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1 Scope of the offline email discussion
This document contains the summary of the offline email discussion “[AT114-e][401][eMTC R16] Paging DRX cycle”, as indicated below:

· [AT114-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 R2-2106546

      Deadline: Monday 2021-05-24 12:00 UTC
2 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

	Huawei, HiSilicon
	Odile Rollinger
	odile.rollinger@huawei.com

	Xiaomi
	Yanhua li
	 Liyanhua1@xiaomi.com


3 Offline email discussion

In RAN2#113bis e-meeting, based on contributions, RAN2 has had some discussion on the issues related to DRX cycle (T) and paging resources determination for eMTC. RAN2 has agreed some intentions but some issues are still open. 
3.1 Issue#1: Inconsistent paging resources determination between UE and NW
In last meeting, some companies have had common understanding on the issue that paging resources determination may be different between UE in RRC_INACTIVE and eNB due to different DRX cycle(T) determination in RRC_INACTIVE and in RRC_IDLE. But companies have no consensus on the proposed solutions. Some other companies still need more time to check on the issues.

In [1], company re-confirm there is the issue that UE in RRC_INACTIVE uses different PNB from that used by network and this may further cause paging failure. And similar issue also exists for i_s. 

As the PFs calculation corresponding to RRC_IDLE mode do overlap with PFs for RRC_INACTIVE state, there is no issue for PF calculation. Moreover, after further check, company mentions it’s also no issue for wg as WUS is not supported for RRC_INACTIVE.
Q1a: Companies are invited to indicate whether you agree there is the issue that PNB and i_s determination are inconsistent between eMTC UE in RRC_INACTIVE and NW?

	Company
	Yes/No
	Detailed comments

	ZTE
	Yes
	

	Qualcomm
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Xiaomi
	Yes
	We agree with rapporteur that this issue need to be resolved.


In RAN2#113bis e-meeting discussion, companies have mentioned that the issue with i_s calculation is from Release 15 hence impacts eLTE/NR. Therefore, correction to i_s calculation needs to be discussed in LTE/NR session first and such correction would also apply to eMTC. In this meeting, the related discussion paper and CRs are submitted in [7]~[13]. As mentioned in [9], the main issue in eLTE/NR is:
	……As a result, the index of the PO (i.e. the i_s) would be different for inactive state and idle state as the N is a value related to the T while the T has different value in idle and inactive state, which deviates from the intention that the POs of a UE for CN-initiated and RAN-initiated paging should be overlapped and inactive UE can monitor CN paging and RAN paging in the overlapped POs. Under this circumstance, it is worth considering what is the expected UE behavior for UE in RRC_INACTIVE. If UE in RRC_INACTIVE only monitors the RAN paging PO, CN paging failure would happen.…….


And the suggested solution is:

	Proposal 1: For both NR and EUTRA connected to 5GC, UE in RRC_INACTIVE state should use the same i_s as for RRC_IDLE state in PO determination so that the POs of a UE for CN-initiated and RAN-initiated paging are overlapped.


Moreover, since there have been a lot of R15 UEs on the market, for eLTE/NR, a UE capability needs to be introduced to indicate UE support for using the same i_s in PO determination in RRC_INACTIVE as in RRC_IDLE state so that NW can identify such UE and send both CN paging and RAN paging in the same POs. 
As mentioned in [1], company think in NR and eLTE, only i_s calculation has the issue. Even if no correction is agreed for eLTE/NR, the issue may be tolerable with some special configurations. However, for eMTC, the PNB calculation have more serious problem, e.g., no matter what the nB value is, the PNB for UE in RRC_INACTIVE may be different from that used by NW. So, proponent company suggests that eMTC should deal with this paging resources determination issue even eLTE/NR does not agree with any correction. 

Q1b: If answer for Q1a is Yes, companies are invited to provide comments on whether and how to address the issue for eMTC:

· Option 1: Wait and follow the eLTE/NR decision. If no correction can be agreed for eLTE/NR, the related changes for eMTC are not pursued.

