combinations
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	A + (B and/or (C1 or Q) and/or D0) + F0
	
	
	Note 1

	2. RRC_INACTIVE

	A + (B and/or (C1 or Q)  and/or D0) + F0
	
	
	Note 1

	< unchanged rows omitted for brevity>


<end TP>

Table 9 (2nd round): Companies’ view(s)/suggested revision(s) on updated Proposal 3-1
	Company name
	Company View/suggested revision

	CATT
	We are OK with the proposal.

	Qualcomm
	Thanks Moderator for the explanation. We are fine with the proposal now.

	Apple
	A question on “C1 or Q”: is it possible that the a MO for PEI corresponding to one SSB and a MO for PO corresponding to another SSB may overlap in time, depending on the PEI configuration? It seems possible. If yes, then we should have “C1 and/or Q”. 

	Nokia_2
	We are OK with the proposal.

	Ericsson2
	Support Apple revision to have “C1 and/or Q”. 

	Xiaomi
	OK with the Proposal and also Apple’s revision

	Samsung 
	OK

	ZTE, Sanechips
	OK with the proposal.

	CMCC
	Ok with Apple’s version

	vivo
	Support C1 and/or Q.

	LGE
	We are ok with the updated proposal.

	Huawei, HiSilicon
	We support the proposal.
Regarding Apple’s comment, we are not sure whether there would be power saving gain in this case if UE needs to receive both of them. But we are open to hear other companies’ view. 

	OPPO
	Support,

	Intel
	OK

	
	



After further email discussion, particularly focusing on whether C1 (reception of paging PDCCH + PDSCH) and Q (reception of PEI) can happen at the same time, the group finally achieves consensus that they are not concurrent, considering the “early indication” nature of PEI. Accordingly, the following agreement is approved by chair via email on 2/28:  

Agreement
The following TP for 38.202-h00, subclause 6 to reflect reception type with PEI-RNTI is endorsed.
<Begin TP for 38.202-h00, subclause 6.2>
Table 6.2-1: Downlink "Reception Types"
	"Reception Type"
	Physical Channel(s)
	Monitored
RNTI
	Associated
Transport Channel
	Comment

	<unchanged rows omitted for brevity>

	P
	PDCCH
	CI-RNTI
	N/A
	 

	Q
	PDCCH
	PEI-RNTI
	N/A
	Note1


 
Table 6.2-2: Downlink "Reception Type" combinations
	Supported Combinations
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	A + (B and/or (C1 or Q) and/or D0) + F0
	 
	 
	Note 1

	2. RRC_INACTIVE

	A + (B and/or (C1 or Q)  and/or D0) + F0
	 
	 
	Note 1

	< unchanged rows omitted for brevity>


<EndTP for 38.202-h00, subclause 6.2>




The specification change that is not aligned with the following RAN2#116bis-e agreements is identified by Nokia:
	[bookmark: _Hlk95311038]Both subgroupNumPerPO and Nsg-UEID range from 1 to 8.
If network supports PEI but not subgrouping, the whole SubgroupConfig-r17 is absent. The parameter subgroupsNumPerPO is mandatory present if subgroupConfig-r17 is configured.



Consequently, moderator would like to invite companies’ check on the following proposal and provide your views/suggested revisions to Table:

Proposal 3-2:
For the alignment with the following RAN2#116bis-e agreements,
	Both subgroupNumPerPO and Nsg-UEID range from 1 to 8.
If network supports PEI but not subgrouping, the whole SubgroupConfig-r17 is absent. The parameter subgroupsNumPerPO is mandatory present if subgroupConfig-r17 is configured.



· Adopt following TP to TS38.213 Section 10.4:
	[TS38.213v17.0.0]
10.4  A	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 Type2A-PDCCH CSS set as described in clause 10.1
-	a number of frames, by PEI-F_offset, from the start of a first paging frame of paging frames associated with a number of PDCCH monitoring occasions for DCI format 2_7 [17, TS 38.304] to the start of a frame 
-	a number of symbols, by firstPDCCH-MonitoringOccasionOfPEI-O, from the start of the frame to the start of the first PDCCH monitoring occasion for DCI format 2_7
-	a size, by payloadSizeDCI_format2_7
-	a number of subgroups per paging occasion, , by subgroupsNumPerPO
-	a number of paging occasions associated with the number of PDCCH monitoring occasions for DCI format 2_7, , by PONumPerPEI
A paging indication field of DCI format 2_7 includes  segments of  bits, where  if  and  if  is not providedconfigured or . For a subgroup index , , a UE determines a value for the  bit in the paging indication field, where  is a paging occasion index, and , , ,  and  are defined in [17, TS 38.304]. When the value is '1', the UE monitors a paging occasion determined according to [17, TS 38.304]; otherwise, the UE is not required to monitor the paging occasion.



· Adopt following TP to TS38.212 Section 7.3.1.3.8:
	[TS38.212v17.0.0]
7.3.1.3.8	Format 2_7
DCI format 2_7 is used for notifying the paging early indication and TRS availability indication for one or more UEs.  
The following information is transmitted by means of the DCI format 2_7 with CRC scrambled by PEI-RNTI:
-	Paging indication field –  bit(s), where
-	 is the number of paging occasions configured by higher layer parameter PONumPerPEI as defined in Clause 10.4A in [5, TS 38.213];
[bookmark: _Hlk96537467]-	is the number of sub-groups of a paging occasion configured by higher layer parameter subgroupsNumPerPO, if subgroupsNumPerPO is configured and not set to 0; otherwiseand  is set to 1 if subgroupsNumPerPO is not configured.
-	Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPO subgroupsNumPerPO is configured and not set to 0; otherwise each bit in the field indicates the UE group of a paging occasion.
-	TRS availability indication – 1, 2, 3, 4, 5, or 6 bits if TRS-ResourceSetConfig is configured; 0 bits otherwise.
The size of DCI format 2_7 is indicated by the higher layer parameter payloadSizeDCI_format2_7, according to Clause 10.4A of [5, TS 38.213]. If the number of information bits in format 2_7 is less than the size of format 2_7, the remaining bits are reserved.



