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1 Scope of the offline email discussion
This document contains the summary of the offline email discussion “[AT113bis-e][401][eMTC R16] Paging DRX cycle”, as indicated below:

· [AT113bis-e][401][eMTC R16] Paging DRX cycle (ZTE)

Status: Started

      Scope: Check whether the intention is agreeable and there is sufficient support

in principle; collect initial comments.

      Intended outcome: Report in R2-2104385

      Deadline: Thursday 2021-04-15 10:00 UTC
2 Offline email discussion

The following three contributions have been submitted to this meeting:

[1] R2-2103361
Discussion on correction for paging DRX cycle determination, ZTE Corporation, Sanechips, 
discussion

[2] R2-2104239
draft LS to RAN3 to clarify paging DRX cycle, ZTE Corporation, Sanechips, LS out, Rel-16

[3] R2-2104246
Correction on paging DRX cycle, ZTE Corporation, Sanechips, CR Rel-16
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Companies are invited to provide comments in the tables below.
2.1 The #1 issue and change

The #1 change is to clarify which cycle parameter does this condition “if allocated by upper layers” apply to, the UE specific paging cycle or the default paging cycle? The suggested change (#1 change) is copied here:

	7.1
Discontinuous Reception for paging

……In RRC_INACTIVE state, if extended DRX is not configured by upper layers as defined in 7.3, T is determined by the shortest of the RAN paging cycle, the UE specific paging cycle- if allocated by upper layers and the default paging cycle. Otherwise, in RRC_INACTIVE state when extended DRX is configured by upper layers, T is determined by the shortest of the RAN paging cycle, the UE specific paging cycle, if allocated by upper layers and the default paging cycle during the PTW as defined in 7.3, and by the RAN paging cycle outside the PTW.


Q1: Companies are invited to indicate whether you agree with the intent of the #1 change?

	Company
	Yes/No
	Detailed comments

	ZTE
	Yes
	We think this might be just an editorial error when introducing this part specification change for UE in RRC_INACTIVE.

	Qualcomm
	Yes
	This specific issue happened from Release 15 hence we think it should be corrected from Release 15. At the very least the CR should also contain the WI which introduced this change in Release 15.

	Huawei, HiSilicon
	Yes
	Agree with Qualcomm this is not only related to eMTC

	Ericsson
	
	Our interpretation has been that the current “if allocated by upper layers” applies to all of the previous sentence, i.e. to any of the parameters, and thus do not see an issue with the current wording. However, if we will have a CR to 304 based on the other discussion points, we can be open to clarification if there is support. 

	Sequans
	Yes
	Not critical, but if we already have a CR we are fine with the clarification


Conclusion: 

Three companies think the #1 change is needed. Other two companies think it’s not critical but can follow the majority. Moreover, companies think this editorial error is introduced from R15 and from other WID. It’s needed to correct it from R15 and for related WID.
Proposal:

Proposal 1: The editorial change of moving the condition “if allocated by upper layers” from the back of parameter the default paging cycle to the back of parameter the UE specific paging cycle can be agreed.
Proposal 1a: This editorial change is also needed for R15 and under the WID LTE_5GCN_connect-Core.
2.2 The #2 issue and change

In RRC_IDLE, if a UE specific extended DRX value of 512 radio frames is configured, T always equals to 512. That means neither PTW (Paging Time Window) nor default DRX cycle/UE specific cycle would be applied to T determination. We can see such special process hasn’t been considered for the RRC_INACTIVE case. The proponent company think the similar special process should also be applied to the RRC_INACTIVE case with additional consideration on RAN paging cycle. Therefore, in [1], the following proposal is given:

Proposal 2: For UE in RRC_INACTIVE, if extended DRX value of 512 radio frames is configured by upper layers according to 7.3, T is determined by the shortest of the RAN paging cycle and 512 radio frames.

Q2a: Companies are invited to indicate whether you agree with the intent of Proposal 2 in [1]?

	Company
	Yes/No
	Detailed comments

	ZTE
	Yes
	Moreover, per our understanding for SA2 and RAN3 specifications, if eDRX cycle of rf512 is configured, regular paging strategy is used and Paging Time Window would be absent in the PAGING message.

