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1 Scope of the offline email discussion
This document contains the summary of the offline email discussion “[AT112-e][403][eMTC R16] SIB acquisition for UEs in RRC_INACTIVE”, as indicated below:

· [AT112-e][403][eMTC R16] SIB acquisition for UEs in RRC_INACTIVE (ZTE)
Status: Started

Scope: Discuss whether there is a need to introduce an additional SI acquisition period with a maximum value of rf1024 for UEs in RRC_INACTIVE.


Intended outcome: Report from the discussion in R2-2010816


Deadline:  Tuesday 2020-11-10 14:00 UTC  

2 Offline email discussion

2.1 Background

[1] R2-2009051 Discussion for clarification on SIB acquisition for eMTC UE in RRC_INACTIVE,
 ZTE Corporation, Sanechips

[2] R2-2010461 Clarification on SIB acquisition for eMTC UE in RRC_INACTIVE,
 ZTE Corporation, Sanechips, CR
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In the above documents, potential issues for eMTC UE in RRC_INACITVE to acquire updated SIB are discussed and some changes are proposed. There was some initial discussion in the Monday online session:

R2-2009051
Discussion for clarification on SIB acquisition for eMTC UE in RRC_INACTIVE
ZTE Corporation, Sanechips
discussion
Rel-16
LTE_eMTC5-Core
Proposal 1: It’s suggested to introduce a short eDRX acquisition period with maximum length of rf1024 for eMTC in RRC_INACTIVE to enable eMTC UE to acquire updated system information more timely.
· Huawei and Ericsson think that this is not needed as it is possible for the network to configure accordingly.

In the current RRC specification, there are the following processes for legacy UEs:

· A UE configured to use a DRX cycle less than or equal to the BCCH modification period can always detect the PAGING with systemInfoModification IE during BCCH modification period, if transmitted. BCCH modification period is expressed in number of radio frames = modificationPeriodCoeff * defaultPagingCycle.
· A UE in RRC_IDLE configured to use a DRX cycle longer than the BCCH modification period would detect the PAGING with systemInfoModification-eDRX IE during eDRX acquisition period, if transmitted. The boundaries of the eDRX acquisition period are determined by H-SFN values for which H-SFN mod 256 =0.

According to the current TS 36.304 specification, for eMTC UE in RRC_INACTIVE state to monitor paging:

·  If eDRX is not configured by upper layers: 
· DRX cycle (T) = the shortest one in {RAN paging cycle, UE specific paging cycle, default paging cycle}

·  If eDRX is configured:

· During PTW: DRX cycle (T) = the shortest one in {RAN paging cycle, UE specific paging cycle, default paging cycle}

· Outside PTW: DRX cycle (T) = RAN paging cycle.

2.1 Questions

According to the above background information and the discussion, there may be the following different assumptions for eMTC UE in RRC_INACTIVE to acquire change notification for the SIBs:

Assumption 1: In the current RRC specification, the SIB acquisition/update procedure only mentions the UEs in RRC_IDLE and RRC_CONNECTED state, no description for UE in RRC_INACTIVE. As there is a high level description that the UE in RRC_INACTIVE applies RRC _IDLE procedures unless specified otherwise, one possible assumption is that SIB acquisition/update for UE in RRC_INACTIVE would follow the current procedures for UE in RRC_IDLE. That means, if eDRX is configured and the Paging eDRX cycle is longer than BCCH modification period, the UE in RRC_INACTIVE would always detect 
system information change with systemInfoModification-eDRX IE during eDRX acquisition period, if transmitted.
Assumption 2: As mentioned in [1], another thought would be that, no matter whether eDRX is configured, it can use the DRX cycle (T) to compare with the BCCH modification period for UE in RRC_INACTIVE. Moreover, when eDRX is configured, as default paging cycle is always less than BCCH modification period, finally we only need to compare RAN paging cycle with BCCH modification period, e.g.:

When eDRX is configured:

· If the RAN paging cycle is less than or equal to the BCCH modification period:
· It’s feasible for the UE to always detect system information change with systemInfoModification IE, if transmitted.