Table 10 (1st round): Companies’ view(s)/suggested revision(s) on Proposal 3-2
	Company name
	Company View/suggested revision

	Nokia
	OK (proponent)

	Nordic
	OK

	CATT
	We don’t agree with the proposal.    These are network configured parameters and should be handled by RAN2.   

	Qualcomm
	OK

	Apple
	OK

	ZTE, Sanechips
	OK.

	Ericsson1
	OK with the proposal.

	vivo
	OK.

	Intel
	OK

	Huawei, HiSilicon
	OK in principle. Some further comments:
1) Why the iSG is removed in the first TP? we think it is not necessary.
This change of “otherwiseand  is set to 1 if subgroupsNumPerPO is not configured.” is not needed.

	CMCC
	Ok

	OPPO
	OK.

	MediaTek
	We support the specification alignment with RAN2 agreements.

	LGE
	ok

	Samsung 
	OK

	IDCC
	Ok.

	DOCOMO
	OK

	Xiaomi
	OK



Moderator would like to thanks companies’ comments on Proposal 3-2. There is strong support in aligning RAN2 agreement where the case ‘subgroupsNumPerPO is set to 0’ is explicitly excluded. Regarding CATT concern, moderator thinks that the inconsistency lies in RAN1 specificaitons and cannot be revised by RAN2. It is reasonable for RAN1 to update the 38.212 and 38.213 so that companies won’t get confused by a dummay setting of  subgroupsNumPerPO = 0. Regarding the comments by HW&HiSi, moderator also revised the TPs, and companies please check the following updated Proposal 3-1:

Proposal 3-2 (update per HW&HiSi suggestions for 2nd round review):
For the alignment with the following RAN2#116bis-e agreements,
	Both subgroupNumPerPO and Nsg-UEID range from 1 to 8.
If network supports PEI but not subgrouping, the whole SubgroupConfig-r17 is absent. The parameter subgroupsNumPerPO is mandatory present if subgroupConfig-r17 is configured.



· Adopt following TP to TS38.213 Section 10.4:
	[TS38.213v17.0.0]
10.4  A	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 Type2A-PDCCH CSS set as described in clause 10.1
-	a number of frames, by PEI-F_offset, from the start of a first paging frame of paging frames associated with a number of PDCCH monitoring occasions for DCI format 2_7 [17, TS 38.304] to the start of a frame 
-	a number of symbols, by firstPDCCH-MonitoringOccasionOfPEI-O, from the start of the frame to the start of the first PDCCH monitoring occasion for DCI format 2_7
-	a size, by payloadSizeDCI_format2_7
-	a number of subgroups per paging occasion, , by subgroupsNumPerPO
-	a number of paging occasions associated with the number of PDCCH monitoring occasions for DCI format 2_7, , by PONumPerPEI
A paging indication field of DCI format 2_7 includes  segments of  bits, where  if  and  if  is not providedconfigured or . For a subgroup index , , a UE determines a value for the  bit in the paging indication field, where  is a paging occasion index, and , , ,  and  are defined in [17, TS 38.304]. When the value is '1', the UE monitors a paging occasion determined according to [17, TS 38.304]; otherwise, the UE is not required to monitor the paging occasion.



· Adopt following TP to TS38.212 Section 7.3.1.3.8:
	[TS38.212v17.0.0]
7.3.1.3.8	Format 2_7
DCI format 2_7 is used for notifying the paging early indication and TRS availability indication for one or more UEs.  
The following information is transmitted by means of the DCI format 2_7 with CRC scrambled by PEI-RNTI:
-	Paging indication field –  bit(s), where
-	 is the number of paging occasions configured by higher layer parameter PONumPerPEI as defined in Clause 10.4A in [5, TS 38.213];
-	is the number of sub-groups of a paging occasion configured by higher layer parameter subgroupsNumPerPO, if subgroupsNumPerPO is configured and not set to 0; otherwise  is set to 1.
-	Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPO subgroupsNumPerPO is configured and not set to 0; otherwise each bit in the field indicates the UE group of a paging occasion.
-	TRS availability indication – 1, 2, 3, 4, 5, or 6 bits if TRS-ResourceSetConfig is configured; 0 bits otherwise.
The size of DCI format 2_7 is indicated by the higher layer parameter payloadSizeDCI_format2_7, according to Clause 10.4A of [5, TS 38.213]. If the number of information bits in format 2_7 is less than the size of format 2_7, the remaining bits are reserved.



Table 11 (2nd round): Companies’ view(s)/suggested revision(s) on updated Proposal 3-2
	Company name
	Company View/suggested revision

	CATT
	We are OK with the proposal.  

	Qualcomm
	We are OK with the proposal.  

