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Introduction

CB: # 20_UEPowerSaving
- Check work plan and further progress in other groups

- The paging subgrouping and PEI impact on RAN3 and reply LS to RAN2?

- Introduce UE Radio Capability for Paging of NR IE in F1AP paging message?

- Capture agreements and provide TPs if agreeable

(ZTE - moderator)

Summary of offline disc R3-222412 rev in R3-222567
For the Chairman’s Notes

Second round 
Proposal 1 : Add a "last used cell indication" IE in the item of Paging cell List IE in F1 paging message to indicate which cell is the last used cell.

Proposal 2 : CU does not need to know the last cell restriction information broadcast by the DU.
Proposal 3: The gNB-DU System Information need to be extended to include SIBx, and sent to the gNB-CU.

Agree with TP[R3-222251] revised in R3-222849 for XnAP BL CR, with merge from[R3-221745] and [R3-221971].
Agree with TP [R3-222316] revised in R3-222772 for F1AP BL CR, with merge from[R3-221972].
Agree with TP[R3-222201]  revised in R3-222850 for NGAP BLCR.
Agree with the TP[new R3-222522] for  TS 38.300 BL CR.

Agree with the TP(new R3-222681) for TS38.470 BL CR.

Agree to send reply LS in R3-222848 to RAN2.
First round 
Proposal 1: R3-221578 , R3-221582, R3-221594, R3-221596 are endorsed as BL CRs . 

R3-221593 revised in R3-22xxxx (add "other specs" in cover page) is endorsed as BL CR.

R3-221583 revised in R3-22xxxx (change the Tdoc number as "R3-221583" in the CR cover page) is endorsed in cover page is endorsed as BL CR.
Proposal2 :  Remove the Editor Note in Xn BL CR.

Proposal3 :  Introduce a new F1 only UE Capability e.g. F1 UE Paging Capability IE, that could be populated with IEs as needed in the future. (the first would be UEID subgroup support).
Proposal4 :  Turn the "WA: NG-RAN node can know the total number of subgroups supported by CN via OAM." into agreement.

Proposal5 :  Add some description related to PEIPS assistance information on path switch procedure for 38.413.
For 2nd Round:

Discuss RAN3 impact of "last used cell".

Reply LS to RAN2 (check details).
Other issues not covered by first round, if needed.
Provide TPs based on the agreements, agree stage2/stage3 TPs.
Discussion- Second round 

RAN3 impact of last used cell
F1AP impact
For companies’ convenience, moderator lists some achieved agreements in RAN2 in this week that might be relevant to the topic.
	PEI + UEID subgrouping is one capability

Network indicates whether UE monitors PEI in last used cell in system information.


After checking the ongoing offline discussion in "[AT117-e][004][ePowSav] PEI and paging subgrouping" of RAN2, UE behaviour for PEI in last cell could be as follows: "When PEI-capable UE is released, it monitors the PEI in the same cell if PEI is broadcasted there. Once the UE moves and reselects to another cell, it checks the “last used cell” indication in the new cell, and monitors PEI only if the indication is negative (i.e., PEI is not restricted to the last used cell).".

Considering the issue "whether the gNB-CU should indicate the last used cell to DU", now moderator's understanding is that DU needs to page the UE in multiple cells and the last used cell, therefore DU shall be indicated which cell is the last used cell, then DU always uses PEI paging for UE in the last cell (if the PEI is broadcast in the last used cell, regardless of whether the PEI is restricted to the last cell or not), but use PEI/or legacy paging for UE in different cells according to SIB1 configuration  of these cells(not restricted/or restricted  in last cell). 

If company agrees that the DU needs to know the last used cell for PEI paging, there are different alternatives to indicate the last used cell to DU.
Option 1: Add a "last used cell indication" IE in the item of Paging cell List IE in F1 paging message to indicate which cell is the last used cell [10].
	Paging Cell List 
	
	1
	

	>Paging Cell Item IEs
	
	1 .. <maxnoofPagingCells>
	

	>>NR CGI
	M
	
	9.3.1.12

	>>Last Used Cell Indication 
	O
	
	ENUMERATED(true, …)


Option 2: Add some semantics description for Paging Cell List IE, like "the first item in the Paging Cell List is the last used cell".
Question 1: Companies are invited to provide their views on whether the DU need to know the last used cell for PEI paging? If the answer is "yes", which option is preferred? (if company has other options, please comment in the table).

Moderator's note: Only [10] captures the "last used cell". if the final conclusion is DU needs to know the last used cell, Moderator proposes to use[10] as the baseline of the agreed F1 TP for review, otherwise, to use[6]. 

	Companies
	Yes/No

if yes, which option (OP1, or OP2)
	Comments 

	ZTE
	Yes

We prefer option2 option1
	

	Samsung 
	Yes 

We prefer to Option 1
	I understand the current NG interface uses Option 2-like method to indicate the last used cell. 

However, for this case, I am wondering if option 2 would cause some problem in case of CU and DU are in different release. 

For example, if CU is rel-16, while DU is rel-17. CU just sends the Cell list without considering the PEI, which means that the first item of cell list may not be the last used cell. However, DU in Rel-17 understands it as the last used cell. So, this will result in that the PEI is sent in wrong cell. 

If we introduces an explicit IE, it will be clean design. The problem mentioned above may not happen. 

	Huawei
	Yes, 
Slightly prefer option 2
	Both could work. 

Even with the option 1, the Rel-16 CU will not send the “last used cell indication”, then the Rel-17 DU still don’t know which cell is its last cell. So some issues also exist. 

Another point is that for idle UEs, the CN may provide the Recommended Cells for Paging in the NGAP paging message, then the CU could simply copy it to the F1AP paging message. But we need to consider if the CN does not provide the Recommended Cells for Paging, then please find our comments to 3.1.2.  

	Nokia
	Yes
	Prefer option 1.

	CATT
	Yes 
	Option 1. For idle, if CU sends PAGING message to DU1 with CGI 1,2,3, and sends PAGING message to DU2 with CGI4,5,6. But in case the last used cell is CGI1, DU2 will lead misunderstanding that CGI4 is the last used cell.

