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Introduction
This summary is for the email discussion on the following topics identified from the preparation phase:
Proposal 2.1-1, Proposal 2.4-1, Proposal 3.1-1, Proposal 3.2-1, Proposal 3.4-1, Proposal 3.4-2, Conclusion 2.2-1, Proposal 2.4-2, Proposal 2.4-3, and Proposal 3.4-3.

It is noticed that Proposal 3.4-3 is included since there is no objection received after session chair (Xiaodong)’s further check on 5/8.

In the following Sections 2 and 3, there collect companies’ contributions, moderator proposals and companies’ views/suggestion revisions. In Section 4, there  summarizes the status of the proposals on 5/18 and the detailed proposals for ease of reference.


Maintenance on Paging Enhancements
Alignment with RAN2 agreement
In RAN2#117-e meeting, the following on bundled functionalities of PEI and UE subgrouping are agreed:

	PEI + UEID subgrouping is one capability
A PEI-capable UE must support at least UEID-based subgrouping method.
RAN2 confirms that “PEI without subgrouping” can be implemented by configuring PEI plus UEID subgrouping with one subgroup.
“PEI without subgrouping” can be configured by only one method.



In the following table, there collect companies’ related proposals from companies’ contributions:

	Company name
	Company’s views/comments

	Huawei, HiSilicon
	

	Spreadtrum
	

	CATT
	Proposal 4: Adopt the following TP in TS 38.212 and TS 38.213.

	============================ start of TP==========================================
<Unchanged text omitted>
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; otherwise  is set to 1.
-	Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPO is greater than 1configured; 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]. The number of information bits in format 2_7 shall be equal to or less than the payload size of format 2_7. If the number of information bits in format 2_7 is less than the size of format 2_7, the remaining bits are reserved.
<Unchanged text omitted>
============================= end of TP==========================================

============================ start of TP==========================================
10.4A	PDCCH monitoring for early indication of paging
<Unchanged text omitted>
A paging indication field of DCI format 2_7 includes  segments of  bits, where  if  and  if  is not provided. 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.
If , the number of symbols from the start of the frame to the start of the first PDCCH monitoring occasion for DCI format 2_7 that is associated with paging occasion index  is the -th value from the  values provided by firstPDCCH-MonitoringOccasionOfPEI-O.
<Unchanged text omitted>
============================= end of TP==========================================


 

	vivo
	Observation 1: For the case of PEI without subgrouping, as per RAN2 TS 38.331 CR, the value of subgroupsNumPerPO-r17 will be configured as ‘one’, while in RAN1 TS 38.213, we have agreed subgroupsNumPerPO-r17 will not be provided in this case.

Observation 2: There is inconsistence between RAN1 and RAN2 specifications on the description of PEI without subgrouping.

Proposal 1: Adopt the following TPs.
	--------------------------------------Start of Draft TP for TS 38.213 V17.1.0 (2022-03) --------------------
<Unchanged parts omitted>
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. 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.
<Unchanged parts omitted>
------------------------------------- Start of Draft TP for TS 38.213 V17.1.0 (2022-03) --------------------



	---------------------------------------- Start of Draft TP for TS 38.212 V17.1.0 (2022-03) -----------------
<Unchanged parts omitted>
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; otherwise  is set to 1.
-	Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPO is configured; 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]. The number of information bits in format 2_7 shall be equal to or less than the payload size of format 2_7. If the number of information bits in format 2_7 is less than the size of format 2_7, the remaining bits are reserved.
<Unchanged parts omitted>
--------------------------------------- Start of Draft TP for TS 38.212 V17.1.0 (2022-03) --------------------


 

	ZTE, Sanechips
	[bookmark: _Toc7490]Proposal 1: Adopt the following TP.
........................................................... Text Proposal for TS38.213..............................................................................
10.4  A	PDCCH monitoring for early indication of paging
*** Unchanged text is omitted ***
A paging indication field of DCI format 2_7 includes  segments of  bits, where  if  and  if  is not provided. For a subgroup ID 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.
........................................................... Text Proposal for TS38.213..............................................................................


	xiaomi
	TP#3 for TS 38.212 Clause 7.3.1.3.8
============================= Unchanged part omitted ==============================
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; otherwise  is set to 1.
-	Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPO is configured; otherwise each bit in the field indicates the UE group of a paging occasion.
-	TRS availability indication – 1, 2, 3, 4, 5, or 6 bitsif 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]. The number of information bits in format 2_7 shall be equal to or less than the payload size of format 2_7. If the number of information bits in format 2_7 is less than the size of format 2_7, the remaining bits are reserved. 
============================= Unchanged part omitted ==============================

TP#4 for TS 38.212 Clause 7.3.1.3.8
============================= Unchanged part omitted ==============================
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; otherwise  is set to 1.
-	Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPO is configured; otherwise each bit in the field indicates the all the UE associated to UE group of a paging occasion.
-	TRS availability indication – 1, 2, 3, 4, 5, or 6 bitsif 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]. The number of information bits in format 2_7 shall be equal to or less than the payload size of format 2_7. If the number of information bits in format 2_7 is less than the size of format 2_7, the remaining bits are reserved. 
============================= Unchanged part omitted ==============================


	Samsung
	

	Panasonic
	

	Sharp
	

	Apple
	

	Nokia
	Proposal: Adopt following TP to TS38.213 Section 10.4:
	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. 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.
If , the number of symbols from the start of the frame to the start of the first PDCCH monitoring occasion for DCI format 2_7 that is associated with paging occasion index  is the -th value from the  values provided by firstPDCCH-MonitoringOccasionOfPEI-O.




Proposal: Adopt following TP to TS38.212 Section 7.3.1.3.8:
	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; otherwise  is set to 1.
-	Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPO is configured; 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]. The number of information bits in format 2_7 shall be equal to or less than the payload size of format 2_7. If the number of information bits in format 2_7 is less than the size of format 2_7, the remaining bits are reserved.


 

	LGE
	

	MediaTek
	[bookmark: _Ref101556413]Proposal 1: Adopt the following TPs to TS 38.212 and TS 38.213 for removing the case PEI is applied without subgroupsNumPerPO provided, as per the RAN2 agreements in RAN2#117-e.  

	Section 7.3.1.3.8 (Format 2_7) of TS 38.212
<Unchanged text omitted>

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; otherwise  is set to 1.
-	Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPO > 1 is configured; otherwise each bit in the field indicates the UE group of a paging occasion.

<Unchanged text omitted>

	Section 10.4A of TS 38.213
<Unchanged text omitted>

A paging indication field of DCI format 2_7 includes  segments of  bits, where  if  and  if  is not provided. 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.

<Unchanged text omitted>


 

	Nordic Semi.
	

	Intel 
	

	Ericsson
	Proposal 2: Adopt TP2 for 38.213-h10, subclause 10.4A and TP3 for 38.212-h10 subclause 7.3.1.3.8 to align with RRC spec on subgroup number configuration.

<begin TP2 for 38.213-h10, subclause 10.4A>
A paging indication field of DCI format 2_7 includes  segments of  bits, where  if  and  if  is not provided. 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.
<end TP2>

<begin TP3 for 38.212-h10, subclause 7.3.1.3.8>
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; otherwise  is set to 1.
-	Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPO is configured; 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.
[bookmark: _Toc101762529]<end TP3>


	Qualcomm 
	

	
	



From preparation phase, the following table collects companies’ inputs on whether to discuss Proposal 2.1-1 (posted after the table):

	Company name
	Whether to discuss the proposal (Y/N)?
	Additional comment(s), if available

	Nordic
	Y
	“greater than 1” is not needed

	MediaTek
	Y
	Support to discuss the TPs

	Nokia
	Y
	

	ZTE, Sanechips
	Y
	

	LGE
	Y
	

	Spreadtrum
	Y
	

	CATT
	Y
	

	vivo
	Y
	Support to solve the inconsistence with RAN2 spec.

	Qualcomm
	Y
	

	Huawei, HiSilicon
	Y
	

	Intel
	Y
	

	Ericsson
	Y
	

	Apple
	Y
	

	
	
	

	Ratio of Y
	100% (13/13)
	



Proposal 2.1-1: For alignment with RAN2 agreements, adopt the following TPs for TS 38.212 and TS 38.213, respectively

	============================ start of TP ==========================================
<Unchanged text omitted>
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; otherwise  is set to 1.
-	Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPO is greater than 1configured; 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]. The number of information bits in format 2_7 shall be equal to or less than the payload size of format 2_7. If the number of information bits in format 2_7 is less than the size of format 2_7, the remaining bits are reserved.
<Unchanged text omitted>
============================= end of TP==========================================

============================ start of TP==========================================
10.4A	PDCCH monitoring for early indication of paging
<Unchanged text omitted>
A paging indication field of DCI format 2_7 includes  segments of  bits, where  if  and  if  is not provided. 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.
If , the number of symbols from the start of the frame to the start of the first PDCCH monitoring occasion for DCI format 2_7 that is associated with paging occasion index  is the -th value from the  values provided by firstPDCCH-MonitoringOccasionOfPEI-O.
<Unchanged text omitted>
============================= end of TP==========================================



For Proposal 2.1-1, Nordic suggests to remove “greater than 1” from 1st TP. Since moderator sees that each bit in paging indication field indicates one UE subgroup or the whole UE group for the PO actually depends on whether subgroupsNumPerPO is greater than 1 or equal to 1, keeping “greater than 1” looks useful for clarity. In this regard, moderator would like to invite companies’ view(s)/suggested revision(s) on the above Proposal 2.1-1 in Table 1 below.

[bookmark: _Ref102945480]Table 1 (1st round): Companies’ view(s)/suggested revision(s) on Proposal 2.1-1
	Company name
	Company view(s)/suggested revision(s), if available

	Nokia
	For:
-	Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPO is greater than 1configured; otherwise each bit in the field indicates the UE group of a paging occasion.
we could adopt the Xiaomi proposal and shorten to:
-	Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPO configured; otherwise each bit in the field indicates the UE group of a paging occasion.

Based on RAN2 and RAN1 agreements/spesification there does not appear to be any need to have special handling/behaviour for the case that subgroupsNumPerPO=1.


	CATT
	We support the proposal.   RAN2 agreements is to set the subgroupNumPerPO to 1 if UE subgroup is not configured or indicated.  Network is very unlikely to configure only one paging subgroup.  Thus, the text proposal is aligned with RAN2 agreements

	Xiaomi
	From our understanding, Proposal 2.1-1 takes the way that subgroupsNumPerPO is mandatory and is always configured. And we can agree with such modification method.
 Since subgroupsNumPerPO is  always configured and is equal to 1 or great than 1, we slightly prefer Nordic’s view that there is no need to specify “greater than 1”, and suggest the following version:
Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPO is configured; otherwise each bit in the field indicates the UE group of a paging occasion.

	vivo
	We agree with the proposal 2.1-1. Besides, for the following description, we think it will be clearer to adopt it rather than delete the sentence “if subgroupsNumPerPO configured; otherwise each bit in the field indicates the UE group of a paging occasion”. 

-	Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPO is greater than 1configured; otherwise each bit in the field indicates the UE group of a paging occasion.

Since, as per RAN2’s approved CR 38.331, it has explicitly said in the SubgroupConfig field descriptions that subgroupsNumPerPO is equal to 1 when the network does not support subgrouping. So, for alignment with RAN2 spec, we support moderator’s modification given in proposal 2.1-1.

	Apple
	We support the proposal. We agree with Nokia that in the end no special handling is needed for the case subgroupsNumPerPO=1, but we feel the TP in P2.1-1 reads clearer.

	Spreadtrum
	OK for proposal. Nokia’s view is also feasible. If only one subgroup is included in a PO group, the subgroup is equal to the PO group but the subgroup is still there.

	OPPO
	Fine with the proposal. Clarification is needed on the UE (sub)group in the cases that subgroupsNumPerPO is greater than 1 or equal to 1. 

	Ericsson1
	Support update suggested by Nokia, which would also align RAN1 spec with the RAN2 specs, which seem to refer to UE subgroup only and not to UE group.  

	Nordic 
	RAN2 confirms that “PEI without subgrouping” can be implemented by configuring PEI plus UEID subgrouping with one subgroup.


According to RAN2 there is still one sub-group even if no subgrouping is configured, therefore, the following text is sufficient, as proposed by Nokia 

-	Each bit in the field indicates one UE subgroup of a paging occasion 



	Sharp
	[bookmark: OLE_LINK73][bookmark: OLE_LINK72][bookmark: OLE_LINK74]We slightly prefer Nokia’s version. The filed size of K is equal to the subgroupsNumPerPO , and no padding bits in any case.  it does not need to have special treatment for the case of only one bit.

	ZTE, Sanchips
	We think the following text is sufficient
“Each bit in the field indicates one UE subgroup of a paging occasion”

	Huawei, HiSilicon
	We support the proposal from Moderator, and agree with vivo’s comments.

	Qualcomm
	Agree with Nokia.

	Intel
	Agree with Nokia

	DOCOMO
	We are fine with the proposal from Moderator or Nokia’s version.

	MediaTek
	Thanks for Nordic’s clarification. While current proposal looks clearer to us, we can also accept the suggested revision by Nordic, Nokia and Xiaomi.

	
	



On Proposal 2.1-1, RAN2 just had online discussion yesterday, and from THIS latest RAN2 chair note, we see the following agreements (where moderator also highlights the relevant sentences to Proposal 2.1-1 with blue color). From RAN2 agreements, “there is always at least one subgroup whenever PEI is configured” and there is no need to describe the case “PEI without subgrouping”.   
 
	1. Keep RAN2 agreement that “PEI without subgrouping” can only be implemented by configuring PEI plus UEID subgrouping with one subgroup. Clarify that there is always at least one subgroup whenever PEI is configured. Consider to rephrase the field descriptions of subgroupsNumPerPO and subgroupsNumForUEID to reflect this (details for CR discussion).

	1. P2: R2 assumes that 38.213 is updated e.g. such that subgroupsNumPerPO is always present when PEI is configured (i.e. no need to update R2 TS)



To aligned with , moderator would like to suggest the following updated Proposal 2.1-1 where each bit in paging indication field of DCI format 2_7 just indicates a subgroup:

Proposal 2.1-1 (Updated @ 4 AM 5/18 UTC): 
For alignment with the following RAN2 agreements, 
	(RAN2#117-e)
1. RAN2 confirms that “PEI without subgrouping” can be implemented by configuring PEI plus UEID subgrouping with one subgroup.
1. “PEI without subgrouping” can be configured by only one method.

	(RAN2#118-e)
1. Keep RAN2 agreement that “PEI without subgrouping” can only be implemented by configuring PEI plus UEID subgrouping with one subgroup. Clarify that there is always at least one subgroup whenever PEI is configured. Consider to rephrase the field descriptions of subgroupsNumPerPO and subgroupsNumForUEID to reflect this (details for CR discussion).



adopt the following TPs for TS 38.212 and TS 38.213, respectively
	============================ start of TP ==========================================
<Unchanged text omitted>
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; otherwise  is set to 1.
-     Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPO is configured; 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]. The number of information bits in format 2_7 shall be equal to or less than the payload size of format 2_7. If the number of information bits in format 2_7 is less than the size of format 2_7, the remaining bits are reserved.
<Unchanged text omitted>
============================= end of TP==========================================

============================ start of TP==========================================
10.4A          PDCCH monitoring for early indication of paging
<Unchanged text omitted>
A paging indication field of DCI format 2_7 includes  segments of  bits, where  if  and  if  is not provided. 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.
If , the number of symbols from the start of the frame to the start of the first PDCCH monitoring occasion for DCI format 2_7 that is associated with paging occasion index  is the -th value from the  values provided by firstPDCCH-MonitoringOccasionOfPEI-O.
<Unchanged text omitted>
============================= end of TP==========================================





Whether/how to clarify joint PDCCH monitoring behaviour when both SDT and PEI are applied
[bookmark: _Ref101556443]In RAN1#108-e meeting, there is discussion on whether/how to include TP for clarifying UE monitoring behaviour when both SDT and PEI are applied. In the following table, there collect companies’ related views:

	Company name
	Company’s views/comments

	Huawei, HiSilicon
	… it is unnecessary to introduce additional restriction on the monitoring occasions for PDCCH-candidates in a Type2A-PDCCH CSS set, and we don’t see any necessity of clarification on current specification, which seems to be nothing to do with paging enhancements in Rel-17.