	Apple
	OK

	Nokia_2
	We are OK with the proposal

	Ericsson2
	OK

	Xiaomi
	OK

	Samsung
	OK

	ZTE, Sanechips
	OK

	CMCC
	Ok

	vivo
	OK. Besides, as we found in [TS38.213v17.0.0], there is no   quoted TS 38.304 in the below description. And in the latest CR provided by editor, there is still no Not sure if the TS version is aligned for us. And in our view,  is a new introduced parameter which not present in current TS 38.304. 

	TS 38.213 V17.0.0 (2021-12)
A paging indication field of DCI format 2_7 includes  segments of  bits, where  if  and  if  is not provided or . For a subgroup index , , a UE determines a value for the  bit in the paging indication field, where  is a paging occasion index, and , , , and  are defined in [17, TS 38.304]. When the value is '1', the UE monitors a paging occasion determined according to [17, TS 38.304]; otherwise, the UE is not required to monitor the paging occasion.




	LGE
	OK

	Huawei, HiSilicon
	OK

	OPPO
	OK

	Intel
	OK



After further email check on the version which includes vivo revision (red color mark also over ), there is no objection received and chair finally approves the following agreement via email on 2/28:

Agreement 
For the alignment with the following RAN2#116bis-e agreements,
	    Both subgroupNumPerPO and Nsg-UEID range from 1 to 8.
    If network supports PEI but not subgrouping, the wholeSubgroupConfig-r17 is absent. The parameter subgroupsNumPerPO is mandatory present if subgroupConfig-r17 is configured.



· Adopt following TP to TS38.213 Section 10.4:
	TS38.213v17.0.0]
10.4  A 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 Type2A-PDCCH CSS set as described in clause 10.1
-     a number of frames, by PEI-F_offset, from the start of a first paging frame of paging frames associated with a number of PDCCH monitoring occasions for DCI format 2_7 [17, TS 38.304] to the start of a frame
-     a number of symbols, by firstPDCCH-MonitoringOccasionOfPEI-O, from the start of the frame to the start of the first PDCCH monitoring occasion for DCI format 2_7
-     a size, by payloadSizeDCI_format2_7
-     a number of subgroups per paging occasion, , by subgroupsNumPerPO
-     a number of paging occasions associated with the number of PDCCH monitoring occasions for DCI format 2_7, , by PONumPerPEI
A paging indication field of DCI format 2_7 includes  segments of  bits, where  if  and  if is not providedconfigured or . For a subgroup index , , a UE determines a value for the  bit in the paging indication field, where  is a paging occasion index, and , , ,  and  are defined in [17, TS 38.304]. When the value is '1', the UE monitors a paging occasion determined according to [17, TS 38.304]; otherwise, the UE is not required to monitor the paging occasion.




· Adopt following TP to TS38.212 Section 7.3.1.3.8:
	[TS38.212v17.0.0]
7.3.1.3.8           Format 2_7
DCI format 2_7 is used for notifying the paging early indication and TRS availability indication for one or more UEs. 
The following information is transmitted by means of the DCI format 2_7 with CRC scrambled by PEI-RNTI:
-     Paging indication field –  bit(s), where
-      is the number of paging occasions configured by higher layer parameter PONumPerPEI as defined in Clause 10.4A in [5, TS 38.213];
-     is the number of sub-groups of a paging occasion configured by higher layer parametersubgroupsNumPerPO, if subgroupsNumPerPO is configured and not set to 0; otherwise  is set to 1.
-     Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPOsubgroupsNumPerPO is configured and not set to 0; otherwise each bit in the field indicates the UE group of a paging occasion.
-     TRS availability indication – 1, 2, 3, 4, 5, or 6 bits if TRS-ResourceSetConfig is configured; 0 bits otherwise.
The size of DCI format 2_7 is indicated by the higher layer parameter payloadSizeDCI_format2_7, according to Clause 10.4A of [5, TS 38.213]. If the number of information bits in format 2_7 is less than the size of format 2_7, the remaining bits are reserved.





[bookmark: _Ref68686484]Other Remaining Issue(s)
The following table collects companies’ inputs on remaining issue(s) not captured in previous sections:

	Company name
	Company View/Comment(s)

	Huawei, HiSilicon
	

	vivo
	Proposal 2: In case the capability for UE subgrouping is separated from FG29-1, the network need to explicitly configure the start position for TRS availability indication field in DCI format 2_7.


	ZTE, Sanechips
	[bookmark: _Toc12553][bookmark: _Toc17559][bookmark: _Toc17371][bookmark: _Toc3950][bookmark: _Toc27319][bookmark: _Toc13466][bookmark: _Toc6524][bookmark: _Toc7618][bookmark: _Toc95758146]Proposal 2: When the PEI and sub-grouping with eDRX are supported, the current PEI mechanism including PEI location determination, parameter candidates, etc., can be applied to eDRX without additional consideration.

[bookmark: _Ref27391]Observation 1: For Redcap UE, the operations including serving cell measurement, sync correction, and PO reception are the same with legacy UEs. There is no need to further define dedicated mechanism for PEI for Redcap UE.


	OPPO
	

	CATT
	

	NTT DOCOMO
	

	Spreadtrum
	

	Panasonic
	

	Intel
	Proposal 1: RAN1 does not support revision of PEI design to indicate paging early indication to a UE not supporting UE sub-grouping.


	Apple
	Proposal 2: Adopt the following working assumption: 
· When 2 <= subgroupNumPerPO <= 8  is configured by network but UE is not explicitly or implicitly indicated a subgroup index, UE behavior is undefined.
· Send an LS to RAN2. The WA can be revisited after RAN2 decisions if needed.