	Ericsson
	Yes, prefer option 2
	RAN OAM must make sure during the pre-configuration phase that a CU and DU are upgraded to the same release in order to support the targeted features. This is a task that RAN-OAM should configure before operational preparation to support PEI, so we prefer to go with the simplest option.

	
	
	

	
	
	


Moderator’s summary:

Since CU filters paging cells for DU, if the last used cell does not belong to a DU, the CU will not send the last used cell within Paging Cell List to this DU, so moderator want to acknowledge CATT's response. To make a decision, Moderator switch to option1, then most companies (4/6) prefer option1.  considering option1 can work, and without potential problems, Moderator think we can follow the majority.

For chairman notes:

proposal 1 : Add a "last used cell indication" IE in the item of Paging cell List IE in F1 paging message to indicate which cell is the last used cell.
During 1st round discussion, one company thinks that the CU should be aware of the “last cell restriction" information broadcast by the DU, and this can be included in the F1 setup request message since the CU will not read the SIB contents.

Question 2: Does Company agree with that "CU should be aware of the last cell restriction information broadcast by the DU"？(if company thinks there are other F1 impacts not mentioned, please comment in the table).

	Companies
	Yes/No


	Comments 

	ZTE
	No
	The CU does not need to know the restriction of PEI of cells at the DU. Whenever the CU sends a Paging message to the DU, the CU always indicates the last used cell in paging message. 

	Samsung 
	Tend to say NO
	We think CU will can read the SIB since it has full RRC functionality. That’s the reason the DU sends the MIB/SIB1 to the CU. 

	Huawei
	No based on the current RAN2 clarification (still being checked in RAN2 [Offline-004])
	We raised this comment. Based on the latest RAN2 clarification, CU does not need to be "aware of the last cell restriction information broadcast by the DU"”. The DU can decide whether to use PEI based on two information:

the last served cell info; 

the current “last used cell” bit broadcast. 

About other impacts, as discussed in our paper R3-221971, the SIBx indicating the TRS/CSI-RS configuration, generated by the DU, needs to be signaled to the CU. 

	Nokia
	No
	After CU sends the information of which cell is the last used cell, the DU should have all the necessary information.

	CATT
	No
	

	Ericsson
	No
	Agree with ZTE and Nokia.

	
	
	


Moderator’s summary:

All companies agree with that "CU does not need to know the last cell restriction information broadcast by the DU".
For chairman notes:

proposal 2 : CU does not need to know the last cell restriction information broadcast by the DU.
During 1st round discussion, RAN3 made the following agreement "Introduce a new F1 only UE Capability e.g. F1 UE Paging Capability IE, that could be populated with IEs as needed in the future. (the first would be UEID subgroup support)".  however according to the latest RAN2 agreement "PEI + UEID subgrouping is one capability",  which means that a PEI-capable UE must support UEID-based subgrouping, Do we need to rename the " UEID subgroup support" IE  as "PEI support indication"? The last seems better.

Question 3: Does Company agree to rename the " UEID subgroup support" IE  as "PEI support indication"?

	Companies
	Yes/No


	Comments 

	ZTE
	Yes
	

	Samsung 
	No 
	Prefer to “UE ID subgroup support”. I think our intention to indicate the UE ID based subgrouping support. This name is more straightforward. 

	Huawei
	No
	Agree with Samsung.



	Nokia
	Yes
	Tend to say yes because I assume that the capability which the UE will explicitly signal is the PEI capability. Then the support of UE-ID method is implicit. If right then the F1 name should rather refer to the explicit capability. 

	CATT
	No 
	We do not see a strong relationship between the RAN2 agreement and the name in RAN3. This enhancement is aim to let the DU knows whether support UEID based subgroup rather than whether to support PEI support indication.

	Ericsson
	No
	Our understanding is this related to the UE-ID based subgrouping, which is the fallback method in case the PEIPS signalled from CN does not work, so we agree with SS

	
	
	


Moderator’s summary:

majority of views (4/6) do not support renaming.
For chairman notes:
NGAP impact
During 1st round discussion, one company thinks there is NGAP impact of "last used cell",  the NG-RAN node should provide the indicator to indicate “UE monitors PEI in last used cell” along with the last cell ID (this is already there) in the NGAP UE context release complete message. Then the CN can provide the indicator “UE monitors PEI in last used cell” in the NGAP paging message. 
Question 4: Does Company agree with that the NG-RAN node should provide the indicator to indicate “UE monitors PEI in last used cell” in the NGAP UE context release complete message. Then the CN can provide the indicator “UE monitors PEI in last used cell” in the NGAP paging message"？(if company thinks there are other NGAP impacts not mentioned, please comment in the table).

Moderator's note: Only the company (Huawei) mentioned the NG impact in 1st round discussion. If there is NGAP impact confirmed, moderator suggests Huawei to provide the corresponding NGAP TP for review.
	Companies
	Yes/No


	Comments 

	ZTE
	No
	Not needed. “UE monitors PEI in last used cell”  is a cell level parameter, but not UE level.

NG-RAN node only need to know which cell is the last used cell for PEI paging. UE always monitors the PEI in last cell (if cell broadcast PEI support ). After re-selecting to a new cell, UE follows the PEI restriction broadcasted by the new cell.

We don't know the usefulness of this indicator, i.e, provided by CN paging. 

	Samsung 
	No 
	The current NG interface already has indication of last used cell, i.e., 

>Recommended Cell Item

Includes visited and non-visited cells, where visited cells are listed in the order the UE visited them with the most recent cell being the first in the list. Non-visited cells are included immediately after the visited cell they are associated with.

	Huawei
	No for this question. 

But some procedure texts are needed. 
	Thanks moderator to bring up our comment here. 

Now RAN2’s current understanding is that the “last used cell” bit is applicable only to those idle/inactive UEs which are released from another different cell. (Note that the UE is always using PEI at the last serving cell). So when the NG-RAN performs paging, it needs to know: 

 the UE’s last used cell, and

 its current “last used cell” broadcast bit. 