	Qualcomm
	Yes
	

	Huawei, HiSilicon
	yes
	

	Ericsson
	Yes
	Yes we think if the configured RAN paging cycle is shorter than 512, the UE should monitor for RAN paging according to the configured cycle. This does not seem to be the case in the current specification.

	Sequans
	Yes
	The reasoning for this doesn’t change for Inactive


The suggested change (#2 change) for Proposal 2 is copied here:

	7.1
Discontinuous Reception for paging

……In RRC_INACTIVE state, if extended DRX is not configured by upper layers as defined in 7.3, T is determined by the shortest of the RAN paging cycle, the UE specific paging cycle, and the default paging cycle, if allocated by upper layers. Otherwise, in RRC_INACTIVE state, if extended DRX value of 512 radio frames is configured by upper layers according to 7.3, T is determined by the shortest of the RAN paging cycle and 512 radio frames. When extended DRX is configured by upper layers and it’s not 512 radio frames, T is determined by the shortest of the RAN paging cycle, the UE specific paging cycle, if allocated by upper layers and the default paging cycle during the PTW as defined in 7.3, and by the RAN paging cycle outside the PTW.


Q2b: If answer for Q2a is Yes, companies are invited to indicate whether you agree with the #2 change?
	Company
	Yes/No
	Detailed comments

	ZTE
	Yes
	

	Qualcomm
	Maybe
	But the structure of the paragraph needs will need to be adjusted to make sure it precisely captures the intent (see example restructure shown for Issue #3 below). For example, ‘Otherwise’ is in relation to the first ‘if’ or the second ‘if’ in the previous sentence.

	Huawei, HiSilicon
	maybe
	we agree with the intention but the wording should be improved as highlighted above. 

	Ericsson
	Maybe
	Agree with QC that the structure can be improved. Also, we should discuss whether we should also clarify 7.3. which considers paging and eDRX, as 5.12 and 10.24 RAN paging cycles can be considered to be eDRX as well, or whether 7.1 is the only clause to be updated.

	Sequans
	Maybe
	Agree with Ericsson


Conclusion: 

All the companies can agree with the intent of Proposal 2 in [1]. But the wording should be improved.

Proposal:

No proposal.
2.3 The #3 issue and change
As mentioned in [1], as determination rule of DRX cycle(T) for RRC_IDLE is different from that for RRC_INACTIVE, and as T is involved in the calculation of PNB, it’s possible that PNB calculation for RRC_IDLE is different from PNB calculation for RRC_INACTIVE. Such difference would cause determined PNB for monitoring/sending CN paging are different in UE and network and further cause paging failure. Moreover, the similar issue also exists for i_s and wg. 
In [1], the following proposal is given:

Proposal 3: To separately describe DRX cycle T determination for PF calculation and for PNB, i_s and wg calculation. The legacy description is still applicable to DRX cycle T determination for PF calculation. But for PNB, i_s and wg calculation, the DRX cycle T determination should follow RRC_IDLE mode rule. E.g.:

· If extended DRX is not configured, T is determined by the shortest of the UE specific DRX value, if allocated by upper layers, and a default DRX value.

· If extended DRX is configured, T is determined by the shortest of the UE specific DRX value, if allocated by upper layers, and a default DRX value during the PTW as defined in 7.3, and by the RAN paging cycle outside the PTW.

Q3a: Companies are invited to indicate whether you agree with the intent of Proposal 3 in [1]?
	Company
	Yes/No
	Detailed comments

	ZTE
	Yes
	As mentioned in [1], an example has given to show the possible inconsistence:

Common assumption: 

•
RAN paging cycle = rf32

•
UE specific DRX value = rf64

•
Default paging cycle = rf128

•
nB=4T

•
Paging Narrowband Number (Nn) =3

•
GWUS group number (Nw) =5

•
UE_ID = 1234
Calculation following RRC_IDLE rule
PF: 18, 82, 146, 210, 274, 338, 402, 466, 530, 594, 658, 722, 786, 850, 914, 978
i_s = floor(UE_ID/N) mod Ns = floor(1234/64) mod 4=19 mod 4 =3
PNB = floor(UE_ID/(N*Ns)) mod Nn =floor(1234/(64*4)) mod 3=4 mod 3 =1 