Observation 1:	No further clarification on monitoring occasion determination of PEI is needed.  

	Spreadtrum
	

	CATT
	

	vivo
	

	ZTE, Sanechips
	

	xiaomi
	

	Samsung
	

	Panasonic
	

	Sharp
	

	Apple
	

	Nokia
	Observation: It does not appear necessary to add reference to Type2A-PCCCH CSS to the text describing the UE behaviour when is configured with C-RNTI and is provided with SS ID=0 for searchSpaceID in PDCCH-ConfigCommon text in 38.213.  

Proposal: Reference to Type2A-PCCCH CSS is not added to the text describing the UE behaviour when is configured with C-RNTI and is provided with SS ID=0 for searchSpaceID in PDCCH-ConfigCommon text in 38.213.

Observation: It does not appear necessary to add reference to Type2A-PCCCH CSS to the text describing the UE behaviour when is configured with C-RNTI and is provided non-zero SS ID for searchSpaceID in PDCCH-ConfigCommon text in 38.213. 

Proposal: Reference to Type2A-PCCCH CSS is not added to the text describing the UE behaviour when is configured with C-RNTI and is provided non-zero SS ID for searchSpaceID in PDCCH-ConfigCommon text in 38.213.

	LGE
	

	MediaTek
	Observation 1: The common search space sets for SDT and PEI are different.

[bookmark: _Ref101556462]Conclusion 1: No TP is needed for clarifying the joint PDCCH monitoring for both SDT and PEI.

	Nordic Semi.
	

	Intel 
	

	Ericsson
	

	Qualcomm 
	

	
	



From preparation phase, the following table collects companies’ inputs on whether to discuss Conclusion 2.2-1 (posted after the table):

	Company name
	Whether to discuss the conclusion  (Y/N)?
	Additional comment(s), if available

	Nordic 
	Y
	Agree with proposal

	MediaTek
	Y
	Support to discuss and also agree with the proposal 

	Nokia
	Y
	Alternatively, not discussing results also no change, which is also fine, but probably it is good to conclude something.

	ZTE, Sanechips
	
	Agree with Nokia. But also okay to clarify.

	LGE
	Y
	We support the proposal. 

	Spreadtrum
	
	OK for clarification

	CATT
	Y
	This issue needs to be clarified when UE receives paging information, such as PTWS, with C-RNTI. 

	Qualcomm
	
	The proposal suggests no change to spec. Then there is no need to discuss the issue.

	Huawei, HiSilicon
	
	Agree with Nokia, ZTE and Qualcomm. It seems there is no need to discuss the issue considering the conclusion is there is no spec impact.

	intel
	
	Proposal suggests no specification impact. So this issue can be dropped.

	Ericsson
	Y
	OK to discuss. 

	Apple
	Y
	OK to discuss

	
	
	

	Ratio of Y
	58% (7/12)
	



Conclusion 2.2-1: Reference to Type2A-PCCCH CSS is not added to the text describing the UE behaviour when configured with C-RNTI.

From companies’ inputs, there is only CATT suggesting discussion on the UE behavior when UE receives PTWS with C-RNTI. Moderator suggests to further check Conclusion 2.2-1 and provide view(s)/suggested revision(s) to Table 2 below, including the suggested reason and TP for the potential specification impact.

[bookmark: _Ref102945565]Table 2 (1st round): Companies’ view(s)/suggested revision(s) on Conclusion 2.2-1
	Company name
	Company view(s)/suggested revision(s), if available

	Nokia
	In context of Type2A we agree with the conclusion.

	CATT
	I believe that Moderator misunderstood CATT’s proposal.   The current texts in Clause 10.1 for Type Type0/0A/2-PDCCH CSS with SearchSpaceZero is very confused.   The whole paragraph has 3 sentences without proper conjunction to indicate the situations for both IDLE and CONNECTED mode UEs, which CONNECTED mode UE is configured with C-RNTI.   We don’t see the moderator’s conclusion 2.2-1 is clear to reflect the issue.   

	Xiaomi
	OK with the conclusion.

	vivo
	Fine with it.

	Apple
	We agree with the conclusion.
It seems that CATT’s proposal is not directly related to PEI/Type2A-CSS. I wonder if it should be a maintenance issue to align the spec text with the previous agreements quoted by CATT.

	Spreadtrum
	Fine for it.

	OPPO
	Fine with the conclusion.

	Nordic 
	OK

	ZTE, Saneships
	It seems more appropriate to discuss the proposed conclusion in SDT.

	Huawei, HiSilicon
	OK with the conclusion.
Regarding CATT’s TP, we believe it is a clarification (or a correction according to Nokia’s tdoc) not for PEI, but for some other topics. Agree with apple that this should be discussed in maintenance session of Rel-15.

	Qualcomm
	Fine with the conclusion.

	Intel
	Fine with conclusion. Apple’s suggestion seems reasonable for the issue

	DOCOMO
	OK

	MediaTek
	Related to PEI/Type2A CSS, current conclusion looks reasonable. We also agree with Apple’s suggestion that CATT issue can be discussed in Rel-15 maintenance.

	
	


   
Moderator would like to thank companies’ valuable inputs, and this conclusion is finally approved by session chair (Xiaodong) on 5/14 in the mail thread titled by “[109-e-R17_PowSav-01] Email discussion under 8.7.1 for maintenance on idle/inactive power saving enhancements”.

 

Minimum time gap between PEI-O and PO
In the following table, there collect companies’ views related to minimum time gap between PEI-O and PO:
	Company name
	Company’s views/comments

	Huawei, HiSilicon
	

	Spreadtrum
	Proposal 1: 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 2: 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.

	CATT
	

	vivo
	

	ZTE, Sanechips
	

	xiaomi
	

	Samsung
	

	Panasonic
	

	Sharp
	

	Apple
	

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

Observation: From receiver preparation perspective minimum gap of 3ms could be considered.

	LGE
	

	MediaTek
	

	Nordic Semi.
	

	Intel 
	

	Ericsson
	

	Qualcomm 
	

	
	



From preparation phase, the following table collects companies’ inputs on whether to discuss Proposal 2.3-1 (posted after the table):

	Company name
	Whether to discuss the proposal (Y/N)?
	Additional comment(s), if available

	Nordic
	N
	This is not essential, since it was agreed that UE may fall back to PO monitoring if gNB configuration is bad.

	MediaTek
	Y
	Either of the time gap requirement is small and can ensure minimum impact to system flexibility. It is also useful to set such requirement so that network can avoid bad configuration that cannot effectively utilize PEI resource for UE power saving.
Note: Without such gap, idle/inactive UE supporting PEI can be required a shorter warm-up time than a connected-mode UE supporting DCP, while we somehow expect the idle/inactive UE should be always more power saving. 

	ZTE, Sanechips
	N
	Whether to monitor PEI depends on UE implementation, without any indication to NW. No more discussion is needed at this late phase.

	LGE
	N
	Similar view with Nordic and ZTE. 

	Spreadtrum
	Y
	It is useful for gNB to configure proper PEI

	CATT
	N
	This is not an essential correction.  

	vivo
	Y partially 
	We agree to discuss the minimum time gap between PEI-O and PO. However, if we genuinely want to open the discussion, from our understanding, it will be more significant to consider another alternative i.e., Alt 3: the minimum time gap should contain M SSB, where the value of M can be 1, 2, 3 etc. Since from power saving perspective, if no SSB contained within the minimum offset/gap between the PEI-O and PO, there will be no power saving gain by configuring PEI. 
And if the intention of Proposal 2.3-1 is only for aligning with the minimum time gap defined for DCI format 2_6, then we think it is not necessary considering the agreed conclusion i.e., it is up to UE implementation whether the UE monitors the MO(s) for a PEI.

	Huawei, HiSilicon
	N
	There is already a conclusion in the previous meetings that UE can decide whether to monitor PEI occasions up to UE implementation. It seems this is not essential considering this conclusion in CR phase.

	Intel
	N
	Not essential. Current procedure is fine.

	Ericsson
	N
	This is not essential correction. 

	Apple
	N
	This is not essential as the UE can determine whether to monitor PEI or not autonomously.

	
	
	

	Ratio of Y
	27% (3/11)
	



Proposal 2.3-1: Minimum time gap between PEI-O and PO is supported. Decide the value from one of the following two alternatives:
· Alt 1: 1/1/1/2 slots for 15/30/60/120kHz respectively
· Alt 2: 3 ms

Due to insufficient support level, this topic is not selected by session chair for the formal email discussion.


Additional Clarifications and Others
In the following, there collect “single-company” proposals for additional clarification or other purposes not included in the above subsections. 
	Company name
	Company’s views/comments

	Huawei, HiSilicon
	

	Spreadtrum
	

	CATT
	For a UE supporting sidelink, the UE does not expect to detect different DCIs for scheduling respective PDSCH and PSSCH in a same PDCCH monitoring occasion. Following the same principle, the UE also does not expect to detect PDCCH-based PEI in the PDCCH monitoring occasion for PSSCH scheduling.

Proposal 2: Adopt the following TP in TS 38.213.
	============================ start of TP==========================================
[bookmark: _Toc12021486][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc20311598][bookmark: _Toc36498186][bookmark: _Toc45699213][bookmark: _Toc29899157][bookmark: _Toc99993834][bookmark: _Toc29894858][bookmark: _Toc26719423][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
<Unchanged text 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, MCS-RNTI, MCCH-RNTI, G-RNTI, or G-CS-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 omitted>
============================= end of TP==========================================




… In RAN1#107bis, it is agreed to use PEI-F_offset with the range of {0,1,2,…,16} to determine the frame of PEI. So the definition of PEI-F_offset in TS 38.213 should be further modified as the description in TP.
Proposal 1: Adopt the following TP in TS 38.213.
	============================= start of TP==========================================
[bookmark: _Toc83289688][bookmark: _Toc99993840]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 frame to 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
<Unchanged text omitted>
============================= end of TP==========================================




… when searchSpaceID is configured with a zero value for a Type0/0A/2-PDCCH CSS, the determination of monitoring occasions for PDCCH candidates as described in clause 13 is limited to CONNECTED UE in TS 38.213-17.1.0. The whole sentence is not clear with 3 main sentences without proper conjunction and leads to the lack of relevant description for IDLE/INACTIVE UE. Thus, when Type0/0A/2-PDCCH CSS is SS#0, the following TP is to capture the same PDCCH monitoring occasions determination based on SearchSpaceZero for both CONNECTED and IDLE/INACTIVE UE with additional condition for CONNECTED UE.

Proposal 3: Adopt the following TP in TS 38.213.
	============================ start of TP==========================================
10.1	UE procedure for determining physical downlink control channel assignment 
<Unchanged text omitted>
If a UE is provided a zero value for searchSpaceID in PDCCH-ConfigCommon for a Type0/0A/2-PDCCH CSS set, or is not provided searchSpaceBroadcast, the UE determines monitoring occasions for PDCCH candidates of the Type0/0A/2-PDCCH CSS set as described in clause 13, and if 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
<Unchanged text omitted>
============================= end of TP==========================================






	vivo
	Based on TS 38.304 [4], the following clarification is given for paging reception in multi-beam operations. 
	In multi-beam operations, the UE assumes that the same paging message and the same Short Message are repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the paging message and Short Message is up to UE implementation. The paging message is same for both RAN initiated paging and CN initiated paging.



Similarly, it is natural to make a clarification for PEI reception in multi-beam operations since the very similar configuration for PEI occasion and paging occasion i.e., same as that of PO, “A PEI occasion (PEI-O) is a set of PDCCH monitoring occasions (MOs) and can consist of multiple time slots (e.g. subframe or OFDM symbol) where PEI can be sent (TS 38.213 [4]).”
To avoid unnecessary ambiguity, we suggest to include the following description for PEI reception in multi-beam operations. 

Proposal 2: In multi-beam operations, the UE assumes that the same PEI is repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the PEI is up to UE implementation.

	ZTE, Sanechips
	

	xiaomi
	

	Samsung
	

	Panasonic
	

	Sharp
	

	Apple
	

	Nokia
	

	LGE
	

	MediaTek
	

	Nordic Semi.
	

	Intel 
	

	Ericsson
	When SearchSpace ID is non-zero, the ALs/BDs for PEI are configured by the corresponding search space configuration. In case search space zero is used for PEI, RAN1 spec update is needed for identifying the number of BDs/Als for PEI. It can simply follow the legacy SearchSpaceZero BDs/ALs, i.e. fixed values specified (as in Table 10.1-1 of 38.213). Below proposal is made to reflect this. 
[bookmark: _Toc101762528]
Proposal 1: Adopt TP1 for 38.213-h10, subclause 10.1 to reflect BDs/CCEs when searchSpaceZero is used for PEI.

<begin TP1 for 38.213-h10, 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. If the UE is provided peiSearchSpace with zero value for the Type2A-PDCCH CSS set index, and for the SS/PBCH block and CORESET multiplexing patterns 2 and 3, the UE determines PDCCH monitoring occasions as described in clause 13 and the CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level are given in Table 10.1-1.
<end TP1>


	Qualcomm 
	

	
	



From preparation phase, the following table collects companies’ inputs on which topics to be discussed:

	Company name
	Whether to discuss any proposal (Y/N)?
	Which proposal to discuss, if identified

	Nordic 
	Ericsson and CATT proposal could be discussed
	

	MediaTek
	Y
	Support to discuss Proposal 2 by CATT and the proposal 1 by Ericsson. Not support discussing others.

	Spreadtrum
	Y
	We would like to discuss “the minimum gap between SSB and the associated PEI-PDCCH” which is useful for gNB to configure proper PEI-PDCCH

	CATT
	Y
	CATT and Ericsson’s proposals

	Huawei, HiSilicon
	
	CATT’s proposal 1 and Ericsson’s proposal seems OK to be discussed. 


	Intel
	Y
	CATT and E/// proposals

	Ericsson
	Y
	CATT and Ericsson proposals.

	Apple
	Y
	(Moderator: No information for being counted in the statistics below)

	
	
	

	Ratio of Y for Ericsson proposal 1
	85% (6/7)
	Selected by session chair (Xiaodong) for email discussion as Proposal 2.4-1

	Ratio of Y for CATT proposal 1
	71% (5/7)
	Selected by session chair (Xiaodong) for email discussion as Proposal 2.4-2

	Ratio of Y for CATT proposal 2
	71% (5/7)
	Selected by session chair (Xiaodong) for email discussion
as Proposal 2.4-3




According to session chair’s selection, the following list Proposals 2.4-1, Proposal 2.4-2 and Proposal 2.4-3 for companies to provide further inputs to Table 3, Table 4, and Table 5, respectively:

Proposal 2.4-1: Adopt TP1 for 38.213-h10, subclause 10.1 to reflect BDs/CCEs when searchSpaceZero is used for PEI.