	CMCC
	

	Xiaomi
	

	Samsung
	

	MediaTek
	

	Qualcomm
	[bookmark: p3]Proposal 3: For UE that does not support subgrouping, UE processes the associated paging occasion if any bit associated with a subgroup of the UE’s PO is set 1 in the PEI.

Proposal 4: Support separate PO configurations for UEs supporting sub-grouping and UEs not supporting sub-grouping.


	Ericsson
	[bookmark: _Toc95735013]Proposal 2  No special handling is introduced for PEI when eDRX PTW is configured (if eDRX PTW is supported). The UE wakes up at configured PTW during which PEI is applicable to the POs within.


	Transsion
	[bookmark: proposal1]Proposal 1: For Rel-17, inclusion of SI change indication or ETWS/CMAS notification in DCI format 2_7 is not supported.

[bookmark: proposal2]Proposal 2: Explicit starting position configuration for paging indication field or TRS availability indication field is not supported.


	InterDigital
	

	Nokia
	Proposal: Network flexibility to choose in which cells/beams paging is sent, should be maintained and applied also to PEI. 

Proposal: To enable/disable broadcast beam specific PEI, bit map could be used to indicate the SSBs to which the PEI is active.



	LG Electronics
	

	Nordic Semi.
	Observation-1: For Idle UEs, gNB must avoid overlapping of CORESET#0/CommonCORESET and PDSCH. For RRC connected UEs, gNB may configure UE to rate-match dynamically around entire CORESET#0/CommonCORESET (as mandatory feature).

Observation-2: When gNB indicates transmitting PDCCH DMRS in entire CORESET#0/CommonCORESET, the UE may use DMRS as sequence-based detection of PEI presence and/or to facilitate PDCCH DMRS for consequent finer-synchronization. There is clear benefit for UE.

Proposal-4: Consider introducing PDCCH DMRS transmitted in an entire CORESET#0/CommonCORESET configured by SIB1/MIB during PEI monitoring occasions to facilitate sequence-based detection of PEI presence and/or to facilitate PDCCH DMRS for consequent finer-synchronization.
· narrow-band/wide-band precoding can be assumed in CORESET#0/CommonCORESET, i.e. no change from R15/R16 required.
· introduce parameter to indicate that DMRS are transmitted by gNB in entire CORESET




From the above table, moderator observes the issue of whether to support the case UE supports PEI but cannot identify its UE subgroup paging indication bit due to separated and incomplete support of UE subgrouping has been discussed by RAN2 in this RAN2 meeting, please check this link of draft folder of the RAN2 preparation discussion. Also whether/how to support PEI for eDRX is to be handled in RAN2:
	RAN2 aims to Support PEI and subgrouping with eDRX. FFS the impact. 



By the above, moderator would like to suggest the following proposal, and companies are invited to provide views/suggested revision to Table 8:

[bookmark: _Hlk96347627]Proposal 4-1:
Whether and how to specify the following are up to RAN2 decision and design:
· Support of the case UE monitors PEI but cannot identify its paging indication bit in DCI format 2_7
· Support of PEI with eDRX
Note: Supplemental work in RAN1 can be triggered by RAN2 LS

[bookmark: _Ref96363167]Table 12 (1st round): Companies’ view(s)/suggested revision(s) on Proposal 4-1
	Company name
	Company View/suggested revision

	Nokia
	We send a LS to RAN2 from RAN1#107bis-e (R1-2200768), which indicated that RAN1 specification does not support the sub-grouping, thus not sure if we need more discussion in this context. 

	Nordic
	Our understanding is that RAN2 already made agreement regarding to “Support of the case UE monitors PEI but cannot identify its paging indication bit in DCI format 2_7”

	CATT
	We don’t agree with the scenario of UE supporting PEI but without receiving indication of paging DCI in first bullet. 

RAN1 agreements of PEI does not exclude the support of eDRX.   We had shown that current RAN1 agreements can support PEI with eDRX configuration.   

	Qualcomm
	For the first bullet, from moderator’s description of the issue, it seems to mean: UE monitors PEI PDCCH but does not support subgrouping. If so, it is better to clarify it at least as an example.
For the second bullet, since RAN1 is not officially aware of eDRX design, it would be necessary for RAN1 to send an LS to RAN2 asking whether RAN1 should have dedicated PHY design for eDRX. If yes, RAN2 should provide related design details for eDRX to RAN1.

	Apple
	We are fine with the proposal.

	ZTE, Sanechips
	For the second bullet, current RAN1 agreements can support PEI with eRX, and no additional consideration is needed.

	Ericsson1
	First subbullet, since RAN1 sent LS to RAN2 in last meeting, no need to discuss again. 
For second bullet, OK to leave it to RAN2 design.

	Intel
	We are OK with the proposal

	Huawei, HiSilicon
	For the first bullet, we think it should be better to be discussed in RAN1 to provide a way to do it, e.g. QC’s following proposal:

Proposal 3: For UE that does not support subgrouping, UE processes the associated paging occasion if any bit associated with a subgroup of the UE’s PO is set 1 in the PEI.


	OPPO
	We are OK with the proposal

	MediaTek
	We think the intention of the proposal looks to inform the related design will be addressed in RAN2. In this regard, RAN1 can simply wait further RAN2 decisions/information before any related activity/discussion.