[image: image1.png]/Nz) mod N,



=floor(floor(1234/(64*4)) /3) mod 5 =1
Calculation following RRC_INACTIVE rule
PF: 18, 50, 82, 114, 146, 178, 210, 242, 274, 306, 338, 370, 402, 434, 466, 498, 530, 562, 594, 626, 658, 690, 722, 754, 786, 818, 850, 882, 914, 946, 978, 1010 
i_s = floor(UE_ID/N) mod Ns = floor(1234/32) mod 4=38 mod 4 =2
PNB = floor(UE_ID/(N*Ns)) mod Nn =floor(1234/(32*4)) mod 4=9 mod 3 =0 
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=floor(floor(1234/(32*4)) /3)mod5 =3
It can be seen the PF values calculated following RRC_INACTIVE rule contains the PF values calculated following RRC_IDLE rule. But the PNB, i_s and wg values calculated following RRC_INACTIVE rules are totally different from the values calculated following RRC_IDLE rule.

	Qualcomm
	Yes
	1. 
It is important for UE to use the same paging narrowband in RRC_IDLE and RRC_INACTIVE. This principle has been agreed in previous RAN2 meetings.

2.  
Paging frames to monitor during RRC_INACTIVE must also contain all of the paging frames required to be monitored in RRC_IDLE.

3. 
UE is required to monitor the same WUS group in RRC_IDLE and RRC_INACTIVE.

	Huawei, HiSilicon
	partially
	We agree with the issue that the PNB and WUS group be the same when monitoring paging in RRC_INACTIVE and RRC_IDLE. 
For the paging frames in RRC_INACTIVE, they should cover all the paging frames for CN paging and RAN paging, so we think the current determination based on the shortest of the three (same as LTE) is fine
For i_s, we are not sure. What would that be different from LTE? 
It does not seem right to use RRC_IDLE paging parameters for distributing UEs in RRC_INACTIVE so it could be worth exploring other options, e.g. use the T of the cell.

	Ericssson
	Maybe
	The intention is fine in principle.
The PF calculation seems to be as intended already thus tend to agree with HW that there doesn’t seem to be need to clarify this calculation.

Otherwise we agree with the principles listed by QC. 

	Sequans
	Yes
	The proposal itself already doesn’t suggest to change the PF calculation.

Agree with principles listed by QC. 
It doesn’t necessarily seem weird to use Idle parameters for Inactive in view of their relation but we are open to consider the last comment by HW


The suggested change (#3 change) for Proposal 3 is copied here:

	7.1
Discontinuous Reception for paging

……In RRC_INACTIVE state, if extended DRX is not configured by upper layers as defined in 7.3, T is determined by the shortest of the RAN paging cycle, the UE specific paging cycle, and the default paging cycle, if allocated by upper layers for PF calculation. For i_s, PNB and wg calculation, T is determined by the shortest of the UE specific paging cycle, if allocated by upper layers and the default paging cycle. Otherwise, in RRC_INACTIVE state when extended DRX is configured by upper layers, T is determined by the shortest of the RAN paging cycle, the UE specific paging cycle, if allocated by upper layers and the default paging cycle for PF calculation during the PTW as defined in 7.3, and by the RAN paging cycle outside the PTW. For i_s, PNB and wg calculation, T is determined by the shortest of the UE specific paging cycle, if allocated by upper layers and the default paging cycle during the PTW as defined in 7.3, and by the RAN paging cycle outside the PTW.