So over NGAP, only the last used cell information is needed, which is already supported in Recommended Cells for Paging  IE in NGAP paging message. 

But in order for to have a robust design, some procedure texts are needed.  

Typically, in the NGAP paging message the “Assistance Data for Paging” as optional IE is not received by the NG-RAN node, then it is not clear how the NG-RAN node behaviors. One possible way is to add the abnormal conditions for NGAP paging message (below gives an example): 

8.5.1.3
Abnormal Conditions


If the Assistance Data for Paging IE is not included in the Paging message for the PEI capable UE, the NG-RAN shall, if supported, always use the PEI when page the UE in its cell(s). 
In NGAP UE context release complete message, the “Information on Recommended Cells and RAN Nodes for Paging” IE is optional. We need to specify that for PEI capable UE, this information should be provided by the NG-RAN node, (below gives an example) 

8.3.3.2
Successful Operation

<Omit the unchanged>

If the Information on Recommended Cells and RAN Nodes for Paging IE is included in the UE CONTEXT RELEASE COMPLETE message, the AMF shall, if supported, store it and may use it for subsequent paging. For the PEI capable UE, the NG-RAN node shall, if supported, include the Information on Recommended Cells and RAN Nodes for Paging in the UE CONTEXT RELEASE COMPLETE message. 

	Nokia
	No
	Whether the UE will monitor the PEI in other cells than the last serving cell depends on what is broadcast in the paged cell, not on what the last serving cell.

	CATT 
	No
	CN does not need to know whether “UE monitors PEI in last used cell”. If UE moves from last used cell A to another cell B, and the “UE monitors PEI in last used cell” is broadcast in the cell B, UE does not monitor PEI in this cell B. From CN side, it can always use PEI to paging this UE, NG-RAN just follow the NGAP paging. It is up to implementation. In other words, in case UE supports PEI, CN (idle) and NG-RAN (inactive and idle) always page this UE via PEI.

	Ericsson
	No
	Agree with ZTE and Nokia

	
	
	


Moderator’s summary:

All companies agree that no more additional information is needed over NGAP. One company concerns it is not clear how the NG-RAN node behaviors, if the last used cell information (contained in optional "Assistance Data for Paging" IE) is not received by the NG-RAN. The company thinks it is benefit to  add some procedure texts to improve the robust, i.e to capture how NG-RAN node behaviors, if the last used cell information is not sent by the AMF. Considering this is the last meeting of the R17 WI, Moderator think it can be left to the implementation.

For chairman notes:
issues not covered by first round
The UE power saving in idle/inactive may be enabled by using the connected TRS/CSI-RS to sleep longer before waking up for its PO. These TRS/CSI-RS configuration is provided in SIBx.[5] thinks the gNB-DU can generate the SIBx since the PHY related parameters are included. Then the gNB-DU system information need to be extended to include SIBx message as well. [5] proposes as below.

Proposal : The gNB-DU System Information need to be extended to include SIBx, and sent to the gNB-CU.

Question 5: Does Company agree with the above proposal?

	Companies
	Yes/No


	Comments 

	ZTE
	Yes, but
	DU sends broadcast information configured at DU to CU in the container,  there is no RAN3 work here.

	Samsung 
	Yes 
	

	Huawei
	Yes
	Thanks moderator to include our proposal here. The SIBx details can be referred to RAN2 running CR in R2-2203058

Also we notice that section 5.2.2
 System Information management function in TS 38.470 needs to be updated as well. 

The gNB-DU is responsible for the encoding of the NR-MIB message. In case broadcast of SIB1 and other SIBs is needed, the gNB-DU is responsible for the encoding of the SIB1 message, SIB10, SIB12, SIB13, SIB14 and SIBx and the gNB-CU is responsible for the encoding of other SIBs.

We volunteer to provide the TP to capture this at this last WI meeting. 

	Nokia
	Yes
	

	CATT
	Yes 
	Ok for HW’s version

	Ericsson
	No
	The RAN2 running CR suggests that SIB1 will include the info and it can be reused for TRS availability. Nor F1 impacts are foreseen.

[Huawei2]: Don’t understand the replies here. 

If we check RAN2 running TS 38.331 CR in R2-2203058, the SIBx clearly is included outside of SIB1 (as copied below). 

[image: image1.png]SystemInformation-IEs SEQUENCE {
sib-TypeAndInfo SEQUENCE (SIZE (1..maxSIE))
sib2 5182,
2ib3 5183,
sibe 5184,
21b5 s1BS,
=ib6 5186,
2ib7 5187,
21b8 5188,
=2ibg 5189,
=iblo-vi610 sIB10-r16,
2ib11-v1610 sIB11-rl6,
21b12-v1610 sIB12-ri6,
2ib13-v1610 SIB13-rl6,
2ib1-v1610 sIB13-rie,
Sibx-v17xy STBx-r17

T,

OF CHOICE {




This SIBx inlcudes TRS resources for the idle/inacitve UE to monitor. About the TRS avaialbility, this is Layer1 signaling to indicate the UE whether to mointor the TRS, which is not revalent here. 

	Ericsson
	Yes
	After further checking internally the status of RAN2,  Ericsson agree with Huawei conclusion.


Moderator’s summary:

All companies agree with the proposal, Moderator  suggest to agree with the corresponding stage2 TP(new R3-222681) for 38.470 provided Huawei.
For chairman notes:

Proposal 3: The gNB-DU System Information need to be extended to include SIBx, and sent to the gNB-CU.

Agree with the TP(new R3-222681) for 38.470.
TPs for agreeable 
The TPs needs to align the agreements of 1st/2nd round discussion. The authors need to upload the draft TPs for review. If company has any comments on TPs, company can direct update the TPs. 
RAN3 made the following agreements in 1st round discussion.

Proposal 1: R3-221578 , R3-221582, R3-221594, R3-221596 are endorsed as BL CRs . 