	<begin TP1 for 38.213-h10, 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. If the UE is provided peiSearchSpace with zero value for the Type2A-PDCCH CSS set index, and for the SS/PBCH block and CORESET multiplexing patterns 2 and 3, the UE determines PDCCH monitoring occasions as described in clause 13 and the CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level are given in Table 10.1-1.
<end TP1>



[bookmark: _Ref102949565]Table 3 (1st round): Companies’ view(s)/suggested revision(s) on Proposal 2.4-1
	Company name
	Company view(s)/suggested revision(s), if available

	CATT
	The current specification is clear enough without further clarification.  We don’t think this is an essential correction.  

	Xiaomi
	Support the proposal.

	Apple
	Our understanding is that Table 10.1-1 provides an upper bound if non-zero searchSpaceID is configured, with the actual number of BDs following the actual search space set configuration. If zero searchSpaceID is configured, Table 10.1-1 provides the actual number of BDs. In this sense, we are fine for clarification. It would be even clearer to add something like:
“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 number of PDCCH candidates per CCE aggregation level follows the configuration of the corresponding search space set.”

	Ericsson1
	Support, and OK with Apple’s added update. 

Regarding CATT comment, when SearchSpace ID is non-zero, the ALs/BDs for PEI are configured by the corresponding search space configuration. In case search space zero is used for PEI, the ALs/BDs are fixed values specified (as in Table 10.1-1 of 38.213) and this needs to be clarified. 

	Nordic 
	OK, the PDCCH candidates for SS#0 shall be clarified.

	Huawei, HiSilicon
	The first change is for the ‘maximum number of PDCCH candidate’. No matter whether the searchSpaceID is with a zero value or a non-zero value, the sentence always holds. So we are neutral to the first change.

We are OK with the second change.

	Qualcomm
	Support the proposal with Apple’s update.

	Intel
	Support and OK with Apple’s update

	MediaTek
	For minimum specification change, we think Huawei’s comment make sense. It is sufficient to include the last sentence, which should be able to address the concerns from CATT and Ericsson.

	
	



For Proposal 2.4-1, moderator sees the concern from CATT who thinks no need of change for the case peiSearchSpace refers to a CSS configuration. On the other hand, Ericsson thinks the issue is for the case of search space zero which is specified by TS 38.213 instead of SIB configuration. In such case, PDCCH candidate information is not configured for new DCI format 2_7. According to Huawei observation, existing wording about “maximum” of PDCCH candidate number is valid for both cases, and thus including only the last sentence from Ericsson revision for search space zero case should be sufficient. Moderator thinks Huawei proposal is a good way forward and would like to suggest companies to check the following updated/simplified version:

Proposal 2.4-1 (2nd round):
Adopt TP1 for 38.213-h10, subclause 10.1 to reflect BDs/CCEs when searchSpaceZero is used for PEI.
	<begin TP1 for 38.213-h10, 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. If the UE is provided peiSearchSpace with zero value for the Type2A-PDCCH CSS set index, and for the SS/PBCH block and CORESET multiplexing patterns 2 and 3, the UE determines PDCCH monitoring occasions as described in clause 13 and the CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level are given in Table 10.1-1.
<end TP1>



Table 4: Companies’ view(s)/suggested revision(s) on Proposal 2.4-1 (2nd round)
	Company name
	Company view(s)/suggested revision(s), if available

	Nokia2
	Fine with the updated TP

	CATT
	We have trouble to understand the logic in the proposed change.   In 38.213, the CCE aggregation levels and number of PDCCH candidate per CCE aggregation level for Type 0/0A/2-PDCCH CSS set is from Table 10.1-1.  Type 0-PDCCH CSS set is configured by either pdcch-ConfigSIB1 in MIB or by searchSpaceSIB1 in PDCCH-ConfigCommon or by searchSpaceZero in PDCCH-ConfigCommon.   Type 0A-PDCCH CSS set is configured by searchSpaceOtherSystemInformation in PDCCH-ConfigCommon.  Type 2-PDCCH CSS is configured by pagingSearchSpace in PDCCH-ConfigCommon.  The Search space ID value of searchSpaceOtherSystemInformation and pagingSearchSpace could be non-zero too.   

From current specification, Type 2A-PDCCH CSS set could have the subset of number of PDCCH candidates per CCE aggregation level in Table 10.1-1 since “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”.    The proposed change is to set full set of the number of PDCCH candidates per CCE aggregation level to be the same as in Table 10.1-1 when SearchSpaceZero is used for peiSearchSpace.  The proposed change is to have the number of PDCCH candidates per CCE aggregation indicated by peiSearchSpace with ID >0 being smaller or equal to that indicated by peiSearchSpace with ID =0.  We don’t see any technical justification on this design.  

If we would like to change, we should have the same number of PDCCH candidates per CCE aggregation level the same as that in Table 10.1-1 for both peiSearchSpace with ID > 0 and ID =0.    Thus, we would propose the change to simply remove the “maximum” in the following if clarification 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. If the UE is provided peiSearchSpace with zero value for the Type2A-PDCCH CSS set index, and for the SS/PBCH block and CORESET multiplexing patterns 2 and 3, the UE determines PDCCH monitoring occasions as described in clause 13

	Qualcomm
	OK with the updated TP.

	Xiaomi
	Fine with the TP.

	OPPO
	OK with the updated TP.

	vivo
	OK

	Apple
	We prefer the version that we proposed for clarity, but the current TP is fine if this is preferred by majority.

	Intel
	Fine with updated TP

	Ericsson2
	Support the TP.

	Nordic 
	We are OK as well as we would be fine with CATT TP above

@CATT, the point is that for  non-zero SS it is possible to configure # of candidates with existing RRC, while it is not possible for SS#0. 


	Huawei, HiSilicon
	Support the updated TP. 

	ZTE,Sanechips
	okay

	MediaTek2
	Support the TP since there is no change to the agreed principle: PDCCH candidate number is smaller than or equal to Table 10.1-1. The clarification is a correction for the case when SS#0 is utilized and no configuration as other CSS to provide the exact candidate number.

	
	



For Proposal 2.4.1 (2nd round), the acceptance level is better than 1st round version. Regarding the concern from CATT/Fang-Chen, moderator hopes the comment from Nordic/Karol, as quote below, can clarify:
	(Nordic/Karol)
… the point is that for  non-zero SS it is possible to configure # of candidates with existing RRC, while it is not possible for SS#0.


With the above clarification, moderator would like to suggest companies’ check on the latest version for potential email approval:

Proposal 2.4-1:
Adopt TP1 for 38.213-h10, subclause 10.1 to clarify BDs/CCEs when searchSpaceZero is used for PEI.
	<begin TP1 for 38.213-h10, 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. If the UE is provided peiSearchSpace with zero value for the Type2A-PDCCH CSS set index, and for the SS/PBCH block and CORESET multiplexing patterns 2 and 3, the UE determines PDCCH monitoring occasions as described in clause 13 and the CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level are given in Table 10.1-1.
<end TP1>



This proposal is finally approved by session chair (Xiaodong) on 5/18.



For Proposal 2.4-2, it is based on the following reason from [3], and companies are invited to provide view(s)/suggested revision(s) for the proposal in Table 4.

	… In RAN1#107bis, it is agreed to use PEI-F_offset with the range of {0,1,2,…,16} to determine the frame of PEI. So the definition of PEI-F_offset in TS 38.213 should be further modified as the description in TP.



Proposal 2.4.-2: Adopt the following TP in TS 38.213.

	============================= start of TP==========================================
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 frame to 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
<Unchanged text omitted>
============================= end of TP==========================================



[bookmark: _Ref102949947][bookmark: _Ref102981951]Table 5 (1st round): Companies’ view(s)/suggested revision(s) on Proposal 2.4-2
	Company name
	Company view(s)/suggested revision(s), if available

	CATT
	This is an essential correction since the PEI frame is offset before the paging frame.  The PEI frame offset should be described from the start of a frame containing PEI to the start of paging frame of PO.   

	Xiaomi
	In fact we don’t see there is really a difference between the current version and the version provided by this proposal. we are OK with either one.

	vivo
	OK.

	Apple
	We support the proposal.
At the same time, we also wonder if we can change “a frame” to e.g. “a reference frame for PEI”, as the current wording can be a bit confusing for someone not knowing the context. If this is changed, the same wording change is also needed for the next sub-bullet.

	OPPO
	OK

	Ericsson1
	OK. 


	Huawei, HiSilicon
	We can understand the intention of the TP. However, we see another implication of the original description is to figure out “a frame” based on the location of “the start of a first paging frame”. Considering this, we propose the following change to resolve the issue and meanwhile keep the implication mentioned above.

============================= start of TP==========================================
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 an earlier 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
<Unchanged text omitted>
============================= end of TP==========================================

	Qualcomm
	Fine with the proposal.

	Intel
	Support

	MediaTek
	We understand CATT’s purpose to clarify the reference frame for PEI-O is before the paging frame. On the other hand, we see current text is in good alignment with the corresponding description of TS 38.331. In this regard, it looks sufficient to go with Huawei revision with only “earlier” added.

	(TS 38.331 R17)
pei-FrameOffset
Offset, in number of frames from the start of a first paging frame of the paging frames associated with the PEI-O to the start of a reference frame for PEI-O, see TS 38.213 [13], clause 10.4A.


 

	
	



For Proposal 2.4-2, moderator sees the intention of CATT revision is to reflect the reference frame for PEI-O is before the paging frame of UE’s PO. Given existing wording is matched to TS 38.331 description, as quoted below, while the timing information is indeed lacking, it is suggested to include a minimum change while keeping current mapping with TS 38.331. In this regard, moderator suggests to include the minimum revision from Huawei and encourage companies’ check on the following updated/simplified version:
	(TS 38.331 R17)
pei-FrameOffset
Offset, in number of frames from the start of a first paging frame of the paging frames associated with the PEI-O to the start of a reference frame for PEI-O, see TS 38.213 [13], clause 10.4A.



Proposal 2.4.-2 (2nd round): Adopt the following TP in TS 38.213.
	============================= start of TP==========================================
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 an earlier 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
<Unchanged text omitted>
============================= end of TP==========================================



Table 6: Companies’ view(s)/suggested revision(s) on Proposal 2.4-2 (2nd round)
	Company name
	Company view(s)/suggested revision(s), if available

	Nokia2
	Fine with the updated TP.

	CATT
	The proposed text is even more confused.   No change is better than the proposed change.

The descriptions in TS38.331 and TS38.213 are different.  The text in RRC is to describe the PEI-F_offset by “offset, in a number of frames”, which the offset value is counted backward from the beginning of PO back to PEI-O.   However, the texts TS38.213 describes “the number of frames” by PEI-F_offset before the start of the first paging frame for the DCI format 2_7.   The following proposed change is clean and clear.

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 frame to 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 


	Qualcomm
	Agree with CATT. CATT’s version is clear.

	Xiaomi
	Agree with CATT’s version.
When we are describing firstPDCCH-MonitoringOccasionOfPEI-O, the way we describe the offset is from a earlier point to a later point, so the same describing way should be adopted for PEI-F_offset, as suggested by CATT.

	OPPO
	It seems still unclear what “a frame” or “an earlier frame” means. The frame is the reference frame for PEI-O. We advise to clarify that in the TP. The following changes are proposed.

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 reference frame for a number of PDCCH monitoring occasions for DCI format 2_7 to the start of a first paging frame of paging frames associated with a the number of PDCCH monitoring occasions for DCI format 2_7 [17, TS 38.304] 


	vivo
	We know the intention of the word “an earlier”. But, if we want to show before and after position relation, we prefer to adopt the formal narration wording provided by CATT, which can also be consistent with the highlighted part of the following agreement.

Agreement
· Determination of PEI-O location for UE’s PO is based on deciding a reference point and an offset from the reference point to the start of the first PDCCH MO of the PEI-O.
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 and configured via SIB for the cell.
· FFS: The range of the frame-level offset
o   There 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.
· FFS: The range of the symbol-level offset
· Note: When PEI-O is placed close to or overlapped with an earlier SS burst before its associated POs, the total UE wake-up time can be reduced for better power saving gain. Network can configure the PEI-O location accounting the power saving benefit and potential impact on gNB flexibility.


	Apple
	We do not see the need to align the language between 213 and 331, as 331 actually refers to 213 to explain how it is exactly used. So it is important that it is clear in 213. So we prefer CATT’s way for the changes.
On the other hand, we think the readability is significantly improved if we replace “a frame” with “a reference frame”, which is used in our agreement and 331. Therefore, we suggest the following:

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 reference frame to 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 reference frame to the start of the first PDCCH monitoring occasion for DCI format 2_7


	Intel
	We think CATT version is more clear

	Ericsson2
	OK. Any version might be OK considering the field description of pei-FrameOffset in 38.331.

	Nordic 
	Agree with ///, maybe no need for any TP in RAN1

	Huawei, HiSilicon
	We support the updated TP.
Our intention is we see another implication of the original description is to figure out “a frame” based on the location of “the start of a first paging frame”. We prefer to keep this implication of the current specification.

	ZTE, Sanechips
	We prefer CATT’s version, which is clearer.

	MediaTek2
	We support the TP.
The key information lacking is that the offset points to an earlier frame, i.e., “backward” as indicated in CATT response, and the inclusion of “earlier” looks the simplest way to providing the missing information.

	
	




For Proposal 2.4-2 (2nd round), moderators see majority support of 1st round version. For companies’ final check, moderator quotes all related description to frame offset of PEI-O for companies’ reference and would like to suggest 1st round version for potential email approval:

	(TS 38.331)
pei-FrameOffset
Offset, in number of frames from the start of a first paging frame of the paging frames associated with the PEI-O to the start of a reference frame for PEI-O, see TS 38.213 [13], clause 10.4A.

	(TS 38.213)
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

	(TS 38.304)
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:
1. 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 in SIB1;



Proposal 2.4.-2 (posted @ 4 AM 5/17 UTC):
Adopt the following TP in TS 38.213.
	============================= start of TP==========================================
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]
1. 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
1. a number of frames, by PEI-F_offset, from the start of a frame to 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 
1. 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
1. a size, by payloadSizeDCI_format2_7
1. a number of subgroups per paging occasion, , by subgroupsNumPerPO
1. a number of paging occasions associated with the number of PDCCH monitoring occasions for DCI format 2_7, , by PONumPerPEI
<Unchanged text omitted>
============================= end of TP==========================================



This proposal is finally approved by session chair (Xiaodong) on 5/18.



For Proposal 2.4-3, it is based on the following reason from [3]:
	For a UE supporting sidelink, the UE does not expect to detect different DCIs for scheduling respective PDSCH and PSSCH in a same PDCCH monitoring occasion. Following the same principle, the UE also does not expect to detect PDCCH-based PEI in the PDCCH monitoring occasion for PSSCH scheduling.



Proposal 2.4-3: Adopt the following TP in TS 38.213.

	============================ start of TP==========================================
10.1	UE procedure for determining physical downlink control channel assignment 
<Unchanged text 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, MCS-RNTI, MCCH-RNTI, G-RNTI, or G-CS-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 omitted>
============================= end of TP==========================================



[bookmark: _Ref102950230]Table 7 (1st round): Companies’ view(s)/suggested revision(s) on Proposal 2.4-3
	Company name
	Company view(s)/suggested revision(s), if available

	CATT
	This is an essential correction since UE should not decode PEI-RNTI with SL-RNTI or SL-CS-RNTI in the same monitoring occasion similar to that of P-RNTI and other RNTIs.  