	LGE
	We are fine with the proposal 

	DOCOMO
	We are fine with the proposal

	Xiaomi
	OK with the proposal



Moderator would like to thank companies’ comments on Proposal/Conclusion 4-1. Given RAN2 achieved the following agreement on 2/22, the case with UE supporting PEI but not supporting UE subgrouping looks excluded:
	PEI + UEID subgrouping is one capability


Also since RAN2 already agreed to further specify PEI for eDRX, there will be no need of further RAN1 design work. By the above, there is no need of additional agreement to handle or hand over the designs. Therefore, moderator suggests not to process any related proposal to PEI support without UE subgrouping or eDRX. 



Finally, moderator would like to use the following table to collect companies’ input(s) on what critical issue(s) that should be addressed in this meeting while not included in any of the above proposals:

Table 13 (1st round): Companies’ view(s) on any critical issue missing in the above proposals
	Company name
	Company View

	Nordic 
	PEI PDCCH DMRS across entire CORESET did not get much airtime for discussion, has been always treated as “other aspects” with exception of one meeting. We understand that this has been a single company proposal, but do not understand why proposal is not included at least in this meeting’s  Proposal 2.3.1 

	CATT
	In CATT’s contribution, there are CRs for other PDCCH monitoring procedure to exclude “Type 2a CSS” in Proposal 4 of R1-2201370.   These are essential error correction and should be discussed.

	vivo
	In the last meeting, it is agreed the range of firstPDCCH-MonitoringOccasionOfPEI-O is the same as that of firstPDCCH-MonitoringOccasionOfPO. However, for the range of firstPDCCH-MonitoringOccasionOfPEI-O, it will be justifiable to be determined by the density of PEI-frame in a paging cycle rather than the density of PF in a paging cycle. 

Hence, we propose the following proposal for companies to consider. 

Proposal: For the case one PEI-O indicates POs of two PFs, the value range of firstPDCCH-MonitoringOccasionOfPEI-O should be decided by both the SCS value and half the density of PF in a paging cycle.


Figure 1: An illustration for the case that PEI-frame density in a paging cycle is half that of PF.


	
	



Moderator would like to thanks companies’ input to the above Table. Moderator would like to clarify the reason of not including the above proposals in 1st round email discussion because the proposals can either bring RRC impact or be treated in later CR review stage. But, given proponents have strong intention for checking companies’ views, moderator would like to suggest companies’ check on the following proposals, and provide your view(s)/suggested revision(s), if available to the table below:

Proposal 4-2 (Nordic):
Introduce PDCCH DMRS transmitted in an entire CORESET#0/CommonCORESET configured by SIB1/MIB during PEI monitoring occasions to facilitate sequence-based detection of PEI presence and/or to facilitate PDCCH DMRS for consequent finer-synchronization.
· narrow-band/wide-band precoding can be assumed in CORESET#0/CommonCORESET, i.e. no change from R15/R16 required.
· introduce parameter to indicate that DMRS are transmitted by gNB in entire CORESET

Proposal 4-3 (vivo):
Proposal: For the case one PEI-O indicates POs of two PFs, the value range of firstPDCCH-MonitoringOccasionOfPEI-O should be decided by both the SCS value and half the density of PF in a paging cycle.


Figure 1: An illustration for the case that PEI-frame density in a paging cycle is half that of PF.

Table 14 (2nd round): Companies’ view(s)/suggested revision(s) on Proposals 4-2 and 4-3
	Company name
	Company View/suggested revision

	CATT
	We don’t agree with both Proposal 4-2 and 4-3.  

	Qualcomm
	The proposals may not be essential for Rel-17.

	Apple
	We do not think these proposals are essential.

	Nokia_2
	These don’t seem necessary. On proposal 4-2, use of WB DM-RS for broadcast was also discussed in Rel-15. NB DM-RS was selected as it allows better multiplexing of PDCCHs to same CORESET. 

	Xiaomi
	We do not support P4-2, at this stage, it is not possible to discuss sequence based PEI.
 For P4-3, we are not sure what is new beyond previous agreement “•	Range of firstPDCCH-MonitoringOccasionOfPEI-O, in unit of symbol, is decided as one of the following alternatives:
o	Alt-1: The same value range as firstPDCCH-MonitoringOccasionOfPO”

	Samsung 
	We don’t think these proposals regarding additional design are essential. 

	ZTE, Sanechips
	We do not think it is necessary to discuss proposal 4-2 at this stage. 
For proposal 4-3, the current agreement is sufficient and does not need to be modified.

	CMCC
	Don’t need these two proposals.

	LGE
	We do not think proposals are essential. 

	Intel
	Proposals are not essential

	
	



From companies’ feedback, there is no consensus on the two proposals. Moderator therefore suggests no further discussion in this meeting. Yet, companies can still submit their contribution with more information to show the issue(s) is essential.



Proposal 4-4 (CATT):
Adopt the following TP  in TS 38.213.