Q3b: If answer for Q3a is Yes, companies are invited to indicate whether you agree with the #3 change?
	Company
	Yes/No
	Detailed comments

	ZTE
	Yes
	

	Qualcomm
	Maybe
	Intent of the change is ok but it can be difficult to read. For this reason we propose to re-organize this long paragraph as follows:
· In RRC_INACTIVE state, if extended DRX is not configured by upper layers as defined in 7.3:
· 
for PF calculation T is determined by the shortest of the RAN paging cycle, the UE specific paging cycle if allocated by upper layers, and the default paging cycle.
· 
for i_s, PNB and wg calculation, T is determined by the shortest of the UE specific paging cycle if allocated by upper layers, and the default paging cycle.
In RRC_INACTIVE state when extended DRX is configured by upper layers:
·  
for PF calculation during the PTW as defined in 7.3, T is determined by the shortest of the RAN paging cycle, the UE specific paging cycle, if allocated by upper layers and the default paging cycle.
· for PF calculation outside the PTW, T is determined by the RAN paging cycle.
Note, the structure above does not take into account the changes needed for issue #2.  Therefore, exact structure and changes should be discussed with complete CR.

	Huawei. HiSilicon
	Maybe
	We agree that a change is needed. we need to agree first on the change itself and discuss the wording.
Then the proposed wording is very difficult to read and need improvements

	Ericssson
	Maybe
	In principle we support QC suggestions for clearer presentation above, however, is the i_s, PNB, wg calculation missing above from the eDRX case (the bottom two bullets)?

Agree with HW that we should first agree to the actual change and then discuss wording in detail.

	Sequans
	Partially
	Agree with the intention and with above comments


Conclusion: 

All the companies can agree with the intent of Proposal 3 in [1]. But the modification way needs to be carefully considered. The following suggestions are given:

·  To re-organize this long paragraph.
·  To combine the changes the changes needed for issue #2.

·  Whether we should also clarify 7.3 which considers paging and eDRX, as 5.12 and 10.24 RAN paging cycles can be considered to be eDRX as well, or whether 7.1 is the only clause to be updated.
·  Not sure whether the change related to i_s is needed and more check is needed.

·  It does not seem right to use RRC_IDLE paging parameters for distributing UEs in RRC_INACTIVE so it could be worth exploring other options, e.g. use the T of the cell.
Proposal:

Proposal 2: For UE in RRC_INACTIVE, to separately describe DRX cycle T determination for the following three cases: eDRX cycle is not configured, eDRX cycle with 512 radio frames is configured, eDRX cycle is configured and the value is not 512 radio frames. 

Proposal 2a: For each of above cases, to separately describe DRX cycle T determination for PF calculation and for PNB, i_s and wg calculation. The legacy description is still applicable to DRX cycle T determination for PF calculation. But for PNB, i_s and wg calculation, the DRX cycle T determination should follow RRC_IDLE mode rule.
Proposal 3: For R15 UE in RRC_INACTIVE, to separately describe DRX cycle T determination for PF calculation and for i_s calculation. The legacy description is still applicable to DRX cycle T determination for PF calculation. But for i_s calculation, the DRX cycle T determination should follow RRC_IDLE mode rule.

2.4 The #4 issue and LS to RAN3 
As mentioned in [1], according to the description of DRX cycle (T) determination in RAN2 spec TS 36.304, company understand for other ng-eNB(s) (except the anchor ng-eNB) in the RAN paging area, the only one DRX parameter (e.g. Paging DRX) in RAN PAGING message is not enough. There is no way for the other ng-eNB(s) to acquire whether extended DRX is configured and how the other parameters are configured for this UE. The possible issue is, the other ng-eNB(s) cannot follow same DRX cycle (T) determination as the UE.

Furthermore, based on the Proposal 3 in [1], the only one DRX parameter (e.g. Paging DRX) in RAN PAGING message is also not enough for other ng-eNB(s) to correctly calculate PNB, i_s and wg for sending CN/RAN paging.

In [1], the following proposal is given:

Proposal 4: Send LS to RAN3 to indicate that the meaning of Paging DRX in RAN PAGING message is not clear and it is also not enough for other ng-eNB(s) (except the anchor ng-eNB) in the RAN paging area to perform same DRX cycle T determination as UE.

Proposal 4a: In the LS to RAN3, RAN2 asks provision of the following information in RAN PAGING message:

· Paging eDRX information

· UE specific DRX

· RAN paging cycle.

Q4a: Companies are invited to indicate whether you agree with the intent of Proposal 4 and 4a in [1]?
	Company
	Yes/No
	Detailed comments

	ZTE
	Yes
	

	Qualcomm
	Maybe
	We think RAN2 can provide the agreed CR to RAN3 and request they take this into consideration. 
Exactly what information needs to be passed from anchor RAN to non-anchor RAN can be left up to RAN3 to decide.