R3-221593 revised in R3-22xxxx (add "other specs" in cover page) is endorsed as BL CR.

R3-221583 revised in R3-22xxxx (change the Tdoc number as "R3-221583" in the CR cover page) is endorsed in cover page is endorsed as BL CR.
Proposal2 :  Remove the Editor Note in Xn BL CR.

Proposal3 :  Introduce a new F1 only UE Capability e.g. F1 UE Paging Capability IE, that could be populated with IEs as needed in the future. (the first would be UEID subgroup support).
Proposal4 :  Turn the "WA: NG-RAN node can know the total number of subgroups supported by CN via OAM." into agreement.

Proposal5 :  Add some description related to PEIPS assistance information on path switch procedure for 38.413.
Proposal2 :  Remove the Editor Note in Xn BL CR.

[5 ] is Xn TP to implement proposal2, but it includes wrong encoding of CN subgroup ID.  [9] [2] also provide the Xn TP to implement the proposal2, both are fine. Moderator wants to use [9] (provided by moderator) as baseline, and with merge from[2]. 

proposal a:  Agree with TP[9] for Xn BLCR to implement proposal2, with merge from[2] and [5] .

Proposal3 :  Introduce a new F1 only UE Capability e.g. F1 UE Paging Capability IE, that could be populated with IEs as needed in the future. (the first would be UEID subgroup support).
[9]and [6] can be candidate TP to implement proposal3. In 3.1 section, moderator provide the following note, "Moderator's note: only [10] captures the "last used cell". if the conclusion is DU need to know the last used cell, Moderator propose to use[10] as the baseline of the agreed F1 TP for review. otherwise, to use[6]".

proposal b: if DU needs to know the last used cell, propose to use[10] as the baseline of the agreed F1 TP for review, with merge from[6]. otherwise, to use[6] as baseline.

Proposal5 :  Add some description related to PEIPS assistance information on path switch procedure for 38.413.
[7] is NGAP TP to implement proposal5. 

proposal c:  Agree with TP[7]  for NG BLCR  to implement proposal5 .

Question 6: Does Company agree with the above proposals a , b, c? 
	Companies
	（a, b, c ）Yes/No 

	Comments 

	ZTE
	a : yes

b: yes

c: yes
	

	Samsung
	Yes to all 
	

	Huawei
	Yes to all. 
	For proposal b, the F1AP TP can also include the SIBx in the gNB-DU system information if with consensus, as specified in [6]. 

	Nokia
	Yes to all
	

	CATT
	Yes to all
	

	Ericsson
	Yes to all
	Thank you, moderator for the detailed TP references. Please add Ericsson as co-signer to all TPs.

	
	
	


The new (R3-222522) provide a TP to TS 38.300 BL CR to align that the PEIPS may be included during Xn RAN PAGING message as below.

“The NG-RAN node takes into account the PEI with Paging Subgrouping assistance information for subgroup paging in RRC_INACTIVE. When sending XnAP RAN Paging to neighbour NG-RAN node(s), the PEI with Paging Subgrouping assistance information may be included”
Question 7: Does Company agree with the TP[R3-222522]?

	Companies
	Yes/No


	Comments 

	ZTE
	yes
	we are fine for this TP.

	Samsung 
	Yes 
	

	Huawei
	Yes
	Nice to have it. 

	Nokia
	Yes
	

	CATT
	Yes 
	

	Ericsson
	Yes
	Ericsson

	
	
	


In additional, In 3.1 section, moderator provide the following note.

Moderator's note: only the company (Huawei) mentioned the NG impact of "last used cell" in 1st round discussion. If there is NGAP impact confirmed, Moderator suggests Huawei to provide the corresponding NGAP TP for review.
[Huawei]: we may suggest to have procedure texts for NGAP for the “used used cell” information. Please see our replies to 3.1.2. 
Moderator’s summary:

All companes agree with the listed TPs for agreeable.
For chairman notes:

Agree with TP[R3-222251] revised in R3-222xxx for XnAP BL CR, with merge from[R3-221745] and [R3-221971].
Agree with TP [R3-222316] revised in R3-222xxx for F1AP BL CR, with merge from[R3-221972].
Agree with TP[R3-222201]  revised in R3-222xxx for NGAP BLCR.
Agree with the TP[new R3-222522] for  TS 38.300 BL CR.

Agree with the TP(new R3-222681) for 38.470.

[Huawei] in addition, we can provide the TP for TS 38.470 to capture the new SIBx to be generated by the DU (you can see the SIBx details in RAN2 running CR R2-2203058), as follows. 

	5.2.2
System Information management function

Scheduling of system broadcast information is carried out in the gNB-DU. The gNB-DU is responsible for transmitting the system information according to the scheduling parameters available.

The gNB-DU is responsible for the encoding of the NR-MIB message. In case broadcast of SIB1 and other SIBs is needed, the gNB-DU is responsible for the encoding of the SIB1 message, SIB10, SIB12, SIB13, SIB14 and SIBx and the gNB-CU is responsible for the encoding of other SIBs. The gNB-DU may re-encode SIB9. The gNB-DU is responsible for the generation of the SystemInformation message.


	Companies
	Yes/No


	Comments 

	Huawei
	yes
	This should be reflected in the Stage 2 F1AP. Then after meeting, we can align “x” with RAN2 finally. 