· If the RAN paging cycle is longer than the BCCH modification period:
· During PTW and if the BCCH modification period transmitting SI change indication is also in the PTW, since DRX cycle (T) is always less than or equal to the BCCH modification period, it’s still feasible for the UE to always detect the system information change with systemInfoModification IE, if transmitted.

· Outside PTW and if the BCCH modification period transmitting SI change indication is also outside the PTW,  since the RAN paging cycle is used as the DRX cycle (T) and may be larger than the BCCH modification period, the system information change with systemInfoModification IE may be missed and UE needs to detect the PAGING with systemInfoModification-eDRX IE, if transmitted.
Assumption 3: Such assumption is mentioned during online discussion and similar as the assumption 2. But this assumption requires that BCCH modification period is configured long enough (e.g., equal to 10.24s or longer) so that eMTC UE in RRC_INACTIVE can always detect the system information change 
with systemInfoModification IE. 
Q1: Companies are invited to indicate which one above is their assumption for eMTC UE in RRC_INACTIVE or any other assumption? 

	Company
	Assumption
	Detailed comments

	ZTE
	Assumption 2
	With Assumption 1, if eDRX is configured and the Paging eDRX cycle is longer than BCCH modification period, the UE in RRC_INACTIVE would always detect the PAGING with systemInfoModification-eDRX IE during eDRX acquisition period. This assumption may be straightforward based on the current spec but may be not reasonable as the UE can monitor the Paging with shorter cycle. 

Assumption 2 and Assumption 3 look like more reasonable process for UE in RRC_INACTIVE, e.g., try to detect systemInfoModification IE. But the restriction on the configuration in assumption 3 is unexpected.

	Huawei, Hisilicon
	FFS
	First of all, monitoring a page and monitoring system information change are two different things and should not be mixed. The former should be done every PO (defined by PTW, eDRX and cell default paging), the latter need only to be done once per modification period.
In our understanding
:

- systemInfoModification-eDRX notifies the UE of any (significant) change to parameters related to idle mode procedures, e.g. paging parameters. These changes can only happen at the eDRX modification period boundary.

- systemInfoModification notifies the UE of any (significant) change to any parameter, including parameters related to idle mode and connected  procedures. These changes can happen at the BCCH modification period boundary.

If UE only monitors changes notified via systemInfoModification-eDRX, then it is not aware of other possible changes to parameters only related to connected mode procedures. Thus it shall check that it has a valid version of the required system information before initiating a RRC connection establishment/resume procedure, which requires at least to read the MIB.

If UE monitors changes notified via systemInfoModification, then it is aware of  changes to all parameters (i.e. also related to connected mode procedure) and always has a valid version of the SIB. 
Based on the above:
Assumption 1 would be fine for UE in RRC_INACTIVE. However, the side effect is that UE shall read at least the MIB before initiating a RRC connection establishment/resume procedure. Considering that UE in RRC_INACTIVE are expected to have rather frequent data, this may have negative impact on power consumption.
Assumption 2 has no benefit because the UE will miss potential changes notified by systemInfoModification outside the PTW. Thus it will have to read at least the MIB before initiating a RRC connection establishment/resume procedure with is the same as assumption 1.
Assumption 3 would be fine for UE in RRC_INACTIVE. The side effect is that the BCCH period shall be set equal or longer to 10.24 s or to the longer RAN paging configured in the RAN notification area. 

	Nokia
	Assumption 2
	For UE configured with short eDRX cycle in RRC-INACTIVE state, the UE monitors paging as per shortest DRX cycle within PTW and uses RAN paging cycle outside the PTW. When the UE listens to PO outside the PTW, it can obtain the latest system information by two means. Either based on MIB changes or based on paging message content. In case of MIB based acquisition, the UE is expected to read MIB always prior to PO
. Otherwise UE can rely on paging message itself.
Considering the system information changes as infrequent case and UE using short eDRX cycle is already expected to be delay tolerant, UE can obtain the latest SIB based on MIB which may increase the time for acquisition slightly higher in this case. 

UE missing the system information update via paging is not issue as the UE can obtain via MIB for RRC-INACTIVE with short eDRX configuration.
And network can avoid the above issue, if it can schedule paging over longer modification period matching the RAN paging cycle (observation 3).