	Xiaomi
	OK with the proposal

	vivo
	OK.

	Apple
	We are not sure if this is necessary, as a UE in connected state is not required to monitor PEI anyway. Adding PEI-RNTI here may imply that the UE may need to monitor PEI-RNTI when they are not in the same PDCCH monitoring occasion.

	OPPO
	OK with the TP.

	
	

	Ericsson1
	Not sure if this is needed. This paragraph seems to be about “scheduling respective PDSCH reception and PSSCH transmission on a same serving cell.”. Since PEI-RNTI does not schedule PDSCH reception, it is unclear if PEI-RNTI needs to be added to this paragraph. 


	ZTE, Sanechips
	We tend to agree with Ericsson that this paragraph is to deal with the scheduling collision. It seems other RNTIs, including SFI-RNTI, PS-RNTI, etc., are not included in the text, either. 
And UE doesn’t need to monitor PEI-RNTI during RRC connected state.
Therefore, it seems the revision is not needed.

	Huawei, HiSilicon
	Ericsson’s point seems reasonable. 

	Qualcomm
	Agree with Ericsson and ZTE.

	Intel
	Agree with Ericsson

	DOCOMO
	Agree with Ericsson

	MediaTek
	We support the TP. Since P-RNTI is also in the list of RNTI, it is consistent to include PEI-RNTI in the list through the TP.

	
	



For Proposal 2.4-3, moderator sees the following good reasons for including P-RNTI while not including PEI-RNTI:
1. DCI with P-RNTI is a scheduling DCI while DCI with PEI-RNTI is not a scheduling DCI
1. From DL reception type combinations (Table 6.2-2) of TS 38.202, UE is not required to support monitoring PEI-RNTI in connected mode

After receiving CATT/Fang-Chen’s response of agreeing to drop the proposal on 5/14, moderator suggests no further discussion on this proposal



Maintenance on TRS Information for Idle/Inactive UEs
Clarification on the reference point for TRS availability indication
In RAN1#108-e meeting, there is one remaining issue:
	Agreement
Down-select one of the TPs to clarify the current default DRX cycle used for determining the reference point for start of validity duration for an availability indication 
· Alt1: Adopt TP#1 
· Alt2: Adopt TP#2 
· Note: TRS availability indication transmitted in all PDCCH monitoring occasions of the same PEI-O or PO is same.
· Note: Reference point for TRS availability indication in a given DCI is identical for all UEs regardless of UE specific DRX value.

	============================= start of TP#1==========================================
10.4B	Indication of TRS resources
<Unchanged text omitted>
A value of '1' for a bit of the bitmap indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from  [17, TS 38.304] that corresponds to the frame within the DRX cycle that includes a the PDCCH providing the DCI format 2_7, or the DCI format 1_0 with CRC scrambled by P-RNTI, with the TRS availability indication field indicating the TRS resource sets, where  is provided by defaultPagingCycle. A value of '0' for a bit of the bitmap is ignored by the UE. A UE can receive first and second PDCCHs that provide DCI format 2_7 or DCI format 1_0 with CRC scrambled by P-RNTI that indicate presence of TRS resource sets for the multiple of the number of frames, where the second PDCCH reception after the first PDCCH reception by a time that is smaller than the multiple of the number of frames. 
<Unchanged text omitted>
============================= end of TP#1==========================================

============================= start of TP#2==========================================
10.4B	Indication of TRS resources
<Unchanged text omitted>
A value of '1' for a bit of the bitmap indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from  [17, TS 38.304] that corresponds to the frame of the DRX cycle associated with the first PDCCH MO of the PEI-O or PO that includes a the PDCCH providing the DCI format 2_7, or the DCI format 1_0 with CRC scrambled by P-RNTI, with the TRS availability indication field indicating the TRS resource sets, where  is provided by defaultPagingCycle. A value of '0' for a bit of the bitmap is ignored by the UE. A UE can receive first and second PDCCHs that provide DCI format 2_7 or DCI format 1_0 with CRC scrambled by P-RNTI that indicate presence of TRS resource sets for the multiple of the number of frames, where the second PDCCH reception after the first PDCCH reception by a time that is smaller than the multiple of the number of frames. 
<Unchanged text omitted>
============================= end of TP#2==========================================






In the following table, companies’ views are collected:

	Company name
	Company’s views/comments

	Huawei, HiSilicon
	Proposal 1: Adopt TP#2 of the agreements on reference point made in RAN1 #108-e to define the reference point of validity duration based on the first MO of a PO/PEI-O where UE receives the availability indication.

	Spreadtrum
	

	CATT
	The PO/PEI-O is located within a single default DRX cycle. The frame of PEI-O should belong to the same DRX cycle as that of PO regardless the actual location of PEI-O frame when PEI-O spanning cross two DRX cycles [2]. There is no ambiguity of reference point for the TRS indication between gNB and UE. 

Proposal 5: TP#1 should be adopted to determine the reference point of validity duration for availability indication. 
	=========================== start of TP#1==========================================
10.4B	Indication of TRS resources
<Unchanged text omitted>
A value of '1' for a bit of the bitmap indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from  [17, TS 38.304] that corresponds to the frame within the DRX cycle that includes a the PDCCH providing the DCI format 2_7, or the DCI format 1_0 with CRC scrambled by P-RNTI, with the TRS availability indication field indicating the TRS resource sets, where  is provided by defaultPagingCycle. A value of '0' for a bit of the bitmap is ignored by the UE. A UE can receive first and second PDCCHs that provide DCI format 2_7 or DCI format 1_0 with CRC scrambled by P-RNTI that indicate presence of TRS resource sets for the multiple of the number of frames, where the second PDCCH reception after the first PDCCH reception by a time that is smaller than the multiple of the number of frames. 
<Unchanged text omitted>
=========================== end of TP#1==========================================


 

	vivo
	

	ZTE, Sanechips
	[bookmark: _Toc14670][bookmark: _Toc28029][bookmark: _Toc15066]Observation 1: For PEI based availability indication, the reference time of the start of validity duration has no ambiguity issue according to current specification.

[bookmark: _Toc27359]Proposal 2: TP#1 should be adopted to clarify the current default DRX cycle used for determining the reference point for start of validity duration for an availability indication.

	xiaomi
	

	Samsung
	Proposal 1: Down-select Alt1/TP#1 to clarify the current default DRX cycle used for determining the reference point for start of validity duration for an availability indication.

	Panasonic
	Proposal 2: Adopt the TP#1 

	Sharp
	Proposal 1: support TP#2 as listed for down-selection in RAN1-108-e meeting to determine the reference point for the start of the validity duration

	Apple
	Proposal: For determining the reference point for start of validity duration for an TRS availability indication, adopt Alt 1/TP#1.

	Nokia
	Proposal: Adopt TP#1 for clarifying the reference point definition for current default DRX cycle.

	LGE
	Proposal 1: Adopt TP#2 for determining the reference point for start of TRS validity duration for an availability indication.

	MediaTek
	[bookmark: _Ref101556472]Proposal 2: According to the agreement for determining the reference point for the indicated validity duration, adopt TP#2 to resolve the ambiguity issue when PO or PEI-O spreads over two frames that correspond to different paging cycles.

	Nordic Semi.
	Proposal-1: Adopt TP#2 as clarification for the iTRS validity reference point.

	Intel 
	Observation 1: There is no critical need to change the existing agreement regarding reference point definition.

Proposal 1:   Support TP # 1 for clarification of current default DRX cycle.

	Ericsson
	Proposal 3: For clarifying the current DRX cycle for TRS occasions reference point, adopt TP alt#2 from RAN1#108-e agreement.

	Qualcomm 
	

	
	



From companies’ inputs, the following statistics can be identified:
TP#1 (7 companies): CATT, ZTE, Samsung, Panasonic, Apple, Nokia, Intel
TP#2 (6 companies): HW, Sharp, LGE, MTK, Nordic, Ericsson

From preparation phase, the following table collects companies’ inputs on whether to discuss Proposal 3.1-1 which is based on the majority version and posted after the table:

	Company name
	Whether to discuss the proposal (Y/N)?
	Additional comment(s), if available

	Nordic 
	Y
	Current proposal not our preference, but will not object

	MediaTek
	Y
	Support to discuss the proposal (although current version is not our preference)

	Nokia
	Y
	

	ZTE, Sanechips
	Y
	

	LGE
	Y
	Fine with discussion, but current proposal is not our preference. 

	Spreadtrum
	Y
	

	CATT
	Y
	

	vivo
	Y
	Support Proposal 3.1-1.

	Qualcomm
	Y
	

	Huawei, HiSilicon
	Y
	The issue should be discussed, but the two TPs should be both considered as starting point, considering almost the same number of support. 
We prefer the TP#2.

	Intel
	Y
	

	Apple
	Y
	

	
	
	

	Ratio of Y
	100% (12/12)
	




Proposal 3.1-1: To clarify reference point of TRS availability indication, adopt the following TP to TS 38.213.

	============================= start of TP ==========================================
10.4B	Indication of TRS resources
<Unchanged text omitted>
A value of '1' for a bit of the bitmap indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from  [17, TS 38.304] that corresponds to the frame within the DRX cycle that includes a the PDCCH providing the DCI format 2_7, or the DCI format 1_0 with CRC scrambled by P-RNTI, with the TRS availability indication field indicating the TRS resource sets, where  is provided by defaultPagingCycle. A value of '0' for a bit of the bitmap is ignored by the UE. A UE can receive first and second PDCCHs that provide DCI format 2_7 or DCI format 1_0 with CRC scrambled by P-RNTI that indicate presence of TRS resource sets for the multiple of the number of frames, where the second PDCCH reception after the first PDCCH reception by a time that is smaller than the multiple of the number of frames. 
<Unchanged text omitted>
============================= end of TP ==========================================



For 1st round of email discussion, companies are invited to provide your view(s)/suggested revision(s) to Table 6:

[bookmark: _Ref102980799]Table 8 (1st round): Companies’ view(s)/suggested revision(s) on Proposal 3.1-1
	Company name
	Company view(s)/suggested revision(s), if available

	Nokia
	OK with the proposal.

	CATT
	We support the proposal.

	Xiaomi
	OK with the proposal

	vivo
	Support.

	Apple
	Support

	Spreadtrum
	OK

	OPPO
	Support

	Ericsson1
	OK, although our preference is TP Alt#2.

	Nordic 
	We do not support, but we can accept majority view in online session.  

	Sharp
	We think TP#2 is simpler for gNB and UE implementation, and We can accept if the TP is supported by majority

	ZTE, Sanechips
	Support

	Huawei, HiSilicon
	Not OK.
The very original motivation to introduce validity duration is to make it easier for gNB and UE to maintain the availability of TRS. However, since it is the majority view, we agreed on a ‘sliding’ method, which put some burden to gNB to carefully handle the TRS transmission. Further, we also agreed that each bit has its own validity duration, then gNB has to carefully maintain up to 6 validity durations simultaneously. If we cannot align the validity duration for different MOs within a PO to be the same, the complexity of gNB is doubled, i.e. gNB has to maintain one validity duration before the frame boundary and another validity duration after the frame boundary for even the same indication bit.
To avoid such complexity, TP#2 makes gNB easier to handle different validity durations for different indication bit. Therefore we support TP#2, and not OK for TP#1.

	Qualcomm
	We prefer TP#2, but also fine with the majority view.

	Intel
	Support. This has been discussed for a long time and we hope majority view is adopted for progress

	DOCOMO
	OK with the proposal

	MediaTek
	While TP#2 is our preference, we can live with TP#1 (which may pose some limitation to network) for sake of progress.

	
	



Moderator would like to thank companies’ valuable inputs, and this proposal is finally approved by session chair (Xiaodong) on 5/14 in the email thread titled by “[109-e-R17_PowSav-01] Email discussion under 8.7.1 for maintenance on idle/inactive power saving enhancements”.


How do CONNECTED UEs handle the TRS resources
In RAN1#108-e meeting, RAN1 achieves the following agreement, the remaining specification corrections needs to be discussed and decided:

	Agreement
· TRS-ResourceSetConfig IE is not accounted in determination of available resource elements for PDSCH.



In the following table, there collect companies’ proposal for capturing the above agreement in the specification:
	Company name
	Company’s views/comments

	Huawei, HiSilicon
	Proposal 2: Adopt the following TP2 not to impact connected mode UE’s rate matching behavior due to TRS resource set(s) configured in SIB.
	[bookmark: _Toc36026622][bookmark: _Toc90901946][bookmark: _Toc51774130][bookmark: _Toc26459713][bookmark: _Toc29230363][bookmark: _Toc19796487][bookmark: _Toc45107461]------------------------------------------ Start of Text Proposal 2------------------------------------------
< Unchanged parts are omitted >
7.3.1.5	Mapping to virtual resource blocks
[bookmark: _Hlk494185391]The UE shall, for each of the antenna ports used for transmission of the physical channel, assume the block of complex-valued symbols  conform to the downlink power allocation specified in [6, TS 38.214] and are mapped in sequence starting with  to resource elements  in the virtual resource blocks assigned for transmission which meet all of the following criteria: 
-	they are in the virtual resource blocks assigned for transmission; 
[bookmark: _Hlk494798725]-	the corresponding physical resource blocks are declared as available for PDSCH according to clause 5.1.4 of [6, TS 38.214];
-	the corresponding resource elements in the corresponding physical resource blocks are
-	not used for transmission of the associated DM-RS or DM-RS intended for other co-scheduled UEs as described in clause 7.4.1.1.2;
-	not used for non-zero-power CSI-RS according to clause 7.4.1.5 if the corresponding physical resource blocks are for a PDSCH scheduled by a PDCCH with the CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI, MCCH-RNTI, or a PDSCH with SPS, except if the non-zero-power CSI-RS is a CSI-RS configured by the higher-layer parameter CSI-RS-Resource-Mobility in the MeasObjectNR IE or except if the non-zero-power CSI-RS is an aperiodic non-zero-power CSI-RS resource or except if the non-zero-power CSI-RS is TRS resources configured via [TRS-ResourceSetConfig];
-	not used for PT-RS according to clause 7.4.1.2;
[bookmark: _Hlk494797914]-	not declared as 'not available for PDSCH according to clause 5.1.4 of [6, TS 38.214].
The mapping to resource elements  allocated for PDSCH according to [6, TS 38.214] and not reserved for other purposes shall be in increasing order of first the index  over the assigned virtual resource blocks, where  is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission, and then the index . 
------------------------------------------ End of Text Proposal 2------------------------------------------




	Spreadtrum
	

	CATT
	However, the TRS-ResourceSetConfig for IDLE/Inactive UE is not part of non-zero-power CSI-RS which is configured by NZP-CSI-RS-ResourceSet IE. Even CONNECTED mode UE had to read the SIB occasionally, it would not store the TRS configuration for IDLE/Inactive UE from SIB-X and obtain the L1 signalling indication of TRS availability indication from DCI format 1_0 or 2_7. It is not needed to include TRS resources configured via TRS-ResourceSetConfig into non-zero-power CSI-RS resources. Thus, no TP is needed to include the exception case for TRS-ResourceSetConfig in section 7.3.1.5 of TS 38.211.