	
	
	

	
	
	

	
	
	

	
	
	


reply LS to RAN2

Moderator has provided a draft reply LS in [8]. After the 2nd round discussion, moderator will upload a revised version with RAN3 status for review.  If company has any comments on LS, company can directly update the TPs. 
For chairman notes:

Agree to send reply LS in R3-222xxx to RAN2.
Discussion-First round

Work plan
Regarding the related work plan in R3-222196 [1] provided by ZTE and MediaTek, please provide comments in the following table, if any.
	Companies
	Comments

	ZTE
	OK

	Samsung 
	OK

	CATT
	Ok 

	Huawei
	OK

	Ericsson
	OK

	Qualcomm
	OK

	Nokia
	OK


Moderator’s summary:

All companies agree the work plan in [1].
For chairman notes:

BL CRs
	R3-221578
	Support of UE Power Saving Enhancements (Nokia, Nokia Shanghai Bell, Ericsson, Qualcomm Incorporated)
	CR0725r2, TS 38.413 v16.8.0, Rel-17, Cat. B

	R3-221582
	Addition of PEIPS Assistance Information (Ericsson, Qualcomm Inc., Nokia, Nokia Shanghai Bell, Huawei, ZTE, Samsung, CATT)
	draftCR

	R3-221583
	CR to TS38.473 for UE paging subgroup (ZTE, MediaTek, China Unicom, Nokia, Nokia Shanghai Bell, Ericsson, Huawei, Samsung, Qualcomm Incorporated, CATT)
	CR0855r2, TS 38.473 v16.8.0, Rel-17, Cat. B

	R3-221593
	Supporting UE Power Saving Enhancements (Huawei, Nokia, Nokia Shanghai Bell, Samsung, ZTE, Ericsson, Qualcomm Incorporated, CATT)
	CR0732r2, TS 38.423 v16.8.0, Rel-17, Cat. B

	R3-221594
	(BL CR to TS 38.410) Support for ePowerSaving (CATT, Nokia, Nokia Shanghai Bell, Ericsson, ZTE, Qualcomm Incorporated, Samsung)
	CR0037r1, TS 38.410 v16.4.0, Rel-17, Cat. B

	R3-221596
	(BL CR to TS 38.470) Support for UE Power Saving Enhancements (Qualcomm Incorporated, Nokia, Nokia Shanghai Bell, Samsung, CATT, Huawei, Ericsson, ZTE)
	CR0080r1, TS 38.470 v16.5.0, Rel-17, Cat. B


Please provide comments for the above BL CRs  in the following table, if any.
	Companies
	Comments

	ZTE
	OK for us.

	Samsung 
	OK for us

	CATT
	Ok 

	Ericsson
	All BL CRs look great. R3-221593 should tick “Other specs” affected in cover page

	Qualcomm
	Ok!

	Nokia
	OK


Moderator’s summary:

For chairman notes:

Proposal 1: R3-221578 , R3-221582, R3-221594, R3-221596 are endorsed as BL CRs . 

R3-221593 revised in R3-22xxxx (add "other specs" in cover page) is endorsed as BL CR.

R3-221583 revised in R3-22xxxx (change the Tdoc number as "R3-221583" in the CR cover page) is endorsed in cover page is endorsed as BL CR.
left issues
After RAN3#114bis-e meeting, there are left issues as below.

RAN3 needs to wait RAN'2 further progress for Xn impact.

It is FFS for F1 signaling impact of UEID-based subgrouping capability.

To be continued…
XnAP CR is conditional to pending decision in RAN2 whether the PEI is restricted to last serving cell or not. There is an EN in current Xn BL CR.

Editor’s Note:
The inclusion of the PEIPS Assistance Information is to be finally confirmed in RAN2.

Since RAN2 has achieved the following agreement for PEI in previous RAN2#116bis meeting.

UE is configured to monitor PEI, either only in the last used cell or any other cells (after cell reselection). FFS how the configuration is provided in [SI, RRCRelease, or NAS message].

So the EN in the Xn BL CR shall be removed.

Question 1: Does Company agree to remove the EN in Xn BL CR?
	Companies
	Yes/No
	Comments

	ZTE
	Yes
	

	Samsung 
	Yes 
	

	CATT
	Yes 
	

	Huawei
	Yes
	Note that at the pre-meeting summary in R2-2202769, RAN2 has provided the following proposal (to be discussed this week). 

Proposal 1:
Network indicates whether UE monitors PEI in last used cell in system information.

	Ericsson
	Yes
	We can provide a TP (R3-222522) to TS 38.300 BL CR to align that the PEIPS may be included during Xn RAN PAGING message:

“The NG-RAN node takes into account the PEI with Paging Subgrouping assistance information for subgroup paging in RRC_INACTIVE. When sending XnAP RAN Paging to neighbour NG-RAN node(s), the PEI with Paging Subgrouping assistance information may be included”

	Qualcomm
	Yes
	

	Nokia
	Yes
	But Ericsson additional new text seems overspecification.


Moderator’s summary:

All companies agree to remove the EN in Xn BL CR.
For chairman notes:

Proposal2 :  Remove the Editor Note in Xn BL CR.
If the CN subgroup ID is not provided, the gNB-DU shall know whether the UE supports UEID-based subgrouping or not, and then DU decides whetther to use UEID-based subgrouping paging or legacy paging. The UE Radio Capability for Paging information is present in XnAP RAN paging message, while such information is not presented in the current F1 paging message. From the contributions submitted this meeting, moderator found that all companies[4][6][9][10]  propose to introduce some related UEID-based subgrouping capability into F1AP, however, there are various options listed as below:

Option1: UEID based subgrouping capability as part of the UE context setup/modification  [4]
Option2: Include full C of NR in the F1 Paging message   [9]
Option3: Include an indication of supporting UEID based subgrouping in the F1 Paging message   [6][10]
Question 2a: Companies are invited to provide their views on which option is preferred to signal UEID-based subgrouping capability from CU to DU？

	Companies
	 which option ? (OP1,OP2,OP3)
	Comments

	ZTE
	OP2
	For paging a inactive UE, there is no context in other cells, so the option1 can not work.

We support option2 to introduce the full UE Radio Capability for paging of NR in the F1 paging message, which is aligned with Xn RAN paging and is more extensible for future release.

	Samsung 
	OP3
	Here, we are considering UEID-based subgrouping only, and didn’t see any benefit to inform additional capability to gNB-DU since gNB-DU will not change its paging transmission based on other capability except UEID-based subgrouping capability. 

	CATT
	Option 3
	Option 1: For inactive UE, UE Radio Capability for Paging is included in RAN paging to indicate whether UE support UEID-based subgrouping. There is no problem. But for paging in idle, DU does not have the UE context when paging as Samsung said in R3-222316.