	Qualcomm
	
	In our understanding a UE detects notification of change in system information via Paging message either:

·  
by checking systemInformationModification if UE is configured with DRX cycle less than or equal to BCCH modification period, or 
·  
by checking systemInformationModification-eDRX if UE is configured with DRX cycle larger than BCCH modification period
This is clear from the procedural text in TS 36.331:

1> if the UE is not configured with a DRX cycle longer than the modification period and the systemInfoModification is included; or 

1> if the UE is configured with a DRX cycle longer than the modification period and the systemInfoModificationeDRX is included: 

2> re-acquire the required system information using the system information acquisition procedure as specified in 5.2.2.
and IE descriptions:
systemInfoModification
If present: indication of a BCCH modification other than SIB10, SIB11, SIB12 and SIB14. This indication does not apply to UEs using eDRX cycle longer than the BCCH modification period. 
systemInfoModification-eDRX
If present: indication of a BCCH modification other than SIB10, SIB11, SIB12 and SIB14. This indication applies only to UEs using eDRX cycle longer than the BCCH modification period.
Therefore, we don’t agree with Huawei interpretation that systemInformationModification and systemInformationModification-eDRX indicate change in different aspects of system information.
In our understand:
· 
Change in system information notification is sent over a longer period for UEs with DRX cycle longer than BCCH modification period than for UEs with DRX cycle not longer than BCCH modification period. This is to ensure all UEs operating in eDRX can receive the notification before the updated information is actually broadcasted.
· 
As there is only one set of system information to use by UEs with DRX longer than BCCH modification period and UEs with DRX cycle not longer than BCCH modification period means the updated system information is broadcasted from the boundary of the BCCH modification period corresponding to longest BCCH modification period
.
· 
Clearly any system information change that is going to affect paging occasion calculations must happen such that UEs following eDRX acquisition period and those following BCCH modification period all use the same paging configuration. Which means BCCH change itself can not take place earlier than the start of the next eDRX acquisition period, otherwise you would have different group of UEs using different set of parameters for paging and lead to all sort of chaos (e.g. eDRX UE may be using a paging narrowband that is no longer used for paging).
Based on the above, Assumption 1 is the correct approach; that is UE use the same approach for system information modification in RRC-IDLE and RRC-INACTIVE.

	Ericsson
	
	In our understanding, how the NW uses the different indications (systemInformationModification and systemInformationModification-eDRX) is up to the network implementation, thus what HW mentions is a possible implementation but also what QC describes is true. These interpretations don’t seem to be mutually exclusive.

Also in our understanding, if eDRX cycle is longer than the modification period, the UE would monitor according to RRC_IDLE, i.e. like in Assumption 1. 

If eDRX cycle would be shorter than the modification period, the UE would receive systemInformationModification as in legacy.

Regarding Assumption 2, agree with HW that in case RAN paging cycle would be longer than the modification period, the UE would need to check for SI validity before trying to establish RRC connection assuming a modification period boundary has passed. 

Assumption 3 is a possible configuration from network side
.

All in all, it seems the different assumption are also overlapping and not completely different assumptions. 


Conclusion: 

Companies’ view are diverse. And some other related aspects are discussed. 

In short, more companies think Assumption 1 would be fine for UE in RRC_INACTIVE. Some companies also realize the disadvantage of Assumption 1 and think Assumption 3 can be considered. One company think Assumption 1 is the only correct assumption (they may disagree the disadvantage of Assumption 1) as they think BCCH change itself cannot take place earlier than the start of the next eDRX acquisition period. Rapporteur company disagree such understanding and think updated SIB are provided at both the eDRX acquisition period boundary and the BCCH modification period boundary, and think this make Assumption 3 has benefit.
Proposal:

No proposal
Based on the assumption mentioned in Q1, companies are invited to further consider whether there are issues/ambiguities in the specification for eMTC UE in RRC_INACTIVE to acquire SIB change notification.

Q2: Companies are invited to provide their comments on whether there are any issues/ambiguities for eMTC UE in RRC_INACTIVE to acquire SIB change notification?