	<----------Text proposal 3----------->
10 	UE procedure for receiving control information
*** Unchanged text is omitted ***
If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG except for PDCCH monitoring in Type0/0A/2/2A-PDCCH CSS sets where the UE is not required to apply the procedures in this clause for the SCG
-	When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.
-	When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG.
*** Unchanged text is omitted ***
10.1 	UE procedure for determining physical downlink control channel assignment
*** Unchanged text is omitted ***
If a UE is provided a zero value for searchSpaceID in PDCCH-ConfigCommon for a Type0/0A/2/2A-PDCCH CSS set, or is not provided searchSpaceBroadcast, the UE determines monitoring occasions for PDCCH candidates of the Type0/0A/2/2A-PDCCH CSS set as described in clause 13, and the UE is provided a C-RNTI, the UE monitors PDCCH candidates only at monitoring occasions associated with a SS/PBCH block, where the SS/PBCH block is determined by the most recent of 
-	a MAC CE activation command indicating a TCI state of the active BWP that includes a CORESET with index 0, as described in [6, TS 38.214], where the TCI-state includes a CSI-RS which is quasi-co-located with the SS/PBCH block, or 
-	a random access procedure that is not initiated by a PDCCH order that triggers a contention-free random access procedure
If a UE monitors PDCCH candidates for DCI formats with CRC scrambled by a C-RNTI and the UE is provided a non-zero value for searchSpaceID in PDCCH-ConfigCommon for a Type0/0A/2/2A-PDCCH CSS set, or monitors PDCCH candidates for DCI formats with CRC scrambled by a MCCH-RNTI or a G-RNTI and the UE is provided a non-zero value for searchSpaceBroadcast in pdcch-Config-MCCH and pdcch-Config-MTCH for a Type0/0B-PDCCH CSS set, the UE determines monitoring occasions for PDCCH candidates of the Type0/0A/2/2A-PDCCH CSS set, or of the Type0/0B-PDCCH set, respectively, based on the search space set associated with the value of searchSpaceID. 
*** Unchanged text is omitted ***
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not expect to monitor a PDCCH in a Type0/0A/2/2A/3-PDCCH CSS set or in a USS set if a DM-RS for monitoring a PDCCH in a Type1-PDCCH CSS set is not configured with same qcl-Type set to 'typeD' properties [6, TS 38.214] with a DM-RS for monitoring the PDCCH in the Type0/0A/2/2A/3-PDCCH CSS set or in the USS set, and if the PDCCH or an associated PDSCH overlaps in at least one symbol with a PDCCH the UE monitors in a Type1-PDCCH CSS set or with an associated PDSCH. 
*** Unchanged text is omitted ***
A UE does not expect to detect, in a same PDCCH monitoring occasion, a DCI format with CRC scrambled by a SI-RNTI, RA-RNTI, MsgB-RNTI, TC-RNTI, P-RNTI, PEI-RNTI, C-RNTI, CS-RNTI, or MCS-RNTI and a DCI format with CRC scrambled by a SL-RNTI or a SL-CS-RNTI for scheduling respective PDSCH reception and PSSCH transmission on a same serving cell.
*** Unchanged text is omitted ***




Table 15 (2nd round): Companies’ view(s)/suggested revision(s) on Proposal 4-4
	Company name
	Company View/suggested revision

	CATT
	Yes.  This is an essential correction.  

	Qualcomm
	We agree with the general pricinple for Type2A-PDCCH CSS to follow the design of Type2-PDCCH CSS.

	Apple
	OK

	Nokia_”
	First “2A” change is OK, but rest of the changes are not needed in my understanding as they relate to CONNECTED mode (“UE is provided a C-RNTI”, or SL-RNTI etc. monitored in USS) and PEI is not required to be monitor in CONNECTED mode

	Samsung 
	OK.

	ZTE, Sanechips
	We tend to agree with Nokia that the revision for idle/inactive state is needed.

	CMCC
	OK

	vivo
	Agree with Nokia. Only the adding for idle/inactive state is needed.

	LGE
	We have same view with Nokia that the change regarding connected mode UE behavior is not required. 
We are fine with adding “2A”

	Huawei, HiSilicon
	Agree with Nokia and ZTE. Only the first change is OK.

	Intel
	OK. Nokia’s suggestion seem reasonable



From companies’ feedback, the first paragraph of the proposed TP looks of consensus. After further email check, there is no objection received, and chair finally endorsed the following TP on 2/28:

Agreement
Adopt the following TP to Section 10 of TS 38.213
	10        UE procedure for receiving control information
*** Unchanged text is omitted ***
If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG except for PDCCH monitoring in Type0/0A/2/2A-PDCCH CSS sets where the UE is not required to apply the procedures in this clause for the SCG
-  When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.
-  When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG.
*** Unchanged text is omitted ***
 




Regarding the remaining part of the TP proposed by CATT, companies would like to have more time to check, including the following aspects:
· UE behavior when both PEI-O based on SearchSpaceZero and Small Data Transmission (SDT) are configured
· Huawei provided some information in THIS email reply. 
· Clarificaiton on the description of existing specification, where CATT provided the following comment: 
	Thanks for the discussion.  We don’t need the FFS point on whether UE monitoring the C-RNTI on Type2A-PDCCH CSS.   Our TP did not suggest to have Type2A-PDCCH CSS with C-RNTI.     As we commented before, the texts in Clause 10.1 of TS38.213 for SeachSpaceID=0 used for Type 0/0A/2-PDCCH  are very confusing because the part “the UE determines monitoring occasions for PDCCH candidates of the Type0/0A/2-PDCCH CSS set as described in clause 13, and the UE is provided a C-RNTI, the UE monitors PDCCH candidates only at monitoring occasions associated with a SS/PBCH block” has 3 independent sentences  without proper conjunction.  



By the above, moderator would like to suggest companies to check the above issue(s) and submit correction/clarification, if needed, to RAN1 #108-e.
 