	Huawei, HiSilicon
	No
	The need for a LS depends on resolution of issue #3. We need to agree on the change first and see if anything is needed, 

	Ericsson
	Yes
	We support the intent of sending LS to RAN3 stating at least that anchor ng-eNB should pass sufficient information to the receiving ng-eNB so that it can page the UE according to the TS 36.304, i.e. having information about the UE eDRX cycle, possible UE specific DRX cycle. and the used RAN paging cycle. 

We think the LS to RAN3 is not fully related to the earlier discussion points and there seems to an issue even without a CR to issue #3 above.
Additional information can be provided in the LS if RAN2 agrees to solve the issues above.

	Sequans
	Yes
	Agree with Ericsson. It is enough to present the issue, not need to suggest solutions.


Q4b: If answer for Q4a is Yes, companies are invited to give brief comments to the draft LS in [2].

	Company
	Detailed comments

	ZTE
	The LS to RAN3 is necessary. No more comments now.

	Qualcomm
	We don’t think the LS needs to contain detailed information, especially what should be transported over the XnAP interface. See answer to previous question.

	Ericsson
	We can further discuss the exact contents of the LS depending on the outcome of the discussion points and issues above.


Conclusion: 

Four companies think LS to RAN3 is needed. One company think that LS depends on solution of issue #3.
Proposal:

Proposal 4: Send LS to RAN3 to indicate that other ng-eNB(s) (except the anchor ng-eNB) in the RAN paging area needs the information about the UE eDRX cycle, possible UE specific DRX cycle and the used RAN paging cycle. If not, other ng-eNB(s) cannot calculate the correct value for PNB, PF, i_s and wg and paging would be failed.
Q5: Is there any other related issue for discussion?
	Company
	Detailed comments

	
	

	
	


Conclusion: 

Proposal:
3 Summary 

Conclusion:

Proposal 1: The editorial change of moving the condition “if allocated by upper layers” from the back of parameter the default paging cycle to the back of parameter the UE specific paging cycle can be agreed.
Proposal 1a: This editorial change is also needed for R15 and under the WID LTE_5GCN_connect-Core.

Proposal 2: For UE in RRC_INACTIVE, to separately describe DRX cycle T determination for the following three cases: eDRX cycle is not configured, eDRX cycle with 512 radio frames is configured, eDRX cycle is configured and the value is not 512 radio frames. 

Proposal 2a: For each of above cases, to separately describe DRX cycle T determination for PF calculation and for PNB, i_s and wg calculation. The legacy description is still applicable to DRX cycle T determination for PF calculation. But for PNB, i_s and wg calculation, the DRX cycle T determination should follow RRC_IDLE mode rule.

Proposal 3: For R15 UE in RRC_INACTIVE, to separately describe DRX cycle T determination for PF calculation and for i_s calculation. The legacy description is still applicable to DRX cycle T determination for PF calculation. But for i_s calculation, the DRX cycle T determination should follow RRC_IDLE mode rule.
Proposal 4: Send LS to RAN3 to indicate that other ng-eNB(s) (except the anchor ng-eNB) in the RAN paging area needs the information about the UE eDRX cycle, possible UE specific DRX cycle and the used RAN paging cycle. If not, other ng-eNB(s) cannot calculate the correct value for PNB, PF, i_s and wg and paging would be failed.

Updated CRs and LS:

draft 36304_(R15)_Correction on paging DRX cycle-v0

draft 36304_(R16)_Correction on paging DRX cycle-v0

draft LS to RAN3 to clarify paging DRX cycle-v0
4 Contact information 

Please provide your contact information when responding:

	Company
	Contact Name
	Email

	ZTE
	Ting Lu
	lu.ting@zte.com.cn

	Qualcomm
	Mungal Dhanda
	mdhanda@qti.qualcomm.com

	Ericsson
	Tuomas Tirronen
	tuomas.tirronen@ericsson.com

	Sequans
	Noam Cayron
	noam.cayron@sequans.com
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