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1 Introduction

This email discussion on [91bis#16][LTE/MTC] System Information aims to progress on the specification work of SIB/SI design addressing remaining open aspects discussed in the offline LC MTCe2 session as well as in the related contributions submitted in RAN2#91bis meeting [1] to [14] considering the SI related agreements made in RAN2 and RAN1 in the last two meetings, which are also shown in Annex A and Annex B for further reference.
[91bis#16][LTE/MTC] System Information (Intel)

- 
on remaining system information aspects of MTC

=>
Intended outcome: Email discussion report to next meeting.
The deadline of this email discussion is Thursday, 2015-11-05, 23:59 Pacific Time; however, we encourage companies to provide their inputs before Monday 2015-11-02 in order for us to share on the reflector the proposed recommendations and, if applicable, potential proposals for RAN2 to agree during RAN2#92 meeting.

2 Discussion

This email discussion addresses the following SI related open aspects: change indication per SIB or SI message, extension of the range for the SI validity time and SI value tag, range of the time duration over which Rel-13 LC/EC SIB1, i.e. SIB1bis, cannot be changed and its maximum TBS to be considered.
2.1 Change indication per SIB or SI message
RAN2 agreed to indicate which SIB(s) actually changes in addition to the legacy systemInfoValueTag, however during the offline RAN2#91bis some companies raised some concerns. Therefore we invite companies to confirm or comment on previous RAN2 agreement in the discussion point 1 and, keeping in mind that in previous email discussion all companies supported this, we included discussion points 2-6 aiming to progress on to enable this.
Discussion point 1. To confirm previous RAN2 agreement "To define new indication(s) that allow the UE to differentiate the actual common SIB(s) that change in certain BCCH modification period (i.e. common for all SIBs other than MIB, SIB1, SIB10, SIB11, SIB12 and SIB14); however, details on how to enable this are left FFS."? If your answer is no, please justify your response.
Table 1. Company's view on Discussion point 1
	Response 1
	Company's name and comments

	Yes
	· LGE: support the previous agreement.
· Panasonic
· Sequans: such indication could improve power consumption.

· Intel
· Huawei, HiSilicon
· ETRI
· Qualcomm

· Gemalto, however this point has to be seen in conjunction with the storage time in general, too. Only for larger general SI storage times the moderate increase caused by per SI notification makes sense. If general reading is too frequent anyway (as currently requested by storage time) benefit becomes too low.

· InterDigital

· FUJITSU – support previous agreement

· Nokia Networks
-   CATT
· ZTE
· DCM: We see some gain for doing this. Although we agree that SI updates are typically rare, in some cases, e.g., to control uplink power control, some SIBs may be changed more frequent.

	No
	· Ericsson: We see questionable gain from this, SI updates are rare in practice and for CE it is crucial to keep SIB1bis size to a minimum. 

· Samsung: same reason with Ericsson. SI update happens infrequently.


These new indications(s) of SI change are referred to as si-ChangeIndication in this email discussion for simplicity, however this name can be further changed based on companies preference.
Discussion point 2. Should the new si-ChangeIndication field(s) be defined/indicated (2.a) per SIB, (2.b) per SI message or (2.c) other option within SystemInformationBlockType1? Please justify your response.
Table 2. Company's view on Discussion point 2
	Response 2
	Company's name and comments

	2.a. Per SIB
	· LGE: Generally, we agree with si-ChangeIndication per SIB. However, since it is important to reduce the size of SIB1bis while reducing the number of SIBs required to be read when valueTag is changed, we could reduce the number of indications by grouping of SIBs for each indication. In order words, for reducing the number of necessary indications for acquiring changed SIB information, the SIBs are classified into groups according to the usage/characteristics and si-ChangeIndication is provided for each group. For instance, one si-ChangeIndication for radio resource configuration, another si-ChangeIndication for intra-LTE reselection, the other for other SIBs is broadcasted in SIB1. The mapping between the indication and SIBs can be fixed or configured. 

In case of per SI message, it may be possible that the number of the necessary si-ChangeIndication is not a few due to the size limitation of broadcast signaling message, which results in the increase of SIB1bis. In addition, if there is a change in the number of SI messages due to change of the mapping of SIBs into SI messages, UE complexity might be increased for maintaining the si-ChangeIndication and determining which SIBs to read.

	2.b. Per SI message
	· Panasonic: Since the UE acquires an SI (not a SIB directly) and the number of SIs would be <= number of broadcasted SIBs, so we would need fewer indications.

· Ericsson: . If it were to be introduced, the multiple valueTag should be per SI message and not per SIB since the UE must anyway acquire the full SI message and since fewer valueTags would be required.

· Sequans; per SI can gives a good tradeoff between extra signaling and power consumption. It would be up to the NW to configure SI in a smart way that group together SIBs that are typically changing together.