Summary
In this meeting, the maintenance for PEI design is processed, and the following conclusions/agreements are achieved:


Conclusion
For Rel-17, the following for paging early indication design are not supported:
· Multipe PEI-Os for one PO
· UE assistance information for preferred offset between PEI-O and PO
· Different PEI configurations for different devices types


Agreement
The following TP for 38.202-h00, subclause 6 to reflect reception type with PEI-RNTI is endorsed.
<Begin TP for 38.202-h00, subclause 6.2>
Table 6.2-1: Downlink "Reception Types"
	"Reception Type"
	Physical Channel(s)
	Monitored
RNTI
	Associated
Transport Channel
	Comment

	<unchanged rows omitted for brevity>

	P
	PDCCH
	CI-RNTI
	N/A
	 

	Q
	PDCCH
	PEI-RNTI
	N/A
	Note1


 
Table 6.2-2: Downlink "Reception Type" combinations
	Supported Combinations
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	A + (B and/or (C1 or Q) and/or D0) + F0
	 
	 
	Note 1

	2. RRC_INACTIVE

	A + (B and/or (C1 or Q)  and/or D0) + F0
	 
	 
	Note 1

	< unchanged rows omitted for brevity>


<End TP for 38.202-h00, subclause 6.2>


Agreement 
For the alignment with the following RAN2#116bis-e agreements,
	    Both subgroupNumPerPO and Nsg-UEID range from 1 to 8.
    If network supports PEI but not subgrouping, the wholeSubgroupConfig-r17 is absent. The parameter subgroupsNumPerPO is mandatory present if subgroupConfig-r17 is configured.



· Adopt following TP to TS38.213 Section 10.4:
	TS38.213v17.0.0]
10.4  A 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 Type2A-PDCCH CSS set as described in clause 10.1
-     a number of frames, by PEI-F_offset, from the start of a first paging frame of paging frames associated with a number of PDCCH monitoring occasions for DCI format 2_7 [17, TS 38.304] to the start of a frame
-     a number of symbols, by firstPDCCH-MonitoringOccasionOfPEI-O, from the start of the frame to the start of the first PDCCH monitoring occasion for DCI format 2_7
-     a size, by payloadSizeDCI_format2_7
-     a number of subgroups per paging occasion, , by subgroupsNumPerPO
-     a number of paging occasions associated with the number of PDCCH monitoring occasions for DCI format 2_7, , by PONumPerPEI
A paging indication field of DCI format 2_7 includes  segments of  bits, where  if  and  if is not providedconfigured or . For a subgroup index , , a UE determines a value for the  bit in the paging indication field, where  is a paging occasion index, and , , ,  and  are defined in [17, TS 38.304]. When the value is '1', the UE monitors a paging occasion determined according to [17, TS 38.304]; otherwise, the UE is not required to monitor the paging occasion.




· Adopt following TP to TS38.212 Section 7.3.1.3.8:
	[TS38.212v17.0.0]
7.3.1.3.8           Format 2_7
DCI format 2_7 is used for notifying the paging early indication and TRS availability indication for one or more UEs. 
The following information is transmitted by means of the DCI format 2_7 with CRC scrambled by PEI-RNTI:
-     Paging indication field –  bit(s), where
-      is the number of paging occasions configured by higher layer parameter PONumPerPEI as defined in Clause 10.4A in [5, TS 38.213];
-     is the number of sub-groups of a paging occasion configured by higher layer parametersubgroupsNumPerPO, if subgroupsNumPerPO is configured and not set to 0; otherwise  is set to 1.
-     Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPOsubgroupsNumPerPO is configured and not set to 0; otherwise each bit in the field indicates the UE group of a paging occasion.
-     TRS availability indication – 1, 2, 3, 4, 5, or 6 bits if TRS-ResourceSetConfig is configured; 0 bits otherwise.
The size of DCI format 2_7 is indicated by the higher layer parameter payloadSizeDCI_format2_7, according to Clause 10.4A of [5, TS 38.213]. If the number of information bits in format 2_7 is less than the size of format 2_7, the remaining bits are reserved.





Agreement
Adopt the following TP to Section 10 of TS 38.213
	10        UE procedure for receiving control information
*** Unchanged text is omitted ***
If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG except for PDCCH monitoring in Type0/0A/2/2A-PDCCH CSS sets where the UE is not required to apply the procedures in this clause for the SCG
-  When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.
-  When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG.
*** Unchanged text is omitted ***






Conclusion
SFN of the first PF of the PF(s) associated with the PEI-O is provided by (SFN of UE’s PF) - 



Agreement
· Confirm the following working assumption:
	Working assumption
SearchSpaceId = 0 can be configured for peiSearchSpace for the case of CORESET multiplexing pattern 2 or 3



· When SearchSpaceId = 0 is configured for peiSearchSpace, subject to SS/PBCH block and CORESET multiplexing pattern 2 or 3, the PDCCH monitoring occasions for PEI-O are same as for RMSI as defined in clause 13 in TS 38.213.
· UE determines first PDCCH MO for PEI-O based on PEI-F_offset and firstPDCCH-MonitoringOccasionOfPEI-O, as previously agreed for the case with SearchSpaceId > 0.
· Note: UE expects the first PDCCH MO for PEI-O determined from PEI-F_offset and firstPDCCH-MonitoringOccasionOfPEI-O is aligned with the MOs for RMSI as defined in clause 13 in TS 38.213.
For next meeting, RAN1#109-e, moderator encourage companies to check the latest version of CRs [27]-[30] and, if needed, submit necessary correction(s)/clarification(s) for the maintenance of Rel-17 paging enhancements.