Observation1: It is not needed to include TRS resources configured via TRS-ResourceSetConfig into non-zero-power CSI-RS resources configured by NZP-CSI-RS-ResourceSet.


	vivo
	

	ZTE, Sanechips
	

	xiaomi
	

	Samsung
	

	Panasonic
	

	Sharp
	[bookmark: OLE_LINK31][bookmark: OLE_LINK30]Proposal 2: adopt TP1 in this document for PDSCH power control
---------------------<begin TP1 for TS 38.214>--------------------------------------------------------------------
[bookmark: _Toc83310125][bookmark: _Toc27299866][bookmark: _Toc29674265][bookmark: _Toc29673131][bookmark: _Toc45810540][bookmark: _Toc36645495][bookmark: _Toc20317968][bookmark: _Toc29673272][bookmark: _Toc11352078]4.1	Power allocation for downlink 
<omit unchanged text>



[bookmark: OLE_LINK15][bookmark: OLE_LINK10]For downlink DM-RS associated with PDSCH, the UE may assume the ratio of PDSCH EPRE to DM-RS EPRE ( [dB]) is given by Table 4.1-1 according to the number of DM-RS CDM groups without data as described in Clause 5.1.6.2 except when the REs are occupied by resources configured by the TRS-ResourceSetConfig for idle/inactive UE where the PDSCH EPRE is 0 . The DM-RS scaling factor  specified in Clause 7.4.1.1.2 of [4, TS 38.211] is given by .
-----------------<end TP1>-------------------------------------------------------------------------------
 

	Apple
	

	Nokia
	Proposal: TRS-ResourceSetConfig IE does not affect the UE behaviour in CONNECTED mode and can be ignored by UE in CONNECTED mode.

If it is seen necessary to have the rate matching behaviour specifically accounted, following TP could be considered:
	[bookmark: _Toc99643766]7.3.1.5	Mapping to virtual resource blocks
The UE shall, for each of the antenna ports used for transmission of the physical channel, assume the block of complex-valued symbols  conform to the downlink power allocation specified in [6, TS 38.214] and are mapped in sequence starting with  to resource elements  in the virtual resource blocks assigned for transmission which meet all of the following criteria: 
-	they are in the virtual resource blocks assigned for transmission; 
-	the corresponding physical resource blocks are declared as available for PDSCH according to clause 5.1.4 of [6, TS 38.214];
-	the corresponding resource elements in the corresponding physical resource blocks are
-	not used for transmission of the associated DM-RS or DM-RS intended for other co-scheduled UEs as described in clause 7.4.1.1.2;
-	not used for non-zero-power CSI-RS according to clause 7.4.1.5 if the corresponding physical resource blocks are for a PDSCH scheduled by a PDCCH with the CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, G-RNTI for multicast, G-CS-RNTI, or a PDSCH with SPS, except if the non-zero-power CSI-RS is a CSI-RS configured by the higher-layer parameter CSI-RS-Resource-Mobility in the MeasObjectNR IE or except if the non-zero-power CSI-RS is an aperiodic non-zero-power CSI-RS resource or except if the non-zero-power CSI-RS is TRS resources configured only via TRS-ResourceSetConfig in SIB;
-	not used for PT-RS according to clause 7.4.1.2;
-	not declared as 'not available for PDSCH according to clause 5.1.4 of [6, TS 38.214].




 

	LGE
	

	MediaTek
	

	Nordic Semi.
	Porposal-2: Adopt TP for TS38.211 sub-clause 7.3.1.5 to clarify idle TRS rate-matching. 

	[bookmark: _Hlk101354147]7.3.1.5	Mapping to virtual resource blocks
The UE shall, for each of the antenna ports used for transmission of the physical channel, assume the block of complex-valued symbols  conform to the downlink power allocation specified in [6, TS 38.214] and are mapped in sequence starting with  to resource elements  in the virtual resource blocks assigned for transmission which meet all of the following criteria: 
-	they are in the virtual resource blocks assigned for transmission; 
-	the corresponding physical resource blocks are declared as available for PDSCH according to clause 5.1.4 of [6, TS 38.214];
-	the corresponding resource elements in the corresponding physical resource blocks are
-	not used for transmission of the associated DM-RS or DM-RS intended for other co-scheduled UEs as described in clause 7.4.1.1.2;
-	not used for non-zero-power CSI-RS according to clause 7.4.1.5 if the corresponding physical resource blocks are for a PDSCH scheduled by a PDCCH with the CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, G-RNTI for multicast, G-CS-RNTI, or a PDSCH with SPS, except if the non-zero-power CSI-RS is a CSI-RS configured by the higher-layer parameter CSI-RS-Resource-Mobility in the MeasObjectNR IE, or CSI-RS configured by the higher-layer parameter TRS-ResourceSetConfig, or except if the non-zero-power CSI-RS is an aperiodic non-zero-power CSI-RS resource;
-	not used for PT-RS according to clause 7.4.1.2;
-	not declared as 'not available for PDSCH according to clause 5.1.4 of [6, TS 38.214].
The mapping to resource elements  allocated for PDSCH according to [6, TS 38.214] and not reserved for other purposes shall be in increasing order of first the index  over the assigned virtual resource blocks, where  is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission, and then the index . 





	Intel 
	

	Ericsson
	

	Qualcomm 
	

	
	



From preparation phase, the following table collects companies’ inputs on whether to discuss Proposal 3.2-1 (posted after the table):

	Company name
	Whether to discuss the proposal (Y/N)?
	Additional comment(s), if available

	Nordic 
	Y
	If somehow iTRS resources/resource-sets can be linked in dedicated RRC then Nokia TP should be adopted, if such resources/resource-sets would be reconfigured by dedicated RRC, then we prefer our TP.

	MediaTek
	Y
	Support to further discuss it.

	Nokia
	Y
	We would also propose to agree:
Proposal: TRS-ResourceSetConfig IE does not affect the UE behaviour in CONNECTED mode and can be ignored by UE in CONNECTED mode.


	ZTE, Sanechips
	Y
	

	LGE
	Y
	We prefer Sharp’s proposal. 

	Spreadtrum
	N
	Connected-mode UE should ignore the additional TRS. It has large impact on the connected-mode UE for T/F tracking loop

	CATT
	N
	CONNECTED mode UE does not read the SIB-X for TRS

	vivo
	Y
	

	Qualcomm
	Y
	

	Huawei, HiSilicon
	Y
	The agreements was made in RAN1#108 and we should discuss how to capture it in the specification.

	Intel
	Y
	Agree with Nokia’s view

	Ericsson
	Y
	

	Apple
	Y
	We can fine to discuss, and we support Nokia’s proposal.

	
	
	

	Ratio of Y
	85% (11/13)
	




Proposal 3.2-1: Adopt the following TP to TS 38.211:

	7.3.1.5	Mapping to virtual resource blocks
The UE shall, for each of the antenna ports used for transmission of the physical channel, assume the block of complex-valued symbols  conform to the downlink power allocation specified in [6, TS 38.214] and are mapped in sequence starting with  to resource elements  in the virtual resource blocks assigned for transmission which meet all of the following criteria: 
-	they are in the virtual resource blocks assigned for transmission; 
-	the corresponding physical resource blocks are declared as available for PDSCH according to clause 5.1.4 of [6, TS 38.214];
-	the corresponding resource elements in the corresponding physical resource blocks are
-	not used for transmission of the associated DM-RS or DM-RS intended for other co-scheduled UEs as described in clause 7.4.1.1.2;
-	not used for non-zero-power CSI-RS according to clause 7.4.1.5 if the corresponding physical resource blocks are for a PDSCH scheduled by a PDCCH with the CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, G-RNTI for multicast, G-CS-RNTI, or a PDSCH with SPS, except if the non-zero-power CSI-RS is a CSI-RS configured by the higher-layer parameter CSI-RS-Resource-Mobility in the MeasObjectNR IE or except if the non-zero-power CSI-RS is an aperiodic non-zero-power CSI-RS resource or except if the non-zero-power CSI-RS is TRS resources configured only via TRS-ResourceSetConfig in SIB;
-	not used for PT-RS according to clause 7.4.1.2;
-	not declared as 'not available for PDSCH according to clause 5.1.4 of [6, TS 38.214].



For 1st round of email discussion, companies are invited to provide your view(s)/suggested revision(s) to Table 7:

[bookmark: _Ref102981188]Table 9 (1st round): Companies’ view(s)/suggested revision(s) on Proposal 3.2-1
	Company name
	Company view(s)/suggested revision(s), if available

	Nokia
	In principle fine with the TP, but as noted in our contribution it might be good to clarify that the UE CONNECTED mode behaviour is not impacted by the TRS-ResourceSet configuration:
Proposal: TRS-ResourceSetConfig IE does not affect the UE behaviour in CONNECTED mode and can be ignored by UE in CONNECTED mode.

	CATT
	We don’t support the proposal since CONNECTED mode UE would not store the information from SIBs for IDLE/Inactive UEs, such as SIB-17 for TRS configuration for IDLE/Inactive UEs, SIB-3/4/5 Cell reselection, SIB-11 Measurement information for IDLE/Inactive UEs.  Thus, the TRS information for IDLE/Inactive UEs in SIB-17 would not be considered in the mapping to virtual resource block for CONNECTED mode UEs.  In addition, the broadcasted TRS resource for IDLE/Inactive UEs in SIB-17 is not always ON and indicated by dynamic availability indication in the DCI.   CONNECTED mode UE would not know whether TRS for IDLE/Inactive UEs from SIB-17 is available or not if it does not decode DCI with availability indication during the mapping to virtual resource block in clause 7.3.1.5 of TS38.211

	Xiaomi
	OK with the proposal

	vivo
	Support Proposal 3.2-1.

	Apple
	Even though we understand the intention is to capture the agreement from last meeting, we have some concern on the TP because it may imply that UE in connected mode needs to receive SIB-17. If the majority prefer to have such a TP, we could add a qualifier saying “if the UE chooses to receive TRS-ResourceSetConfig in SIB”.
We support Nokia’s proposal. It is a good clarification.

	OPPO
	Fine with the TP

	Ericsson1
	OK in principle but suggest capturing the relevant information clearly for the coversheet. 

	Nordic
	Not sure why some companies think that this mean “reading SIB-17” in RRC connected, when TP says that there is no impact from TRS-ResourceSetConfig in SIB to UE operation in IDLE as well as RRC connected.


	Sharp
	[bookmark: OLE_LINK75][bookmark: OLE_LINK76]For a connected UE, if the TRS resources configured via TRS-ResourceSetConfig have the same T/F resources with configured CSI-RS resources for the UE, the UE does not need to be aware of the TRS. If no  CSI-RS with the same T/F resource is configured for a connected/idle UE, then if the UE does not have R17-pwr-saving feature，it will also not need to know about it. gNB can transmit zero power on the overlapped REs to avoid the interference between TRS and PDSCH.

	Huawei, HiSilicon
	OK with the proposal.
In TS38.214, the TRS configured by SIB is also taken as a special kind of CSI-RS. To avoid CONNECTED UE to do additional handling, the TP it is important.
We are either fine to agree Nokia’s proposal in addition.

	Qualcomm
	Agree with Nokia that the key point is to directly clarify behaviour of connected mode UE is not impacted by the idle/inactive TRS.

	Intel
	Ok with TP. Also support Nokia’s proposal

	MediaTek
	We tend to think the TP may not be necessary as the description in TS 38.331 already clarifies SIB17 is for idle/inactive mode UEs, as quoted below:
	(TS 38.331)
SIB17 contains configurations of TRS resources for idle/inactive UEs.




	
	



For Proposal 3.2-1, moderator sees the main intention for the TP is not to affect the UE behaviour in CONNECTED mode and can be ignored by UE in CONNECTED mode. On the other hand, there is clear description in TS 38.331 that the new SIB 17 is only for idle/inactive UEs, as quoted below. 
	(TS 38.331)
SIB17 contains configurations of TRS resources for idle/inactive UEs.



(2nd round) By the above, moderator would like to check with companies whether it is fine to drop Proposal 3.2-1. 
Table 10: Companies’ view(s)/suggested revision(s) on Dropping Proposal 3.2-1
	Company name
	Company view(s)/suggested revision(s), if available

	Nokia2
	In principle we are fine to drop the TP if deemed unnecessary, but it might be good if RAN1 confirms that CONNECTED mode UE behaviour is not affected by TRS-ResourceSetConfig.


	CATT 
	We support to drop the proposal and are OK to have conclusion proposed by Nokia.  

	Qualcomm
	Support to drop the proposal. Also support Nokia’s conclusion.

	Xiaomi
	We agree with Nokia’s conclusion. and if companies do not want the proposal, maybe we can add a line in TS 38.331 saying “SIB 17  is not applied to connected UEs”. we think it is better to clear state that in spec, otherwise later when someone check the spec, it would be ambiguous.

	OPPO
	Both proposals are fine for us. Nokia’s conclusion makes it clearer in RAN1 spec.

	vivo
	A clarification is needed, i.e. CONNECTED mode UE behaviour is not affected by TRS-ResourceSetConfig.

	Apple
	We are fine to drop the TP. We support Nokia’s proposal.

	Intel
	We are fine to drop the discussion. In order to not bring up this issue again in future, we think Nokia’s proposal makes sense.

	Ericsson2
	OK to drop P3.2-1. We are fine to capture Nokia’s proposed conclusion. 

	Nordic 
	Given RAN2 spec, we are OK to drop TP

	Huawei, HiSilicon
	We think a TP is needed. As we commented by several times, based on current 214 and just agreed TP in Proposal 3.4-1 in last week for 211 (see below), the TRS resource configured by TRS-ResourceSet IE is considered as NZP-CSI-RS. Without the TP, the connected UE behaviour on rate matching is not clear, considering the current specification says the RE is “not used for non-zero-power CSI-RS according to clause 7.4.1.5”.
	7.4.1.5.1       General
Zero-power (ZP) and non-zero-power (NZP) CSI-RS are defined
-    for a non-zero-power CSI-RS configured by the NZP-CSI-RS-Resource IE or by the CSI-RS-Resource-Mobility field in the CSI-RS-ResourceConfigMobility IE or by the TRS-ResourceSet IE, the sequence shall be generated according to clause 7.4.1.5.2 and mapped to resource elements according to clause 7.4.1.5.3
-    for a zero-power CSI-RS configured by the ZP-CSI-RS-Resource IE, the UE shall assume that the resource elements defined in clause 7.4.1.5.3 are not used for PDSCH transmission subject to clause 5.1.4.2 of [6, TS 38.214]. The UE performs the same measurement/reception on channels/signals except PDSCH regardless of whether they collide with ZP CSI-RS or not.




	ZTE, Sanechips
	If SIB17 is for idle/inactive UE, it seems there is no need to further discuss rate matching impact on RRC connected UE.
We are also okay with the version proposed by Nokia for clarification.

	MediaTek2
	Huawei/HiSilicon’s statement makes sense, considering the approved TP last week. Maybe, we can proceed with the conclusion/proposal suggested by Nokia:
“TRS-ResourceSetConfig IE does not affect the UE behaviour in CONNECTED mode and can be ignored by UE in CONNECTED mode.”

	
	



On Proposal 3.2-1 (2nd round), moderator sees that majority companies think fine to drop it with the suggested conclusion/proposal by Nokia. On the other hand, Huawei, HiSilicon/Xiaolei points out, given the agreed TP in Proposal 3.4-1 (as quoted below), the TRS resource configured by TRS-ResourceSet IE is considered as NZP-CSI-RS. If dropping this proposal, the connected UE behaviour on rate matching is not clear, considering the current specification says the RE is “not used for non-zero-power CSI-RS according to clause 7.4.1.5”.