Option 2 introduce some band related parameters which does not need for DU.

	Huawei
	Option 3
	For option 1, for the both idle/inactive UE, the DU will not store the UE contexts. 

For option 2, agree with Samsung and CATT, that the UE radio capability is too heavy for the UE power saving, and also may lead to unexpected issues (e.g., coupled with other features). 

	Ericsson
	Option 3 if confirmed by RAN2
	Option 1 does not work, for the reasons mentioned by ZTE and CATT, among others.

For Option 2, the URCP of NR is encoded as OCTET STRING, so it means that gNB-DU cannot decode it, but passes it to another receiver.

Option 3 seems thus to be the right candidate. However we note that the capability signaling is still not 100% settled in RAN2. So, we prefer to wait.

	Qualcomm
	Option 2, but see comment
	For sure in the F1 paging message. Then how to go ahead. We are thinking that including the UE capability for Paging could be a good way to go, but understand people may not like it. But we think it is good to have a general way.

Then an alternative would be to create a new F1 only UE e.g. F1 UE Paging Capability, that could be populated with IEs as needed in the future (the first would be UEID subgroup support) – i.e. the CU can create a sort of selected set of information IEs for the DU.

	Nokia
	Option 3
	Agree option 1 does not work.

Option 3 or Qualcomm variant seems good.


Moderator’s summary:

Most companies think the full UE Radio Capability for Paging is too heavy, one company assumes that DU can not decode it. So, majority of views support Option3. Two companies prefer Option2, and one company also provides an alternative of  creating a new F1 only UE e.g. F1 UE Paging Capability, that could be populated with IEs as needed in the future. The moderator agrees with this alternative and thinks it is consistent with the motivation of option3. So moderator tries to propose to introduce  a new F1 only UE Capability  e.g. F1 UE Paging Capability IE, which includes UEID based subgrouping capability. 
For chairman notes:

Proposal3 : Introduce a new F1 only UE Capability e.g. F1 UE Paging Capability IE, that could be populated with IEs as needed in the future. (the first would be UEID subgroup support) .
In addition, [10] thinks the gNB-DU cannot be aware which cell is the last used cell. Thus, in case of monitoring PEI over last used cell only, the gNB-CU should indicate the last used cell to help the gNB-DU decide the cell with PEI signal. 
Question 2b: Does Company agree with that " in case of monitoring PEI over last used cell only, the gNB-CU should indicate the last used cell when sending the PAGING message"？

	Companies
	Yes/No
	Comments

	ZTE
	No
	The cell list is already included in F1 paging message, if only monitoring PEI in last cell, the cell list only includes the last cell, otherwise, the cell list includes both last cell and other cells.

we think no ran3 impact here. 

	Samsung
	Yes
	We didn’t agree ZTE’s argument. 

The intention is to ask DU to paging UE in multiple cells and ONLY transmit PEI signaling over one cell, i.e., last used cell, among those multiple cells. 

RAN paging message over F1 is used to trigger the paging transmission over multiple cells rather than single cell. That’s the reason of including a cell list in F1 RAN PAGING message. Here, the only difference to the legacy paging over F1 is that the PEI signaling is only sent via the last used cell, and other cells should also send paging message to UE without transmitting PEI. 

ZTE’s argument is to send paging message to UE only over last used cell since it only contain one cell in F1AP PAGING message. Apparently, this design is incorrect for paging the UE over multiple legible cells. 

	CATT
	
	ACK the issue explained by SS. However, the purpose of limiting PEI to the last service cell is to think that the mobility of UE is limited and want to power saving. So is there need to page the UE in the other cells? And RAN2 also discussing the network indicates whether UE monitors PEI in last used cell in system information. Prefer to wait.

	Huawei
	Yes
	The analysis should consider both the F1 and NG. 

We acknowledge this issue, and agree that the DU should be aware of the last used cell of the UE if the PEI is restricted to the last cell. 

If so, then the DU use PEI over the last cell, 

If not, the DU will perform legacy paging over all cells. 

For inactive UE, the CU has the last cell information. 

For idle UE, the CU has to acquire the last cell information from the CN. We understand that the NG-RAN node should provide the indicator to indicate “UE monitors PEI in last used cell” along with the last cell ID (this is already there) in the NGAP UE context release complete message. Then the CN can provide the indicator “UE monitors PEI in last used cell” in the NGAP paging message. 

Another thing is that the CU should be aware of the “last cell restriction” information broadcasted by the DU. We understand this can be included in the F1 setup request message since the CU will not read the SIB contents. 

	Ericsson
	No
	As per design, the CU is in charge of the cells. Thus, there is no need for any enhancement since the CU can indicate which NR CGI to be paged when sending the Paging Cell List IE.

We observe however that existing F1 PAGING procedural text can be slightly revised:

“At the reception of the PAGING message, the gNB-DU shall perform paging of the UE in the cell(s) which belong to cells as indicated in the Paging Cell List IE.”

	Qualcomm
	No
	Agree with Ericsson’s view

	
	
	


Moderator’s summary:

Moderator think there is no consensus for the indication of last used cell over F1AP. From the above answers of companies, we found some issues e.g,  is there need to page the UE in the other cells if PEI restricted in last used cell? is there any NGAP impact?  does CU need be aware of the “last cell restriction” information broadcasted by the DU?

 Moderator suggests to discuss RAN3 impact of "last used cell" in 2nd round.
For chairman notes:

For 2nd Round:

Discuss RAN3 impact of "last used cell" .

After RAN3#114bis-e meeting, there is a WA as "WA: NG-RAN node can know the total number of subgroups supported by CN via OAM." in this meeting, [3] proposes to turn this WA into agreement. [10] thinks  in case of CU-DU split, the total number of CN-based subgroups could be known by the gNB-DU via the OAM configuration. Moderator proposes to turn the WA into agreement.
Question 3: Does Company agree to turn the "WA: NG-RAN node can know the total number of subgroups supported by CN via OAM." into agreement?
	Companies
	Yes/No
	Comments

	ZTE
	Yes
	

	Samsung 
	Yes
	

	CATT
	Ok
	

	Huawei
	Yes
	Just note that for RAN sharing case, please our comments. 