· Option 2: To have a specific solution from Rel-16 eMTC:

· Option 2-1: eMTC UE monitor the paging resources for both RAN paging and CN paging, in case RAN and CN paging resources are not overlapped.
· Option 2-2: eMTC UE in RRC_INACTIVE should use the same rules as for RRC_IDLE to determine the PNB and i_s.
· Other option
	Company
	Preferred

Option
	Detailed comments

	ZTE
	Option 2-2
	

	Qualcomm
	Option 2-2
	Our understanding is that for eLTE/NR this correction may be accepted from R17, as such they may introduce capability indication in eLTE/NR.
But for eMTC we prefer to have the change from Release 16 without capability. The new way to determine i_s should be aligned between eMTC and eLTE but of course the change itself can be applicable to eMTC from Release 16 f and eLTE from Release 17. 

Option 2-1 is not acceptable.

	Huawei, HiSilicon
	Option 1
	We would be fine with only a rel-17 correction, this does not disable RRC_INACTIVE but only set restriction on the configuration.

We don’t understand option 2-1, if this means the UE monitors two different POs in the PF, we think it is not acceptable

	Xiaomi
	Option 2-2
	Option 2-1 is causes the UE to receives paging twice per PO which is not good for the UE’ power consumption.

We are OK with Option 2-2.


Q1c: If answer for Q1b is Option 2-2, companies are further invited to provide comments on the following suggested alternatives:

· Alt1: The related change focus on clarification for paging resources calculation [3].
· Alt2: The related change focus on clarification for DRX cycle (T) determination [4].
· Other Alternative

	Company
	Preferred

Alternative
	Detailed comments

	ZTE
	Slightly prefer
Alt2
	

	Qualcomm
	ALT2
	The paragraph for T determination is getting quite complex to cover multiple scenarios hence we prefer to split this to make it clearer. 
The actual textual changes need some further work.

	Huawei, HiSilicon
	Alt.1 
	The approach in Alt 1 is a lot simpler. However, we think some rewording is needed and the changes moved up 

If we were going for Alt2 approach, a lot of rewording and restructuration will be needed. For example, we do no not understand why we should distinguish  i_s and PNB calculation for different cases of eDRX, this should be the same for all and thus only described once.

Also in this CR, calculation of i_s and PNB is different within and outside the PTW, for which we do not see the motivation and do not agree. This is not the same as Alt2

	Xiaomi
	Alt2
	Either way is ok. We slightly prefer Alt2.

Alt2 is clearer.


Q1d: If answer for Q1b is Option 2-2, companies are further invited to provide comments on whether UE capability is needed?
	Company
	Yes/No
	Detailed comments

	ZTE
	No
	As we can assume there is no R16 eMTC UEs on the market, it’s no need to differentiate UE’s capability for eMTC UEs.

	Qualcomm
	No
	See our reply to Q1b.

	Huawei, HiSilicon
	no 
	The change is not backward compatible. However, if done in rel-16, as the feature is not deployed yet, it can be acceptable to make the support mandatory. Still it should be clear on the cover page that the change is NBC

If the change is only done in rel-17, a capability will be needed.

	Xiaomi
	No
	


Conclusion: 

Proposal:

3.2 Issue#2: Optional RAN paging cycle in TS 36.331
In RAN2#113bis e-meeting discussion, companies have agreed the intention that for DRX cycle determination in RRC_INACTIVE, “if allocated by upper layers” would be applied to the UE specific paging cycle rather than to default paging cycle. But company further mentioned RAN paging cycle is also optional. If “if allocated by upper layers” would not be applied to RAN paging cycle, we may need some clarification, e.g., to add “if configured” for RAN paging cycle.
However, during phase 2 draft CR review, it’s further identified that the related parameter is mandatory in XnAP interface. The absence of RAN paging cycle may cause ambiguity in RAN3 specification.

Furthermore, in the current TS 36.304, for eMTC, the DRX cycle(T) is determined by only RAN paging cycle outside the PTW. If RAN paging cycle is not configured by RRC, how to determine the DRX cycle(T) outside the PTW is unclear. Two options have been suggested in the last meeting during phase 2 CR review:
·      Option 1: if the RAN paging cycle is not configured, outside the PTW, T is determined by the shortest of the UE specific paging cycle, if allocated by upper layers, and the default paging cycle.
·      Option 2: if the RAN paging cycle is not configured, outside the PTW, UE does not monitor paging.
In [1], company analyze that if RAN paging cycle is not configured by RRC, none of the options are suitable to determine the DRX cycle(T) outside the PTW. Company therefore give the following proposals:

Proposal 1a: It is specified in the ran-PagingCycle field description in TS 36.331 that “This field should be present in this release”.