	(Agreed TP in Proposal 3.4-1)
7.4.1.5.1       General
Zero-power (ZP) and non-zero-power (NZP) CSI-RS are defined
-    for a non-zero-power CSI-RS configured by the NZP-CSI-RS-Resource IE or by the CSI-RS-Resource-Mobility field in the CSI-RS-ResourceConfigMobility IE or by the TRS-ResourceSet IE, the sequence shall be generated according to clause 7.4.1.5.2 and mapped to resource elements according to clause 7.4.1.5.3
-    for a zero-power CSI-RS configured by the ZP-CSI-RS-Resource IE, the UE shall assume that the resource elements defined in clause 7.4.1.5.3 are not used for PDSCH transmission subject to clause 5.1.4.2 of [6, TS 38.214]. The UE performs the same measurement/reception on channels/signals except PDSCH regardless of whether they collide with ZP CSI-RS or not.



Given the dependency, moderator suggests to go with Nokia’s proposal first and encourages companies’ check on whether TP is needed:

Proposal 3.2-1:
TRS-ResourceSetConfig IE does not affect the UE behaviour in CONNECTED mode and can be ignored by UE in CONNECTED mode.


Maximum number of configurable TRS resource sets
	Agreement in RAN1#107
For the maximum number of TRS resource sets configured by higher layer, X,
· X = 64
· FFS: the number of configured TRS resource sets is not larger than the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 



In the following table, there collect companies’ proposals related to the above FFS:

	Company name
	Company’s views/comments

	Huawei, HiSilicon
	Observation 4: It is beneficial to keep the maximum number of configurable TRS resource sets to 16 for FR1 to reduce UE memory size for low cost and power consumption, especially for RedCap UEs.

Proposal 4: Number of configured TRS resource sets in SIB for idle/inactive UEs is not larger than 16 for FR1.

	Spreadtrum
	

	CATT
	

	vivo
	

	ZTE, Sanechips
	

	xiaomi
	

	Samsung
	

	Panasonic
	

	Sharp
	

	Apple
	

	Nokia
	

	LGE
	

	MediaTek
	

	Nordic Semi.
	Proposal-3: The maximum number of TRS resource sets per cell within a band is function of  and upper-bounded by 64. 

	Intel 
	

	Ericsson
	

	Qualcomm 
	

	
	



From preparation phase, the following table collects companies’ inputs on whether to discuss Proposal 3.3-1 (posted after the table):

	Company name
	Whether to discuss the proposal (Y/N)?
	Additional comment(s), if available

	Nordic
	Y
	

	MediaTek
	Y
	The number limitation can make this feature more practical for FR1 deployment

	ZTE, Sanechips
	N
	

	LGE
	N
	

	Spreadtrum
	N
	Not a critical issue. Idle/inactive UE only cares about the SSB and the corresponding additional TRS

	CATT
	N
	This was discussed before.  We don’t see the need for further discussion

	vivo
	Y
	

	Qualcomm
	Y
	Ok to discuss, but agreed that this is not critical.

	Huawei, HiSilicon
	Y
	Agree with MTK.

	Intel
	Y
	

	Ericsson
	N
	This is not an essential correction.

	Apple
	Y
	We support the proposal.

	
	
	

	Ratio of Y
	58% (7/12)
	



Proposal 3.3-1: Number of configured TRS resource sets in SIB for idle/inactive UEs is not larger than 16 for FR1.

Due to less support level, this topic is not selected by session chair for the formal email discussion.


Additional Clarification and Others
In the following, there collect “single-company” proposals for additional clarification or other purposes not included in the above subsections. 

	Company name
	Company’s views/comments

	Huawei, HiSilicon
	Proposal 5: Considering there is no explicit parameter to configure the TRS availability field size, the number of bits of TRS availability indication field is determined implicitly based on indBitID in all the configured TRS resource set(s) in SIB-X.

Proposal 6: Adopt the TP3 to determine TRS availability indication field length.
	------------------------------------- Start of Text Proposal 3------------------------------------------
< Unchanged parts are omitted >
7.3.1.2.1	Format 1_0
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:
< Unchanged parts are omitted >
-	TRS availability indication – 1, 2, 3, 4, 5, or 6 bits according to indBitID(s) provided by the TRS-ResourceSetConfig if TRS-ResourceSetConfig is configured; 0 bits otherwise.
[bookmark: OLE_LINK13]-	Reserved bits – (8 – M) bits for operation in a cell with shared spectrum channel access in frequency range 1 or for operation in a cell in frequency range 2-2; (6 – M) bits for operation in a cell without shared spectrum channel access, where the value of M is the number of bits for the field of 'TRS availability indication' as defined above.
7.3.1.3.8	Format 2_7
The following information is transmitted by means of the DCI format 2_7 with CRC scrambled by PEI-RNTI:
< Unchanged parts are omitted >
-	TRS availability indication – 1, 2, 3, 4, 5, or 6 bits according to indBitID(s) provided by the TRS-ResourceSetConfig if TRS-ResourceSetConfig is; 0 bits otherwise.
------------------------------------- End of Text Proposal 3------------------------------------------



Observation 5: Allowing paging DCI with short message indicator of value ‘00’ to indicate TRS availability violates the motivation of introducing paging DCI based TRS availability indication and validity duration of TRS availability.

Proposal 7: Paging DCI with short message indicator of value ‘00’ to indicate TRS availability is not allowed.

Proposal 8: Adopt TP#4 to align with the agreements.
	[bookmark: _Toc99993841]------------------------------------------ Start of Text Proposal 4------------------------------------------
< Unchanged parts are omitted >
10.4B	Indication of TRS resources
A UE in RRC_IDLE state or RRC_INACTIVE state can be provided by TRS-ResourceSetConfig a set of TRS occasions [6, TS 38.214]. If TRS-ResourceSetConfig is provided, a DCI format 2_7, if peiSearchSpace is provided, and a DCI format 1_0 with CRC scrambled by P-RNTI includes a TRS availability indication field [4, TS 38.212] that provides a bitmap to groups of TRS resource sets where the configuration of each TRS resource set includes an association to a bit of the bitmap. The UE can be additionally provided a multiple, by validityDuration, for a number of frames provided by defaultPagingCycle for TRS resource sets with indicated presence; if validityDuration is not provided, the multiple is equal to 2. 
A value of '1' for a bit of the bitmap indicates presence of TRS on the associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from  [17, TS 38.304] that corresponds to the frame that includes a PDCCH providing the DCI format 2_7, or the DCI format 1_0 with CRC scrambled by P-RNTI, with the TRS availability indication field indicating the presence of TRS on the TRS resource sets, where  is provided by defaultPagingCycle. A value of '0' for a bit of the bitmap indicates no change to a current assumption for the availability, or unavailability if the UE is not in a validity duration, of the TRS on the associated TRS resource sets. 
A UE can receive first and second PDCCHs that provide DCI format 2_7 or DCI format 1_0 with CRC scrambled by P-RNTI that indicate presence of TRS resource sets for the multiple of the number of frames, where the second PDCCH reception after the first PDCCH reception by a time that is smaller than the multiple of the number of frames.
------------------------------------------ Start of Text Proposal 4------------------------------------------




	Spreadtrum
	

	CATT
	

	vivo
	

	ZTE, Sanechips
	In TS 38.331 [4], the “scrambling ID” for TRS resource set is provided by ‘scramblingID-Info’ in SIB12. Hence, the scramblingID in TS 38.214 should be modified to keep consistent with that in TS 38.331. Therefore, the TP for scrambling ID for TRS resource set in TS 38.214 should be adopted hereafter. 
	TS 38.331 h00[4] 
[bookmark: OLE_LINK7]scramblingID-Info
One or more scrambling IDs are configured for a TRS resource set. If a common scrambling ID is configured, it applies to all the TRS resources within the TRS resource set. Otherwise, each TRS resource within the TRS resource set is provided with a scrambling ID. If the number of TRS resources for the TRS resource set is 2, scramblingIDperResourceListWith2-r17 is configured, while scramblingIDperResourceListWith4-r17 is configured for the case that the number of TRS resources for the TRS resource set is 4.


[bookmark: _Toc16446]
[bookmark: OLE_LINK11]Proposal 3: The following TP for scrambling ID for TRS resource set in TS 38.214 should be adopted.
......................................... Text Proposal for TS38.214..............................................................................
5.1.6.1.1	CSI-RS for tracking
[bookmark: OLE_LINK4]*** Unchanged text is omitted ***
Each NZP CSI-RS resource, defined in Clause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter TRS-ResourceSet with the following restrictions for a UE in RRC_IDLE or RRC_INACTIVE:
*** Unchanged text is omitted ***
-	One or more scramblingIDs scrambling IDs where if a single scramblingID scrambling ID is configured by scramblingID-Info, it applies to all NZP-CSI-RS resources in the resource set, otherwise, each NZP-CSI-RS resource is provided with a scramblingID scrambling ID.
*** Unchanged text is omitted ***
....................................... End of Text Proposal for TS38.214........................................................................


	xiaomi
	Proposal 1: If TRS resource for idle/inactive UE is configured, and during the validity time, the TRS resource configuration is changed by SI update procedure, before UE detects a following L1 TRS availability indication, all TRS resources are assumed as unavailable.


	Samsung
	

	Panasonic
	Proposal 1: The UE can assume the configured group(s) of TRS resource set(s) are unavailable in below cases:
· C1: before UE receives L1 availability indication after camping on a cell
· C2: the TRS resource configuration is changed by SI update procedure
· C3: During the system modification period and before the new SIBs become valid


	Sharp
	

	Apple
	

	Nokia
	… the TRS configuration for IDLE/Inactive UEs is done by TRS-ResourceSet-r17 IE (in SIBx) and not via NZP-CSI-RS-Resource IE. Hence, the description in TS38.211 appears not to cover the definition of TRS configuration for IDLE/Inactive UEs. Hence, it could be considered to account this also in the Section 7.4.1.5 of TS38.211. 

Proposal: Adopt following TP to Section 7.4.1.5.1 of 38.211:
	[bookmark: _Toc29230390][bookmark: _Toc36026649][bookmark: _Toc51774157][bookmark: _Toc45107488][bookmark: _Toc19796514][bookmark: _Toc26459740][bookmark: _Toc99643793]7.4.1.5.1	General
Zero-power (ZP) and non-zero-power (NZP) CSI-RS are defined
-	for a non-zero-power CSI-RS configured by the NZP-CSI-RS-Resource IE or by the CSI-RS-Resource-Mobility field in the CSI-RS-ResourceConfigMobility IE or by the TRS-ResourceSet IE, the sequence shall be generated according to clause 7.4.1.5.2 and mapped to resource elements according to clause 7.4.1.5.3
-	for a zero-power CSI-RS configured by the ZP-CSI-RS-Resource IE, the UE shall assume that the resource elements defined in clause 7.4.1.5.3 are not used for PDSCH transmission subject to clause 5.1.4.2 of [6, TS 38.214]. The UE performs the same measurement/reception on channels/signals except PDSCH regardless of whether they collide with ZP CSI-RS or not. 




as can be seen from the running CR for TS38.331 not all the parameters needed to complete the NZP-CSI-RS configuration are provided, but can be derived e.g. from TS38.214. To align TS38.211, following changes could be considered.
Proposal: Adopt following TP to Section 7.4.1.5.3 of TS38.211:
	0. [bookmark: _Toc51774159][bookmark: _Toc26459742][bookmark: _Toc29230392][bookmark: _Toc19796516][bookmark: _Toc45107490][bookmark: _Toc36026651][bookmark: _Toc99643795]7.4.1.5.3	Mapping to physical resources
[text omitted]
The value of [image: ] is given by the higher-layer parameter density in the CSI-RS-ResourceMapping IE or the CSI-RS-CellMobility IE and the number of ports  is given by the higher-layer parameter nrofPorts. For NZP CSI-RS configured by the TRS-ResourceSet IE, the density [image: ]=3 and number of ports X =1.
The UE is not expected to receive CSI-RS and DM-RS on the same resource elements.


The UE shall assume  for a non-zero-power CSI-RS where  is selected such that the power offset specified by the higher-layer parameter powerControlOffsetSS in the NZP-CSI-RS-Resource IE or in the TRS-ResourceSet IE, if provided, is fulfilled. 


The quantities , , , and  are given by Tables 7.4.1.5.3-1 to 7.4.1.5.3-5 where each  in a given row of Table 7.4.1.5.3-1 corresponds to a CDM group of size 1 (no CDM) or size 2, 4, or 8. The CDM type is provided by the higher layer parameter cdm-Type in the CSI-RS-ResourceMapping IE. For NZP CSI-RS configured by the TRS-ResourceSet IE, the CDM type is ‘noCDM’. The indices  and  index resource elements within a CDM group.
The time-domain locations  and  are provided by the higher-layer parameters firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain2, respectively, in the CSI-RS-ResourceMapping IE or the CSI-RS-ResourceConfigMobility IE and defined relative to the start of a slot. For NZP CSI-RS configured by TRS-ResourceSet IE, the time-domain locations  and  are provided by the higher-layer parameter firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain+4.
The frequency-domain location is given by a bitmap provided by the higher-layer parameter frequencyDomainAllocation in the CSI-RS-ResourceMapping IE or, the CSI-RS-ResourceConfigMobility IE or the TRS-ResourceSet IE with the bitmap and value of  in Table 7.4.1.5.3-1 given by

-	,  for row 1 of Table 7.4.1.5.3-1

-	,  for row 2 of Table 7.4.1.5.3-1

-	,  for row 4 of Table 7.4.1.5.3-1

-	,  for all other cases


where  is the bit number of the  bit in the bitmap set to one, repeated across every  of the resource blocks configured for CSI-RS reception by the UE. The starting position and number of the resource blocks in which the UE shall assume that CSI-RS is transmitted are given by the higher-layer parameters freqBand and density in the CSI-RS-ResourceMapping IE for the bandwidth part given by the higher-layer parameter BWP-Id in the CSI-ResourceConfig IE or given by the higher-layer parameters nrofPRBs in the CSI-RS-CellMobility IE where the the startPRB given by csi-rs-MeasurementBW is relative to common resource block 0. For NZP CSI-RS configured by TRS-ResourceSet IE, the starting position and number of the resource blocks in which the CSI-RS can be transmitted are given by the higher-layer parameters nrofRBs, and startingRB in the TRS-ResourceSet IE, where startingRB is relative to common resource block 0 and density [image: ]=3.



It is good to note that, with density set to 3 and number of ports limited to 1, CDM type could be derived implicitely.


	LGE
	

	MediaTek
	

	Nordic Semi.
	

	Intel 
	Proposal 2: If L1-based TRS availability indication is enabled, before UE receives a L1 availability indication after camping on a cell or after receiving an updated TRS configuration, the UE can assume the configured group(s) of TRS resource set(s) are unavailable.

	Ericsson
	

	Qualcomm 
	[bookmark: o1]Observation 1: Excessive transmissions of paging PDCCH with short message indicator equal to ‘00’ causes higher operating cost of a legacy UE.

[bookmark: p1]Proposal 1: If network configures the Rel-17 TRS availability indicator in paging PDCCH, UE does not expect TRS availability indication field contain all 0 bits in the paging PDCCH if the short message indicator is ‘00’.

	
	



From preparation phase, the following table collects companies’ inputs on which topics to be discussed:

	Company name
	Whether to discuss any proposal (Y/N)?
	Which proposal to discuss, if identified

	Nordic 
	Generally, clarifications to sub-clause 5.1.6.1.1	CSI-RS for tracking could be discussed

Huawei P6 can be discussed
Nokia 211 clarification can be discussed



	Intel proposal is not needed, because TRS is validated only when 1 is received

QC proposal and Huawei P7: we do not understand why it should be precluded. UEs must be able to handle reception of reserved field, as it can be used for future UEs for other reason. 