Reference
[bookmark: _Ref95765156][bookmark: _Ref68687908][bookmark: _Ref92652453][bookmark: _Ref47770235][bookmark: _Ref54385885]“Draft Report of 3GPP TSG RAN WG1 #107bis-e v0.2.0”, MCC support, RAN1#107bis-e
[bookmark: _Ref95771340]R1-2200801, “Summary#5 of Maintenance on Paging Enhancement”, Moderator (MediaTek), RAN1#107bis-e
[bookmark: _Ref95765554]R1-2200700, “LS on updated Rel-17 NR higher-layers parameter list”, RAN1, Ericsson, RAN1#107bis-e
[bookmark: _Ref95765548]R1-2200817, “Collection of RAN1-related agreements for UE power saving enhancements for NR”, Rapporteur (MediaTek), RAN1#107bis-e
[bookmark: _Ref96346121]R1-2200944, “Remaining issues on Paging enhancements for UE power saving in IDLE/inactive mode”, Huawei, HiSilicon
R1-2201101, “Remaining issues on paging enhancements for idle/inactive mode UE power saving”, vivo
R1-2201130, “Remaining issues of power saving enhancements for paging”, ZTE, Sanechips
R1-2201280, “Further discussion on Paging enhancements for power saving”, OPPO
R1-2201370, “Remaining issues of Paging enhancement for UE power saving”, CATT
R1-2201484, “Discussion on paging enhancement”, NTT DOCOMO, INC.
R1-2201551, “Discussion on potential paging enhancements for UE power saving”, Spreadtrum 
R1-2201641, “On remaining issues of paging enhancement”, Panasonic
R1-2201705, “Discussion on remaining aspects of the design of paging enhancements”, Intel Corporation
R1-2201777, “Remaining issues on paging enhancements for idle/inactive UEs”, Apple
R1-2201865, “Remaining issues on paging early indication”, CMCC
R1-2201917, “Remaining issues on paging enhancement for power saving”, Xiaomi
R1-2202022, “Maintenance on paging enhancements”, Samsung
R1-2202067, “Summary#1 for Maintenance on Paging Enhancements”, MediaTek Inc.
R1-2202068, “Maintenance on Paging Enhancements”, MediaTek Inc.
R1-2202148, “Remaining issues on paging early indication design”, Qualcomm Incorporated
R1-2202216, “Maintenance for Paging Enhancements”, Ericsson
R1-2202236, “Discussion on PEI Design”, Transsion Holdings
R1-2202247, “Remaining issues on paging enhancements”, InterDigital, Inc.
R1-2202328, “Open items on paging enhancements for UE power saving”, Nokia, Nokia Shanghai Bell
R1-2202346, “Discussion on potential paging enhancements”, LG Electronics
[bookmark: _Ref96346132]R1-2202384, “On paging early indication”, Nordic Semiconductor ASA
[bookmark: _Ref98356536]R1-2202975, “Corrections on NR UE Power Saving Enhancements (38.202)”, Qualcomm, RAN1#108-e
R1-2202969, “Corrections on UE power saving enhancements in 38.212”, Huawei, RAN1#108-e
R1-2202953, “Corrections on UE power savings enhancements in NR (38.213)”, Samsung, RAN1#108-e
[bookmark: _Ref98356538]R1-2202964, “Corrections on NR UE Power Saving Enhancements (38.214)” Nokia, RAN1#108-e  



image1.emf
Paging cycle boundaryAssociated with same PEIFirst PF First PF 

=1 =0


Microsoft_Visio_Drawing.vsdx

Microsoft_Visio_Drawing1.vsdx

image2.png
= ((UE_ID mod N) x N, + i_s) mod POnumPerPEI





image3.png
N X N_




image4.png
lipo/N.| - T/N




image5.emf
PF/PEI-F PF PF/PEI-F PF PF/PEI-F PF PF/PEI-F PF PF/PEI-F PF PF/PEI-F ... ... PF

PEI-Frame interval

Frame-level offset

SSB

SSB SSB

SSB

SSB

SSB


Microsoft_Visio_Drawing2.vsdx
PF/PEI-F
PF
PF/PEI-F
PF
PF/PEI-F
PF
PF/PEI-F
PF
PF/PEI-F
PF
PF/PEI-F
...
...
PF
PEI-Frame interval
Frame-level offset
SSB
SSB
SSB
SSB
SSB
SSB



image6.png




image7.png




image8.png




image9.png




image10.png
NEC = 0




image11.png




image12.png




image13.png




image14.png
0<i, <K




image15.png
(ipp - K+ icp)




image16.png
ipp = ((UE_IDmodN) - N + is)modNEE!




image17.png
UE_ID




image18.png




image19.png




image20.png




image21.png




image22.png
NEE! NEO




image23.png
NEE!




image24.png




Microsoft_Visio_Drawing3.vsdx
PF/PEI-F
PF
PF/PEI-F
PF
PF/PEI-F
PF
PF/PEI-F
PF
PF/PEI-F
PF
PF/PEI-F
...
...
PF
PEI-Frame interval
Frame-level offset
SSB
SSB
SSB
SSB
SSB
SSB



Microsoft_Visio_Drawing4.vsdx
PF/PEI-F
PF
PF/PEI-F
PF
PF/PEI-F
PF
PF/PEI-F
PF
PF/PEI-F
PF
PF/PEI-F
...
...
PF
PEI-Frame interval
Frame-level offset
SSB
SSB
SSB
SSB
SSB
SSB



image25.png
lipo/N.| - T/N