	Ericsson
	Yes
	

	Qualcomm
	Yes
	

	Nokia
	OK
	


Moderator’s summary:

All companies agree to turn the WA into agreement.
For chairman notes:

Proposal4 :  Turn the "WA: NG-RAN node can know the total number of subgroups supported by CN via OAM." into agreement.
Other issues
In [7], it is proposed to add some description related to PEIPS assistance information on path switch procedure for 38.413 to align with the initial context setup procedure in current BL CR.  the changes is shown as below:

If the Core Network Assistance Information for RRC INACTIVE IE is included in the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall, if supported, store this information in the UE context and use it for the RRC_INACTIVE state decision and RNA configuration for the UE and RAN paging if any for a UE in RRC_INACTIVE state, as specified in TS 38.300 [8]. If the MICO All PLMN IE is included in the Core Network Assistance Information for RRC INACTIVE IE the NG-RAN node shall, if supported, consider that the registration area for the UE is the full PLMN and ignore the TAI List for RRC Inactive IE. If the PEIPS Assistance Information IE is included in the Core Network Assistance Information for RRC INACTIVE IE, the NG-RAN node shall, if supported, store it and use it for paging subgrouping the UE in RRC_INACTIVE state, as specified in TS 38.300 [8].
Question 4: Does Company agree to add some description related to PEIPS assistance information on path switch procedure for 38.413?

	Companies
	Yes/No
	Comments

	ZTE
	Yes
	This TP is ok for us.

	Samsung 
	Yes
	

	CATT
	Yes 
	

	Huawei
	Yes
	

	Ericsson
	Yes
	

	Qualcomm
	Yes
	

	Nokia
	Yes
	


Moderator’s summary:

All companies agree to add some description related to PEIPS assistance information on path switch procedure for 38.413.
For chairman notes:

Proposal5 :  Add some description related to PEIPS assistance information on path switch procedure for 38.413.
In current RAN3 BL CRs, the CN assigned subgroup ID in PEIPS assistance information IE is encoded as 0..7 according to  RAN2's 38.304 running CR. 
thinks that in the running TS 38.331 CR in R2-2201814, the parameter subgroupsNumForUEID and subgroupsNumPerPO is starting from 1.  In addition, According to the following RAN2 agreement "PEI subgroup indices are allocated to CN-assigned subgroups first. The 1st bit in the PEI bitmap corresponds to the CN-assigned subgroup #1, 2nd bit in the bitmap corresponds to the CN-assigned subgroup #2, and so on. After CN-assigned subgroups, the subsequent bits, if any, correspond to the UEID-based subgroup #1, #2, and so on". So, [5] proposes that the CN assigned subgroup ID in PEIPS assistance information IE shall  be encoded as INTEGER (1..8,…), and the reference to TS 38.304 can be updated to TS 38.331. 

SubgroupConfig-r17 ::=         SEQUENCE {

subgroupsNumPerPO-r17                       INTEGER (1.. maxNrofPagingSubgroups-r17),
    subgroupsNumForUEID-r17                     INTEGER (1.. maxNrofPagingSubgroups-r17)                    OPTIONAL,              -- Need R
...
}
Question 5: Does Company agree to  change the encoding of  CN assigned subgroup ID from the current  INTEGER (0..7,…) to  INTEGER (1..8,…) ？

	Companies
	 Yes or No
	Comments

	ZTE
	No
	In 331, the definition is the total  group number e.g, subgroupsNumPerPO(1..8), while in 38.304, we are talking about group ID(0..7) signaled by CN , it is not the same thing. 
for the mentioned RAN2 agreement "PEI subgroup indices are allocated to CN-assigned subgroups first. The 1st bit in the PEI bitmap corresponds to the CN-assigned subgroup #1, 2nd bit in the bitmap corresponds to the CN-assigned subgroup #2, and so on", we understand that CN-assigned subgroup #1/#2 here means the first/second CN-assigned subgroup, but not the subgroup ID.

Anyway, the CN assigned group ID is sent to UE via NAS, not RRC. The mentioned number in 331 is not CN assigned group ID. TS38.331 can not be the reference.

	Samsung 
	Yes 
	

	CATT
	
	No strong view.

	Huawei 
	
	After further checking, we are fine with the current existing encoding. 

	Ericsson
	No
	Checking CT1’s spec, the encoding has a value range from 0..7. See below:

Table 9.11.3.80.1: PEIPS assistance information information element

Value part of the PEIPS assistance information information element (octets 3 to n)

The value part of the PEIPS assistance information information element consists of one or several types of PEIPS assistance information.

PEIPS assistance information type:

Type of information (octet 1, bits 6-8)

Bits

8

7

6

0

0

0

Paging subgroup ID

All other values are reserved.

Paging subgroup ID value: (octet 1, bits 1-5)

This field contains the value (in decimal) of paging subgroup ID that is assigned by the AMF for paging the UE. This field has a valid range of values from (0-7). All other values are reserved and shall be interpreted as 0 by this version of the protocol.



	Qualcomm
	No
	At least see no great need to change, see also Ericsson’s comment

	Nokia
	No
	Agree with ZTE interpretation.