Proposal 1b: In TS 36.304, it’s no need to consider the case that RAN paging cycle is not configured.
Q2: Companies are invited to indicate whether you agree with the intent of the Proposal 1a and Proposal 1b in [1] and also the changes in [2]?

	Company
	Yes/No
	Detailed comments

	ZTE
	Yes
	

	Qualcomm
	No
	RAN paging cycle should be configured if idle mode eDRX cycle is >10.24sec but it does not need to be configured if idle mode eDRX cycle is <=10.24sec.
Therefore, ran-PagingCycle can be optional (as it is today) and the description field can be clarified to say “E-UTRAN always configures ran-PagingCycle if the UE is configured with idle mode eDRX cycle  > 10.24 s.”
If idle mode eDRX is >10.24s and E-UTRAN does not configure ran-PagingCycle then UE does not monitor paring outside the PTW.

	Huawei, HiSilicon
	No
	We don’t need to specify anything. We can rely on proper network configuration

	Xiaomi
	Yes
	We would rather to make it simple by making the RAN paging cycle mandatory present for RRC_INACTIVE configuration as in TS 38.331. Otherwise, we need to think complex solutions to fix this.


Conclusion: 

Proposal:

3.3 Issue#3: Clarification on general description for paging monitoring
As mentioned in [1], in TS 36.300, the paging monitoring description does not explicitly differentiate UE in RRC_IDLE and UE in RRC_INACTIVE, which may lead misunderstanding that UE in RRC_INACTIVE does not monitor paging outside the PTW.
Moreover, in section 7.3 in TS 36.304, only NAS identity has been mentioned, that may also lead misunderstanding that UE in RRC_INACTIVE only monitor CN paging.
Q3: Companies are invited to indicate whether you agree with the intent of changes in [5] and in section 7.3 in [3] or [4]?
	Company
	Yes/No
	Detailed comments

	ZTE
	Yes
	

	Qualcomm
	No
	The first change is not right because PTW applies both in RRC_INACTIVE and RRC_IDLE.
Second change is not needed but if companies think it is needed thenit should be outside of the eDRX text because a UE configured to RRC_INACTIVE does not have to be configured with idle mode eDRX.

	Huawei, HiSilicon
	No
	

	Xiaomi
	Maybe not
	I guess ZTE’s intention is to capture the case when PTW applies RRC_INACTIVE, UE monitors paging until a paging message including the UE's NAS identity or AS identity is received for the UE during the PTW.
After some care thought, we think the PTW only applies for CN paging. So if RAN paging is received within PTW, it should not stop monitoring. If companies have different view, just correct me.
So we not need to specify e-DRX for UE in RRC_INACTIVE separately. Within the PTW, UE in RRC_INACTIVE stops monitors paging until a paging message including the UE's NAS identity, which is the same with UE in idle.



Conclusion: 

Proposal:

3.4 Issue#4: LS to RAN3
Based on the discussion on above Q1~Q3, companies are invited to give suggestion on whether LS to RAN3 is needed. 
Q4: Companies are invited to indicate whether you agree with the intent of sending LS to RAN3?
	Company
	Yes/No
	Detailed comments

	ZTE
	Yes
	

	Qualcomm
	Maybe
	The contents of the LS depend on what changes RAN2 agrees hence wait for CR(s) to be agreed and then discuss what should be in the LS. 

	Huawei, HiSilicon
	FFS
	depends on the agreed way forward

	Xiaomi
	FFS
	Agree with QC, that the contents of the LS depend on what changes RAN2 agrees. We are not in hurry to do this.


Conclusion: 

Proposal:

3.5 Other issue
Q5: Is there any other related issue for discussion?
	Company
	Detailed comments

	Huawei, HiSilicon
	All draft CRs have LTE_5GCN_connect-Core as WI code. Ths is not acceptable

	
	


Conclusion: 

Proposal:

4 Summary 

Conclusion:

Updated CRs and LS:
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