	Company
	Yes or No?
	Detailed comments

	ZTE
	Yes
	With Assumption 2 (or even assumption 1), we think there is the case that the eMTC UE in RRC_INACTIVE would rely on the PAGING with systemInfoModification-eDRX IE. Considering that the maximal DRX cycle for eMTC UE in RRC_INACTIVE would be the maximum value of the RAN paging cycle, e.g., rf1024, which is far less than the eDRX acquisition period (e.g. hf256), such process would cause that the SIB acquisition/update is not timely for eMTC UE in RRC_INACTIVE.

Why we discuss the issue is that there is still room for optimization for eMTC UE in RRC_INACTIVE. Such issue doesn’t exist for eLTE UE as it doesn’t support eDRX. For legacy UE, if it is configured with eDRX and the Paging eDRX cycle is longer than BCCH modification period, it would not monitor the paging with shorter cycle, so it’s no way to do any optimization for legacy UE.

	Huawei, Hisilicon
	yes
	We agree that we need to clarify the RRC_INACTIVE case for eMTC as the paging cycle is different between RRC_IDLE and RRC_INACTIVE when IDLE eDRX is configured.

	Nokia
	Yes
	For eDRX related system information modification if we prefer the UE to behave same as RRC-IDLE mode UE configured with eDRX,  Only following changes are sufficient.
Upon receiving a change notification applicable to eDRX, a UE in RRC_IDLE or RRC_INACTIVE 
configured to use a DRX cycle 
that is longer than the modification period acquires the updated system information immediately from the start of the next eDRX acquisition period.
If the UE in RRC-INACTIVE receive system information modification indication for normal SIBs in its paging occasion either inside or outside PTW, it can start applying the new configuration from next modification period as per system information. We don’t expect specification change for this part.

	Qualcomm
	Maybe
	There may be some clarification needed to say something like ‘UE in RRC-INACTIVE state uses RRC-IDLE mode paging parameters for BCCH modification period calculation.

	Ericsson
	Yes
	We should clarify how the UE in RRC_INACTIVE operates w.r.t. SI change notification as this is not explicit in TS 36.331. 

We don’t think think the issue brought originally up by ZTE is really about eDRX or RRC_INACTIVE even, but simply what the UE should do depending on what is the monitored paging cycle and length of the modification period. 


Conclusion: 

Most of companies (4/5) can realize the disadvantage of Assumption 1 as the paging cycle is different between RRC_IDLE and RRC_INACTIVE when idle mode eDRX is configured (paging cycle can be much shorter for UE in RRC_INACTIVE even long idle mode eDRX cycle is configured).
Proposal:

No proposal

Q3: If answer to Q2 is yes, companies are invited to provide their comments on the possible solution/clarification?

Option 1: To introduce a new short eDRX acquisition period and a corresponding new change notification of systemInfoModification-short-eDRX IE in PAGING and Direct Indication Information which are used when idle mode extended DRX is configured and ran-pagingCycle longer than the modification period is configured.

Option 2: To clarify eMTC UE in RRC_INACTIVE would always detect the PAGING with systemInfoModification IE, no matter whether eDRX is configured for it.

Other option?

	Company
	Option
	Detailed comments

	ZTE
	Option 1
	It may be clearer to introduce a short eDRX acquisition period with length of rf1024. And this way can be also applied if companies have assumption 1 in the Q1.

For option 2, firstly we need to clarify when eDRX is configured, DRX cycle (T) (not Paging eDRX Cycle) would be used to compare with BCCH modification period. Secondly, we may need explicit restriction in the field description of BCCH modification period, e.g., for eNB supporting RRC_INACTIVE, BCCH modification period should not be configured less than rf1024.