	MediaTek
	Y
	Support to discuss the following proposals:
· Proposal 7 of Huawei: It looks a good solution to avoid dummy all-zero indication in paging PDCCH when PEI is already used for TRS availability indication. Those bits can be used for other future feature.
· TPs to TS 38.211 proposed by Nokia

	Nokia
	Y
	Evidently, I think Nokia proposal should be discussed (to close the loop on the parameters). 
Also P6 from Huawei could be discussed
For P1 from xiaomi/Panasonic; RAN2 made following agreement, thus not sure if RAN1 needs more discussion: 
A UE which acquired SIB-X with a TRS/CSI-RS configuration but didn’t yet receive an associated L1-based availability indication considers the configured TRS/CSI-RS as “unavailable”. 
For P3 from ZTE; I also though about this but concluded that as scramblingID-Info refers/provides IEs of ScramblingId  there was no need to change, but fine to disucss

	ZTE, Sanechips
	Y
	Huawei: P6
ZTE:P3
Nokia: clarification on TS38.211

	CATT
	Y
	Nokia and ZTE’s proposals

	vivo
	Y
	Support to discuss Huawei P6 and Nokia’s proposals. Other proposals are not necessary.

	Qualcomm
	Y
	For QC proposal and Huawei P7, we are fine to have a conclusion that for Rel-17, there is no need for network to configure all 0’s to TRS availability and short message indicator to ‘00’ as this does not provide any information to UE.

	Huawei, HiSilicon
	Y
	HW’s P6 and P7, as commented by MTK, Qulacomm and other companies.
HW’s P8, Intel’s P2,   Panasonic’s P1: these proposals are related and discussing how to capture the assumption of unavailability. Otherwise the spec is not clear.
Nokia’s proposal: this should be also discussed.

	Ericsson
	Y
	Huawei’s P6, P8 (at least parts of it), Nokia TPs for 211.

	Apple
	Y
	Huawei P6
Nokia’s

	
	
	

	Ratio of Y for Nokia TPs
	90% (9/10)
	Selected by session chair (Xiaodong) for email discussion as Proposal 3.4-1 and Proposal 3.4-2

	Ratio of Y for Huawei P6
	70% (7/10)
	Included by session chair (Xiaodong) for email discussion as Proposal 3.4-3




According to session chair’s selection, the following list Proposals 3.4-1, Proposal 3.4-2 and Proposal 3.4-3 for companies to provide further inputs to Table 8, Table 9, and Table 10, respectively:

For Proposal 3.4-1, it is based on the following reason from [11], and companies are invited to provide view(s)/suggested revision(s) for the proposal in Table 8.

	… the TRS configuration for IDLE/Inactive UEs is done by TRS-ResourceSet-r17 IE (in SIBx) and not via NZP-CSI-RS-Resource IE. Hence, the description in TS38.211 appears not to cover the definition of TRS configuration for IDLE/Inactive UEs. Hence, it could be considered to account this also in the Section 7.4.1.5 of TS38.211. 



Proposal 3.4-1: Adopt following TP to Section 7.4.1.5.1 of 38.211:

	0. 7.4.1.5.1	General
Zero-power (ZP) and non-zero-power (NZP) CSI-RS are defined
-	for a non-zero-power CSI-RS configured by the NZP-CSI-RS-Resource IE or by the CSI-RS-Resource-Mobility field in the CSI-RS-ResourceConfigMobility IE or by the TRS-ResourceSet IE, the sequence shall be generated according to clause 7.4.1.5.2 and mapped to resource elements according to clause 7.4.1.5.3
-	for a zero-power CSI-RS configured by the ZP-CSI-RS-Resource IE, the UE shall assume that the resource elements defined in clause 7.4.1.5.3 are not used for PDSCH transmission subject to clause 5.1.4.2 of [6, TS 38.214]. The UE performs the same measurement/reception on channels/signals except PDSCH regardless of whether they collide with ZP CSI-RS or not. 




[bookmark: _Ref102982137]Table 11 (1st round): Companies’ view(s)/suggested revision(s) on Proposal 3.4-1
	Company name
	Company view(s)/suggested revision(s), if available

	Nokia
	OK with the TP (as proponent).

	CATT
	We are OK with the proposal.  

	Xiaomi
	OK with the proposal

	vivo
	OK.

	Apple
	OK

	Spreadtrum
	OK

	OPPO
	OK

	Ericsson1
	OK.

	Nordic
	OK

	Sharp
	OK

	Huawei, HiSilicon
	OK

	Qualcomm
	OK

	Intel
	OK

	DOCOMO
	OK

	MediaTek
	OK

	
	



Moderator would like to thank companies’ valuable inputs, and this proposal is finally approved by session chair (Xiaodong) on 5/14 in the email thread titled by “[109-e-R17_PowSav-01] Email discussion under 8.7.1 for maintenance on idle/inactive power saving enhancements”.



For Proposal 3.4-2, it is based on the following reason from [11], and companies are invited to provide view(s)/suggested revision(s) for the proposal in Table 9.

	as can be seen from the running CR for TS38.331 not all the parameters needed to complete the NZP-CSI-RS configuration are provided, but can be derived e.g. from TS38.214. To align TS38.211, following changes could be considered.



[bookmark: _Hlk103268060]Proposal 3.4-2: Adopt following TP to Section 7.4.1.5.3 of TS38.211:

	7.4.1.5.3	Mapping to physical resources
[text omitted]
The value of [image: ] is given by the higher-layer parameter density in the CSI-RS-ResourceMapping IE or the CSI-RS-CellMobility IE and the number of ports  is given by the higher-layer parameter nrofPorts. For NZP CSI-RS configured by the TRS-ResourceSet IE, the density [image: ]=3 and number of ports X =1.
The UE is not expected to receive CSI-RS and DM-RS on the same resource elements.


The UE shall assume  for a non-zero-power CSI-RS where  is selected such that the power offset specified by the higher-layer parameter powerControlOffsetSS in the NZP-CSI-RS-Resource IE or in the TRS-ResourceSet IE, if provided, is fulfilled. 


The quantities , , , and  are given by Tables 7.4.1.5.3-1 to 7.4.1.5.3-5 where each  in a given row of Table 7.4.1.5.3-1 corresponds to a CDM group of size 1 (no CDM) or size 2, 4, or 8. The CDM type is provided by the higher layer parameter cdm-Type in the CSI-RS-ResourceMapping IE. For NZP CSI-RS configured by the TRS-ResourceSet IE, the CDM type is ‘noCDM’. The indices  and  index resource elements within a CDM group.
The time-domain locations  and  are provided by the higher-layer parameters firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain2, respectively, in the CSI-RS-ResourceMapping IE or the CSI-RS-ResourceConfigMobility IE and defined relative to the start of a slot. For NZP CSI-RS configured by TRS-ResourceSet IE, the time-domain locations  and  are provided by the higher-layer parameter firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain+4.
The frequency-domain location is given by a bitmap provided by the higher-layer parameter frequencyDomainAllocation in the CSI-RS-ResourceMapping IE or, the CSI-RS-ResourceConfigMobility IE or the TRS-ResourceSet IE with the bitmap and value of  in Table 7.4.1.5.3-1 given by

-	,  for row 1 of Table 7.4.1.5.3-1

-	,  for row 2 of Table 7.4.1.5.3-1

-	,  for row 4 of Table 7.4.1.5.3-1

-	,  for all other cases


where  is the bit number of the  bit in the bitmap set to one, repeated across every  of the resource blocks configured for CSI-RS reception by the UE. The starting position and number of the resource blocks in which the UE shall assume that CSI-RS is transmitted are given by the higher-layer parameters freqBand and density in the CSI-RS-ResourceMapping IE for the bandwidth part given by the higher-layer parameter BWP-Id in the CSI-ResourceConfig IE or given by the higher-layer parameters nrofPRBs in the CSI-RS-CellMobility IE where the the startPRB given by csi-rs-MeasurementBW is relative to common resource block 0. For NZP CSI-RS configured by TRS-ResourceSet IE, the starting position and number of the resource blocks in which the CSI-RS can be transmitted are given by the higher-layer parameters nrofRBs, and startingRB in the TRS-ResourceSet IE, where startingRB is relative to common resource block 0 and density [image: ]=3.



[bookmark: _Ref102982405]Table 12 (1st round): Companies’ view(s)/suggested revision(s) on Proposal 3.4-2
	Company name
	Company view(s)/suggested revision(s), if available

	Nokia
	OK with the TP (as proponent).

	CATT
	We are OK with the proposal. 

	Xiaomi
	OK with the proposal

	vivo
	OK.

	Apple
	OK

	Spreadtrum
	OK

	OPPO
	OK

	Ericsson1
	Many of these restrictions are already captured in 38.214, and hence no need to duplicate them in 38.211. Perhaps a cross-reference to 38.214 is sufficient. 
 

	Nordic
	OK, but agree with /// comment.

	Sharp
	OK

	Qualcomm
	OK

	Intel
	OK

	MediaTek
	OK

	
	



Moderator would like to thank companies’ valuable inputs, and this proposal is finally approved by session chair (Xiaodong) on 5/14 in the email thread titled by “[109-e-R17_PowSav-01] Email discussion under 8.7.1 for maintenance on idle/inactive power saving enhancements”.


For Proposal 3.4-3, it is based on the following reason from [1], and companies are invited to provide view(s)/suggested revision(s) for the proposal in Table 10. Since the proposal from [1] suggests an implicit way for UE to determinate the bit field size for TRS availability indication, moderator also encourage companies’ inputs on whether to utilize an explicit statement for the bit field size.

	Now in RAN2’s running CR, there is no explicit parameter provided to configure the TRS availability field. …



Proposal 3.4-3: Adopt the TP3 to determine TRS availability indication field length.
	------------------------------------- Start of Text Proposal 3------------------------------------------
< Unchanged parts are omitted >
7.3.1.2.1	Format 1_0
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:
< Unchanged parts are omitted >
-	TRS availability indication – 1, 2, 3, 4, 5, or 6 bits according to indBitID(s) provided by the TRS-ResourceSetConfig if TRS-ResourceSetConfig is configured; 0 bits otherwise.
-	Reserved bits – (8 – M) bits for operation in a cell with shared spectrum channel access in frequency range 1 or for operation in a cell in frequency range 2-2; (6 – M) bits for operation in a cell without shared spectrum channel access, where the value of M is the number of bits for the field of 'TRS availability indication' as defined above.
7.3.1.3.8	Format 2_7
The following information is transmitted by means of the DCI format 2_7 with CRC scrambled by PEI-RNTI:
< Unchanged parts are omitted >
-	TRS availability indication – 1, 2, 3, 4, 5, or 6 bits according to indBitID(s) provided by the TRS-ResourceSetConfig if TRS-ResourceSetConfig is; 0 bits otherwise.
------------------------------------- End of Text Proposal 3------------------------------------------



[bookmark: _Ref102990310]Table 13 (1st round): Companies’ view(s)/suggested revision(s) on Proposal 3.4-3
	Company name
	Company view(s)/suggested revision(s), if available

	Nokia
	OK with the TP.

	CATT
	Current texts are clear without confusion.   We don’t see this is essential correction.   

	Xiaomi
	OK with the proposal

	vivo
	OK.

	Apple
	We support the TP in principle, but we think it should be clarified further, to make the determination clear:
“TRS availability indication – 1, 2, 3, 4, 5, or 6 bits, where the number of bits is equal to one plus the maximum value of indBitID(s) provided by the TRS-ResourceSetConfig if TRS-ResourceSetConfig is configured; 0 bits otherwise.”

	Spreadtrum
	OK

	Ericsson1
	OK.

	Nordic
	OK

	Nordic 
	We believe that mapping is already clear from 38.331, not need to repeat across different specs.

indBitID
The index of the associated bit in TRS availability indication field in DCI. Each TRS resource set is configured with an ID i for the association with (i+1)-th indication bit in TRS
availability indication field in DCI.



	Sharp
	OK

	Huawei, HiSilicon
	OK and we are either fine with Apple’s  further update.
Some comments on Nordic’ comments: the spec in 331 quoted just describes how the bit maps with each TRS resource set. However, there is still no description on how many bits the TRS availability indication field is.

	Qualcomm
	Apple’s clarification is good.

	Intel
	Support the TP. Apple’s update is also acceptable

	DOCOMO 
	We support Apple’s clarification.

	MediaTek
	We support the TP by Apple that provides the bit size for TRS availability indication field in an explicit way.

	
	



Moderator would like to thank companies’ valuable inputs. Regarding the comments from CATT and Nordic, moderator would like to clarify TS 38.331 and TS 38.212 still lack information of “bit number” for TRS availability indication field (331 description is quoted below). The mapping for indBitID is valid for either bit number of 6 or (1 + maximum of indBitID), and such ambiguity can cause UE to apply a wrong size for decoding DCI format 2_7. For paging DCI, wrong field size can also cause UE interpretation error for subsequent used reserve bits. Moderator hopes the clarification help companies have aligned understanding on the issue.

	(TS 38.331)
indBitID
The index of the associated bit in TRS availability indication field in DCI. Each TRS resource set is configured with an ID i for the association with (i+1)-th indication bit in TRS availability indication field in DCI.



Since explicit bit number information looks the only solution to resolve the above issue, moderator would like to invite companies’ check and views on on the following updated version based on Apple revision:

 Proposal 3.4-3 (2nd round): Adopt the TP3 to determine TRS availability indication field length.
	------------------------------------- Start of Text Proposal 3------------------------------------------
< Unchanged parts are omitted >
7.3.1.2.1	Format 1_0
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:
< Unchanged parts are omitted >
-	TRS availability indication – 1, 2, 3, 4, 5, or 6 bits, where the number of bits is equal to one plus the maximum value of indBitID(s) provided by the TRS-ResourceSetConfig if TRS-ResourceSetConfig is configured; 0 bits otherwise.
-	Reserved bits – (8 – M) bits for operation in a cell with shared spectrum channel access in frequency range 1 or for operation in a cell in frequency range 2-2; (6 – M) bits for operation in a cell without shared spectrum channel access, where the value of M is the number of bits for the field of 'TRS availability indication' as defined above.
7.3.1.3.8	Format 2_7
The following information is transmitted by means of the DCI format 2_7 with CRC scrambled by PEI-RNTI:
< Unchanged parts are omitted >
-	TRS availability indication – 1, 2, 3, 4, 5, or 6 bits, where the number of bits is equal to one plus the maximum value of indBitID(s) provided by the TRS-ResourceSetConfig if TRS-ResourceSetConfig is configured; 0 bits otherwise.
------------------------------------- End of Text Proposal 3------------------------------------------



Table 14: Companies’ view(s)/suggested revision(s) on Proposal 3.4-3 (2nd round)
	Company name
	Company view(s)/suggested revision(s), if available

	Nokia2
	OK with the updated TP. 