Moderator’s summary:

In CT1 spec, The CN subgroup ID is also encoded from 0..7. There is no need to change  current encoding of  CN subgroup ID in RAN3 BL CRs.
For chairman notes:
thinks "whenever the number of L1 bits for PEI feature is less than 8 (N<8) in a particular cell, it is likely that some remapping is necessary if the number of CN subgroups in the network is greater than N1". (L1 PEI bits can be split between N1 bits used for CN subgroup and N2 bits used UE-ID based subgroup with N1 + N2 = N). 
Therefore, [3] proposes to have a simple rule that all CN subgroups higher than N1 should be mapped to the same last L1 bit allocated for CN subgrouping. The corresponding TP for TS38.300 is also provided in [3]as below:

If the number CN_sg of CN subgroups is higher than the number of bits reserved in a given cell for Paging Early Indication with CN subgrouping, the NG-RAN node pages the UE with assigned CN subgroup ID higher than CN_sg over the last Paging Early Indication bit which has been allocated for CN subgrouping in the cell.
But, moderator understanding is that the above case of "the CN subgroups is higher than the number of bits reserved in a given cell for Paging Early Indication with CN subgrouping" is invalid. According to the following RAN2 agreement, "PEI subgroup indices are allocated to CN-assigned subgroups first. The 1st bit in the PEI bitmap corresponds to the CN-assigned subgroup #1, 2nd bit in the bitmap corresponds to the CN-assigned subgroup #2, and so on. After CN-assigned subgroups, the subsequent bits, if any, correspond to the UEID-based subgroup #1, #2, and so on",  the CN-assigned subgroup #X is 1:1 mapped to the corresponding PEI bit #x, therefore, the remapping will not happened.
Question 6: Does Company agree with the proposal "all CN subgroups higher than the reserved PEI bits for  CN subgrouping should be mapped to the same last L1 bit allocated for CN subgrouping"in [3] ?  
	Companies
	Yes/No
	Comments

	ZTE
	No
	Our understanding is the case of "remapping CN subgroups higher than PEI bits used for  CN subgroup" is invalid.
According to the following RAN2 agreement, "PEI subgroup indices are allocated to CN-assigned subgroups first. The 1st bit in the PEI bitmap corresponds to the CN-assigned subgroup #1, 2nd bit in the bitmap corresponds to the CN-assigned subgroup #2, and so on. After CN-assigned subgroups, the subsequent bits, if any, correspond to the UEID-based subgroup #1, #2, and so on",  the CN-assigned subgroup #X is 1:1 mapped to the corresponding PEI bit #x, remapping will not happened.

Anyway, how to map group ID to L1 PEI bits is out of RAN3 scope.


	Samsung 
	No 
	With knowing the total number of CN-based subgroups via OAM, the case mentioned by [3] does not exist. 

	CATT
	No 
	RAN2 decides not to discuss remapping anymore. 

	Huawei
	No
	Agree with CATT. RAN has discussed this issue, and concluded that no remapping is needed. 

	Ericsson
	NO
	Agree with ZTE, SS and CATT. RAN can always support the number of groups decided by CN (up to 8). So not OK.

	Qualcomm
	No
	At least in this release the case should not happen

	Nokia
	Yes
	Although we can agree with the moderator quoting RAN2, but we think there is an issue here. There can be up to 8 CN subgroups assigned by AMF and in a given cell the total number of bits for PEI may be less than 8 depending on e.g. paging rate. If there are 8 CN subgroups and 6 PEI bits, how to avoid remapping?

We would like to encourage other companies to look at this and provide an answer to my question.


Moderator’s summary:

Majority of views (6/7) do not support this proposal.
For chairman notes:
[5] suggests RAN3 to further discuss that the CN controlled subgroup number assignment for the RAN sharing case as shown in below figure, For instance, CN1 assigns UEs with low paging probability into subgroup 1 while CN2 assigns UEs with high paging probability into subgroup 1. Then in the shared cell, the subgroup 1 would contain both high-probability and low-probability UEs if we do not introduce any scheme for separation.
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Fig.3 RAN sharing scenario

Question 7: Does Company agree that RAN3 shall discuss that the CN controlled subgroup number assignment for the RAN sharing case?
	Companies
	Yes/No
	Comments

	ZTE
	NO
	We think there is no problem with the same CN subgroup ID representing different priorities in different PLMNS. there is no ran3 impact.
Anyway, we suggest not pursue this issue in R17. It seems out of RAN3 scope, CNs also can do coordination in RAN sharing case. if necessary, SA2/RAN2 can send LS with related requirement to us.

	Samsung 
	No 
	

	CATT
	No 
	GNB paging based on the specific AMF’s indication. We do not see the problem.

	Huawei
	
	As the proponent company, given that RAN2 and SA2 has specified that in case of RAN sharing, consistent policy shall be used allocating UEs to the paging subgroups, so RAN3 can follow other groups progress. 

	Ericsson
	No
	To our understanding, this was simply an informative NOTE in SA2 spec.

	Qualcomm
	No
	In our understanding, this type of scenario does not require signalling support as such. If other WGs think this needs to be explicitly supported, then they should clearly ask.

	Nokia 
	No but
	Peharps we can further look if consistent policy can be helped by some signaling.


Moderator’s summary:

Majority of views (6/7) do not support this proposal. one company also thinks we can further look if consistent policy can be helped by some signaling.
For chairman notes:
In the past RAN3 meetings, RAN3 received the LS[11][12] from RAN2, and RAN2 requested RAN3 to provide further information on the following issue once concluded: "Signalling between AMF and gNB(s) to inform gNB(s) about the related subgroup information for paging a UE in RRC_IDLE/RRC_INACTIVE, e.g., to convey Subgroup ID, UE capability, etc". Therefore, RAN3 needs to reply to RAN2 about the progress of RAN3. In [8], a draft reply LS is provided in Annex.
Question 8:  Does company agree to send a reply LS to RAN2 with RAN3 status?

	Companies
	Yes/No
	Comments

	ZTE
	Yes
	

	Samsung 
	Yes 
	

	CATT
	Yes 
	The details should be discussed in the second round

	Huawei
	Yes
	Details can be discussed at next round. 

	Ericsson
	No strong view
	A summary of status (especially on the 0..7 value range) can be helpful.

	Qualcomm
	Sort of
	It is not super clear that RAN2 would benefit from a reply, but maybe ok to close the circle.

	Nokia
	OK but
	Text may need to be revised concerning: “the UE Radio Capability for Paging of NR IE is also added into F1AP paging message”.


Moderator’s summary:

There is no objection for sending a reply LS to RAN2. Details can be discussed at next round.
For chairman notes:
For 2nd Round:

Reply LS to RAN2 (check details).
Conclusion

If needed
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