	Huawei, HiSilcion 
	not option 1
	Option 1 does not make sense to us, i.e. UE either monitors only changes applicable to Idle procedure (notified with systemInfoModification-eDRX) and checks it has valid system information for connected mode before initiating a connection (Assumption 1 in Q1) or monitors all changes (notified with systemInfoModification) and has always valid system information (Assumption 3 in Q1)

	Nokia
	Option 2 with correction
	Clarify the RRC-INACTIVE eDRX reception behavior. This can be further discussed.
We don’t agree with the term detect PAGING with system-information. UE detect paging. It may contain system information modification flag. How this to be handled may require clarification for UE with short eDRX.
Option 1 may also lead to network scheduling the system information for the new period suggested. If this is expected to be longer than current modification period, in effect there is additional scheduling of paging more than modification period. Instead the modification period can be configured with longer period.

	Qualcomm
	Option 3
	UE detects system information change via Paging message with the same indicator as used in RRC-IDLE mode, that is if UE used systemInfoModification in RRC-IDLE then also use this in RRC-INACTIVE, if UE used systemInfoModification-eDRX in RRC-IDLE then also use this in RRC-INACTIVE

	Ericsson
	
	Depending on the used eDRX cycle and modification period length, these should be the principles:
If cycle length
 > modification period, UE detects changes through systemInfoModification-eDRX

If cycle length < modification period, UE detects changes through systemInfoModification
For RRC_INACTIVE, if the configured RAN paging cycle is less than modification period, this would fall under the second condition above. If RAN paging cycle is longer than modification period, first condition applies. 
Perhaps HW and QC replies explain the same behaviour? 


Conclusion: 

Only 1 company support Option 1 while one company object it. 1 company can consider Option 2. 

Since more companies can aware the issue of Assumption 1, rapporteur suggest we can further discuss the Option 2 to see whether we can make some improvements. If not, we can stick on the current specification. 
As RAN2 has high level description that the UE in RRC_INACTIVE applies RRC_IDLE procedures unless specified otherwise, rapporteur company agree that the current spec can already reflect the Assumption 1 and no need of technical changes. But after introduction of eMTC UE in RRC_INACTIVE, the meaning of “DRX cycle” which is in current spec and used to compare with BCCH modification period may be a bit more confused. Even with current spec, in following table, we can see there is some inconsistent description for a same thing:
	A UE in RRC_IDLE that is configured to use a DRX cycle longer than the modification period, and receives in an eDRX acquisition period at least one Paging message including the systemInfoModification-eDRX, shall acquire the updated system information at the next eDRX acquisition period boundary.
	systemInfoModification-eDRX

If present: indication of a BCCH modification other than SIB10, SIB11, SIB12 and SIB14. This indication applies only to UEs using eDRX cycle longer than the BCCH modification period.


Therefore, we suggest if we stick on Assumption 1, some clarification wording can be captured in Chair note to reflect the current common understanding and avoid any understanding confusion:

Proposal:

Proposal 1: RAN2 discuss the CR for option 2, e.g. eMTC UE in RRC_INACTIVE would always detect the system information change with systemInfoModification IE, no matter whether idle mode eDRX is configured for it. (with configuration restriction that for BL UEs or UEs in CE, the BCCH modification period should be larger than or equal to 10.24s)
Proposal 2: If proposal 1 cannot achieve an agreeable CR, RAN2 can have such clarification in Chair note:

For a eMTC UE in RRC_INACTIVE that is configured with idle mode eDRX, if its idle mode eDRX cycle is longer than the modification period and if it receives in an eDRX acquisition period at least one Paging message including the systemInfoModification-eDRX, it shall acquire the updated system information at the next eDRX acquisition period boundary.
Q5: If answer for Q4 is Option 1, companies are invited to provide their comments on the proposed changes in R2-2010461. If answer is other option, companies are also invited to give detailed suggestion.

	Company
	Detailed comments on the suggested option

	ZTE
	If companies think there may have different eNBs with different capabilities, e.g., some eNBs can support providing systemInfoModification-short-eDRX IE while other eNBs cannot, a simple indication for such eNB capability may be needed in SIB1.

We assume if this change is agreed, all the eNBs would be upgraded to support it. Then such indication isn’t needed.