	CATT
	We don’t think the change is necessary to indicate how to derive the number of bits.  However,  The change is not clear.  The indBitID is the index and range from 0 to 5.   One of more TRS resource sets could be assigned to one indBitID.   The value of indBitID might not be continuous, e.g, {0,1,2, 4} due to TRS resource re-reconfiguration (e.g., TRS resource set with indBitID= 3 is removed from resource).   If change is needed, we would suggest the revision as follows,  


TP3 to determine TRS availability indication field length.
	------------------------------------- Start of Text Proposal 3------------------------------------------
< Unchanged parts are omitted >
7.3.1.2.1	Format 1_0
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:
< Unchanged parts are omitted >
-	TRS availability indication – 1, 2, 3, 4, 5, or 6 bits, where the number of bits is equal to one plus the highest maximum value of indBitID(s) provided by the from all configured TRS-ResourceSetConfig if TRS-ResourceSetConfig is configured; 0 bits otherwise.
-	Reserved bits – (8 – M) bits for operation in a cell with shared spectrum channel access in frequency range 1 or for operation in a cell in frequency range 2-2; (6 – M) bits for operation in a cell without shared spectrum channel access, where the value of M is the number of bits for the field of 'TRS availability indication' as defined above.
7.3.1.3.8	Format 2_7
The following information is transmitted by means of the DCI format 2_7 with CRC scrambled by PEI-RNTI:
< Unchanged parts are omitted >
-	TRS availability indication – 1, 2, 3, 4, 5, or 6 bits, where the number of bits is equal to one plus the highest maximum value of indBitID(s) provided by the from all configured TRS-ResourceSetConfig if TRS-ResourceSetConfig is configured; 0 bits otherwise.
------------------------------------- End of Text Proposal 3------------------------------------------




	Qualcomm
	CATT’s update is better.

	Xiaomi
	Support CATT’s update.

	OPPO
	OK with CATT’s update.

	vivo
	Clearer to adopt CATT’s update.

	Apple
	Generally fine with CATT’s update, but a minor issue is that there is only one TRS-ResourceSetConfig, but there could be multiple indBitID(s) in TRS-ResourceSetConfig. So we suggest some slight modification below.
This also includes the alignment on the RRC parameter name with 331. It is fine to do this name alignment separately and globally if the group prefer.

7.3.1.2.1	Format 1_0
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:
< Unchanged parts are omitted >
-	TRS availability indication – 1, 2, 3, 4, 5, or 6 bits, where the number of bits is equal to one plus the highest maximum value of all the indBitID(s) provided by the TRS-ResourceSetConfig if TRS-ResourceSetConfig is configured; 0 bits otherwise.
-	Reserved bits – (8 – M) bits for operation in a cell with shared spectrum channel access in frequency range 1 or for operation in a cell in frequency range 2-2; (6 – M) bits for operation in a cell without shared spectrum channel access, where the value of M is the number of bits for the field of 'TRS availability indication' as defined above.
7.3.1.3.8	Format 2_7
The following information is transmitted by means of the DCI format 2_7 with CRC scrambled by PEI-RNTI:
< Unchanged parts are omitted >
-	TRS availability indication – 1, 2, 3, 4, 5, or 6 bits, where the number of bits is equal to one plus the highest maximum value of all the indBitID(s) provided by the TRS-ResourceSetConfig if TRS-ResourceSetConfig is configured; 0 bits otherwise.


SIB17-IEs-r17 ::= SEQUENCE {
trs-ResouceSetConfig-r17 SEQUENCE (SIZE (1..maxNrofTRS-ResourceSets-r17)) OF TRS-ResourceSet-r17 OPTIONAL, -- Need R
validityDuration-r17 ENUMERATED {t1, t2, t4, t8, t16, t32, t64, t128, t256, t512, spare6, spare5, spare4, spare3, spare2,
spare1} OPTIONAL, -- Need S
lateNonCriticalExtension OCTET STRING OPTIONAL,
...
}

	Intel
	Support CATT version

	Ericsson2
	OK with CATT version.

	Nordic 
	OK

	Huawei, HiSilicon
	We would like to remind that the IE “TRS-ResourceSetConfig” is used to configure a list of TRS resource sets, not just one TRS resource set. This is why we provide such change in our original TP. gNB should just configure one “TRS-ResourceSetConfig”.

Therefore, we think apple’s one is correct and we are either fine with Apple’s latest version (although in 211 or 213, we usually don’t use the wording of “all the” when we have similar situation, e.g. for dormancy adaptation in 213.).

	ZTE, Saenchips
	Okay with the version suggested by Apple.

	MediaTek2
	Regarding the responses from CATT, Apple and Huawei/HiSilicon, we are supportive of the updated version by Apple.

	
	



On Proposal 3.4-1 (2nd round), moderators would like to thank the updates provided by CATT/Fang-Chen and Apple/Sigen. The final version by Apple/Sigen can address all companies’ concerns, and moderator would like to suggest companies’ check for potential email approval:

Proposal 3.4-3:
Adopt the TP3 to determine TRS availability indication field length.
	------------------------------------- Start of Text Proposal 3------------------------------------------
7.3.1.2.1       Format 1_0
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:
< Unchanged parts are omitted >
-   TRS availability indication – 1, 2, 3, 4, 5, or 6 bits, where the number of bits is equal to one plus the highest value of all the indBitID(s) provided by the TRS-ResourceSetConfig if TRS-ResourceSetConfig is configured; 0 bits otherwise.
-   Reserved bits – (8 – M) bits for operation in a cell with shared spectrum channel access in frequency range 1 or for operation in a cell in frequency range 2-2; (6 – M) bits for operation in a cell without shared spectrum channel access, where the value of M is the number of bits for the field of 'TRS availability indication' as defined above.

7.3.1.3.8       Format 2_7
The following information is transmitted by means of the DCI format 2_7 with CRC scrambled by PEI-RNTI:
< Unchanged parts are omitted >
-   TRS availability indication – 1, 2, 3, 4, 5, or 6 bits, where the number of bits is equal to one plus the highest value of all the indBitID(s) provided by the TRS-ResourceSetConfig if TRS-ResourceSetConfig is configured; 0 bits otherwise.
------------------------------------- End of Text Proposal 3------------------------------------------






[bookmark: _Ref68686484]Summary
Moderator would like to thanks companies’ valuable inputs and discussion. The following summarize the status for the proposals:
	Proposal/conclusion
	Objection company

	Proposal 2.1-1
	Latest version posted at 4AM 5/18 UTC for companies’ check

	Conclusion 2.2-1
	Approved

	Proposal 2.4-1
	Approved

	Proposal 2.4-2
	Approved

	Proposal 2.4-3
	Dropped

	Proposal 3.1-1
	Approved

	Proposal 3.2-1
	Ready for email approval (no objection for more than 24 hours)

	Proposal 3.4-1
	Approved

	Proposal 3.4-2
	Approved

	Proposal 3.4-3
	Ready for email approval (no objection for more than 24 hours)





For ease of reference, the following quote Proposal 3.2-1 and Proposal 3.4-3 for session chair (Xiaodong)’s approval:

Proposal 3.2-1:
TRS-ResourceSetConfig IE does not affect the UE behaviour in CONNECTED mode and can be ignored by UE in CONNECTED mode.
 
Proposal 3.4-3:
Adopt the TP3 to determine TRS availability indication field length.
	------------------------------------- Start of Text Proposal 3------------------------------------------
7.3.1.2.1       Format 1_0
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:
< Unchanged parts are omitted >
-   TRS availability indication – 1, 2, 3, 4, 5, or 6 bits, where the number of bits is equal to one plus the highest value of all the indBitID(s) provided by the TRS-ResourceSetConfig if TRS-ResourceSetConfig is configured; 0 bits otherwise.
-   Reserved bits – (8 – M) bits for operation in a cell with shared spectrum channel access in frequency range 1 or for operation in a cell in frequency range 2-2; (6 – M) bits for operation in a cell without shared spectrum channel access, where the value of M is the number of bits for the field of 'TRS availability indication' as defined above.

7.3.1.3.8       Format 2_7
The following information is transmitted by means of the DCI format 2_7 with CRC scrambled by PEI-RNTI:
< Unchanged parts are omitted >
-   TRS availability indication – 1, 2, 3, 4, 5, or 6 bits, where the number of bits is equal to one plus the highest value of all the indBitID(s) provided by the TRS-ResourceSetConfig if TRS-ResourceSetConfig is configured; 0 bits otherwise.
------------------------------------- End of Text Proposal 3------------------------------------------





The following quotes Proposal 2.1-1 for companies’ final check:

Proposal 2.1-1: 
For alignment with the following RAN2 agreements, 
	(RAN2#117-e)
1. RAN2 confirms that “PEI without subgrouping” can be implemented by configuring PEI plus UEID subgrouping with one subgroup.
1. “PEI without subgrouping” can be configured by only one method.

	(RAN2#118-e)
1. Keep RAN2 agreement that “PEI without subgrouping” can only be implemented by configuring PEI plus UEID subgrouping with one subgroup. Clarify that there is always at least one subgroup whenever PEI is configured. Consider to rephrase the field descriptions of subgroupsNumPerPO and subgroupsNumForUEID to reflect this (details for CR discussion).



adopt the following TPs for TS 38.212 and TS 38.213, respectively
	(TS 38.212)
============================ start of TP ==========================================
<Unchanged text omitted>
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; otherwise  is set to 1.
-     Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPO is configured; 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]. The number of information bits in format 2_7 shall be equal to or less than the payload size of format 2_7. If the number of information bits in format 2_7 is less than the size of format 2_7, the remaining bits are reserved.
<Unchanged text omitted>
============================= end of TP==========================================


	(TS 38.213)
============================ start of TP==========================================
10.4A          PDCCH monitoring for early indication of paging
<Unchanged text omitted>
A paging indication field of DCI format 2_7 includes  segments of  bits, where  if  and  if  is not provided. 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.
If , the number of symbols from the start of the frame to the start of the first PDCCH monitoring occasion for DCI format 2_7 that is associated with paging occasion index  is the -th value from the  values provided by firstPDCCH-MonitoringOccasionOfPEI-O.
<Unchanged text omitted>
============================= end of TP==========================================





Finally, the following quote the approved proposals for ease of reference:

Conclusion 2.2-1:
Reference to Type2A-PCCCH CSS is not added to the text describing the UE behavior when configured with C-RNTI.


Proposal 2.4-1:
Adopt TP1 for 38.213-h10, subclause 10.1 to clarify BDs/CCEs when searchSpaceZero is used for PEI.
	<begin TP1 for 38.213-h10, 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. If the UE is provided peiSearchSpace with zero value for the Type2A-PDCCH CSS set index, and for the SS/PBCH block and CORESET multiplexing patterns 2 and 3, the UE determines PDCCH monitoring occasions as described in clause 13 and the CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level are given in Table 10.1-1.
<end TP1>




Proposal 2.4.-2:
Adopt the following TP in TS 38.213.
	============================= start of TP==========================================
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]
1. 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
1. a number of frames, by PEI-F_offset, from the start of a frame to 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 
1. 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
1. a size, by payloadSizeDCI_format2_7
1. a number of subgroups per paging occasion, , by subgroupsNumPerPO
1. a number of paging occasions associated with the number of PDCCH monitoring occasions for DCI format 2_7, , by PONumPerPEI
<Unchanged text omitted>
============================= end of TP==========================================




Proposal 3.1-1:
To clarify reference point of TRS availability indication, adopt the following TP to TS 38.213.
	============================= start of TP ==========================================
10.4B          Indication of TRS resources
<Unchanged text omitted>
A value of '1' for a bit of the bitmap indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from  [17, TS 38.304] that corresponds to the frame within the DRX cycle that includes a the PDCCH providing the DCI format 2_7, or the DCI format 1_0 with CRC scrambled by P-RNTI, with the TRS availability indication field indicating the TRS resource sets, where  is provided by defaultPagingCycle. A value of '0' for a bit of the bitmap is ignored by the UE. A UE can receive first and second PDCCHs that provide DCI format 2_7 or DCI format 1_0 with CRC scrambled by P-RNTI that indicate presence of TRS resource sets for the multiple of the number of frames, where the second PDCCH reception after the first PDCCH reception by a time that is smaller than the multiple of the number of frames. 
<Unchanged text omitted>
============================= end of TP ==========================================




Proposal 3.4-1: 
Adopt following TP to Section 7.4.1.5.1 of 38.211:
	7.4.1.5.1       General
Zero-power (ZP) and non-zero-power (NZP) CSI-RS are defined
-    for a non-zero-power CSI-RS configured by the NZP-CSI-RS-Resource IE or by the CSI-RS-Resource-Mobility field in the CSI-RS-ResourceConfigMobility IE or by the TRS-ResourceSet IE, the sequence shall be generated according to clause 7.4.1.5.2 and mapped to resource elements according to clause 7.4.1.5.3
-    for a zero-power CSI-RS configured by the ZP-CSI-RS-Resource IE, the UE shall assume that the resource elements defined in clause 7.4.1.5.3 are not used for PDSCH transmission subject to clause 5.1.4.2 of [6, TS 38.214]. The UE performs the same measurement/reception on channels/signals except PDSCH regardless of whether they collide with ZP CSI-RS or not. 




Proposal 3.4-2: 
Adopt following TP to Section 7.4.1.5.3 of TS38.211:
	7.4.1.5.3        Mapping to physical resources
[text omitted]
The value of [image: ] is given by the higher-layer parameter density in the CSI-RS-ResourceMapping IE or the CSI-RS-CellMobility IE and the number of ports  is given by the higher-layer parameter nrofPorts. For NZP CSI-RS configured by the TRS-ResourceSet IE, the density [image: ]=3 and number of ports X =1.
The UE is not expected to receive CSI-RS and DM-RS on the same resource elements.
The UE shall assume [image: ] for a non-zero-power CSI-RS where [image: ] is selected such that the power offset specified by the higher-layer parameter powerControlOffsetSS in the NZP-CSI-RS-Resource IE or in the TRS-ResourceSet IE, if provided, is fulfilled. 
The quantities , , [image: ], and [image: ] are given by Tables 7.4.1.5.3-1 to 7.4.1.5.3-5 where each  in a given row of Table 7.4.1.5.3-1 corresponds to a CDM group of size 1 (no CDM) or size 2, 4, or 8. The CDM type is provided by the higher layer parameter cdm-Type in the CSI-RS-ResourceMapping IE. For NZP CSI-RS configured by the TRS-ResourceSet IE, the CDM type is ‘noCDM’. The indices  and  index resource elements within a CDM group.
The time-domain locations  and  are provided by the higher-layer parameters firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain2, respectively, in the CSI-RS-ResourceMapping IE or the CSI-RS-ResourceConfigMobility IE and defined relative to the start of a slot. For NZP CSI-RS configured by TRS-ResourceSet IE, the time-domain locations  and  are provided by the higher-layer parameter firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain+4.
The frequency-domain location is given by a bitmap provided by the higher-layer parameter frequencyDomainAllocation in the CSI-RS-ResourceMapping IE or, the CSI-RS-ResourceConfigMobility IE or the TRS-ResourceSet IE with the bitmap and value of  in Table 7.4.1.5.3-1 given by
-     [image: ],  for row 1 of Table 7.4.1.5.3-1
-     [image: ],  for row 2 of Table 7.4.1.5.3-1
-     [image: ],  for row 4 of Table 7.4.1.5.3-1
-     [image: ],  for all other cases
where [image: ] is the bit number of the [image: ] bit in the bitmap set to one, repeated across every  of the resource blocks configured for CSI-RS reception by the UE. The starting position and number of the resource blocks in which the UE shall assume that CSI-RS is transmitted are given by the higher-layer parameters freqBand and density in the CSI-RS-ResourceMapping IE for the bandwidth part given by the higher-layer parameter BWP-Id in the CSI-ResourceConfig IE or given by the higher-layer parameters nrofPRBs in the CSI-RS-CellMobility IE where the the startPRB given by csi-rs-MeasurementBW is relative to common resource block 0. For NZP CSI-RS configured by TRS-ResourceSet IE, the starting position and number of the resource blocks in which the CSI-RS can be transmitted are given by the higher-layer parameters nrofRBs, and startingRB in the TRS-ResourceSet IE, where startingRB is relative to common resource block 0 and density [image: ]=3.
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