	
	

	
	


3 Summary 

Conclusion:

Proposal 1: RAN2 discuss the CR for option 2, e.g. eMTC UE in RRC_INACTIVE would always detect the system information change with systemInfoModification IE, no matter whether idle mode eDRX is configured for it. (with configuration restriction that for BL UEs or UEs in CE, the BCCH modification period should be larger than or equal to 10.24s) 

Proposal 2: If proposal 1 cannot achieve an agreeable CR, RAN2 can have such clarification in Chair note:

For a eMTC UE in RRC_INACTIVE that is configured with idle mode eDRX, if its idle mode eDRX cycle is longer than the modification period and if it receives in an eDRX acquisition period at least one Paging message including the systemInfoModification-eDRX, it shall acquire the updated system information at the next eDRX acquisition period boundary.
Updated CRs in the draft folder: 

draft 36331_(Rel-16)_R2-20xxxxx Clarification on SIB acquisition-v1
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�system information change


�fine


�system information change


�system information change


�system information change


�system information change


�We may have similar view as HW as we think updated SIB are provided at both the eDRX acquisition period boundary and the BCCH modification period boundary. 





But we don’t think paging parameters change can only happen at the eDRX acquisition period boundary? If paging parameters are changed, for UE not configured with eDRX cycle, it still can acquire the updated SIB at the BCCH modification period boundary and then eNB can apply the “new” paging parameters for such UE. For UE with eDRX cycle, eNB can still apply the “old” paging parameters till eDRX acquisition period boundary.


�We agree this may be a solution but also can be seen as a disadvantage if eMTC UE in RRC_INACTIVE configured with long eDRX cycle can only monitor systemInfoModification-eDRX


�We are not sure whether this is feasible or acceptable to UE? 





Or maybe more feasible way is to only read SIB before initiating a RRC connection establishment/resume procedure, as mentioned by HW above.


�We are not clear what’s the meaning of this longest BCCH modification period?





In current spec, BCCH modification period is configured by eNB and can only be used by UE not configured with long eDRX cycle. On reception of change notification, such UE needs to acquire SIB on the BCCH modification period boundary. For UE configured with long eDRX cycle, on reception of change notification, it needs to acquire SIB on the eDRX acquisition period boundary. Based on such understanding, we have said updated SIB are provided at both the eDRX acquisition period boundary and the BCCH modification period boundary. 


Furthermore, this can make it possible for eMTC UE in RRC_INACTIVE configured with long idle mode eDRX cycle to benefit earlier SIB acquisition if it’s allowed to only monitor systemInfoModification.





Moreover, We think it’s infeasible to completely align the BCCH modification period boundary and eDRX acquisition period boundary.


�For this assumption, we think the important thing is to clarify which cycle would be used to compare with BCCH modification period (after introduction of eMTC UE in RRC_INACTIVE).





In legacy spec, it’s clear the idle mode eDRX cycle is used to compare with BCCH modification period. If idle mode eDRX cycle is larger than BCCH modification period, UE needs to monitor systemInfoModification-eDRX and acquire SIB at a long period boundary. If eMTC UE just reuse this, for eMTC UE configured with long idle mode eDRX cycle but with short RAN paging cycle, it still need to monitor systemInfoModification-eDRX. We think this is not optimized way.





So for assumption 3, we give a clarification that the DRX cycle (T) can be used to compare with BCCH modification period. As long as the condition that DRX cycle (T) is not larger than BCCH modification period is met, eMTC UE can always monitor systemInfoModification. Moreover, with configuration restriction on BCCH modification period, this condition can be always met.


�Is the suggested change only to insert RRC_INACTIVE here? We think it’s not needed as RAN2 already have high level description that the UE in RRC_INACTIVE applies RRC_IDLE procedures unless specified otherwise.


�We think the main point is here “a DRX cycle”. The current paragraph is applied to eMTC UE in RRC_INACTIVE and “a DRX cycle” here only means idle mode eDRX cycle. That’s all. 





Without any change, eMTC UE in RRC_INACTIVE configured with long idle mode eDRX cycle would have same process as UE in IDLE configured with long idle mode eDRX cycle (even eMTC UE may have shorter paging cycle, e.g., DRX cycle (T))


�What does this cycle length mean for eMTC UE in RRC_INACTIVE configured with long eDRX cycle and short RAN paging cycle?
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