· Intel: it is preferable to indicate the change per SI message instead of SIB (in which case the SchedulingInfoList sent in SIB1 may be re-used).
· Huawei, HiSilicon: The size of SIB1bis should be minimum, and the UE always acquires SI message for SIBs.
· ETRI: We prefer to indicate the change per SI message in order to reduce the number of indications.

· Qualcomm: The UE has to acquire the entire SI message anyway. 

· Gemalto per SI, to keep SIB1 small, further comments see above.

· InterDigital: Agree with the justifications above.

· FUJITSU – agree with Ericsson and Qualcomm since UE must acquire complete SI message

· Nokia Networks: it is straightforward as the SIBs are multiplexed into SI message
· CATT: SIB1bis will transfer less valueTag if it is indicated per SI message, which is helpful to minimize the size of SIB1bis. On the other hand, UE has to read SI message to decode some SIB, hence per SIB indication cannot bring a significant gain.
· ZTE: Agree with Ericsson, Qualcomm and FUJITSU since UE must acquire complete SI message.
· DCM: Agree with all the above comments,  per SI message

	2.c. Other option
	


Discussion point 3. Which kind of information should be used to define the new si-ChangeIndication field(s), understanding that there would be an indication per SIB or SI message depending on companies' preference in discussion point 2? Please justify your response considering the following options: 
(3.a) A flag value (e.g. 0/1 or true)
(3.b) A systemInfoValueTag similar as defined in legacy, i.e. an INTEGER {0..31}
(3.c) Other option. 
Table 3. Company's view on Discussion point 3
	Response 3
	Company's name and comments

	3.a. A flag value
	· Sequans; Flag value should be enough.  It is up to the paging mechanism plus the overall systemInfoValueTag to make sure UEs does not miss SI changes.

· Intel: A Flag should be enough. The systemInfoValueTag field is already defined as an integer to allow that when a UE loses coverage for one or more BCCH modification period, then after retuning in coverage, it can check the systemInfoValueTag to determine if it has changed versus the value stored. The si-ChangeIndication could be defined similarly to systemInfoValueTag as an integer for a UE to keep history of the status of each SI message, however that would require more signaling overhead and more memory/processing in the UE. Therefore, we think this si-ChangeIndication could be defined as a flag bit that only indicates which SI msg is changed currently, understanding that if a UE detects while checking the systemInfoValueTag value, that it missed more than one SI changes, it would require to re-acquire all SI msg(s).
· Qualcomm: We are fine with a flag value to keep the SIB size increase to a minimum.
· Gemalto a flag value would be preferred, to keep size small. Should be sufficient, as SystemnInfoValueTag in general and SI flag work together. SystemInfoValueTag indicates that there was a change and flag indicates which SI, if there more than one change either 2 SI flags have changed or not visible which requires reading whole information in the unlikely event that 2 changes happened in same SI. So flag should be sufficient.
· InterDigital: A Flag should be enough. Agree with Intel and QCOM.
· FUJITSU – FLAG or very small counter should be enough
· Nokia Networks: with legacy systemValueTag, a simple flag to indicate whether the SI message has been updated during last modification period would be sufficient.
· ZTE: We also think a flag is enough.

	3.b. A systemInfo ValueTag  
	· LGE: 3.a. option is beneficial in terms of SIB1 size compared to 3.b while 3.b. option has more effective in terms of whether to determine SIBs to be required to be read for the UE. If the number of si-ChangeIndication is limited as we proposed in 2.c, we slightly prefer 3.a.
· Panasonic: A flag does not help if the UE is ‘away’ for a time period longer than 1 change of the SI. Exact range is FFS but likely it should be greater than 8.

· Ericsson: If this were to be introduced a valueTag would be preferable, but we think it will not be different than having a 1 bit valueTag and a flag. Since the legacy valueTag has 32 values, the valueTags for the SI-messages may need to be very short to keep the SIB1bis size to minimum. 

· Huawei, HiSilicon: Reuse the legacy systemInfoValueTag. The range can be lower since the change frequency will be lower, but exact value should be FFS.
· ETRI: We agree with Huawei, HiSilicon’s opinions.
· CATT: It cannot be guaranteed that UE would not miss any SI change notification, so introduce a valueTag is beneficial

	3.c. Other option
	·  DCM: Another option is to indicate in the M-PDCCH indicated in the bits of the concerned DCI.
RAN1 agrees that the DCI includes an S_Flag which if is set to FALSE, it means that the rest of DCI bits may carry SI change/update, ETWS/CMAS indication, or EAB without scheduling info of PDSCH. The bits to show SI change/update may be extended to cover the indication on which SIB (or SI message) are changed.


Discussion point 4. In addition to point 3 above, how should this new si-ChangeIndication field(s) be added in SIB1bis? Please justify your response considering the following options: 
(4.a) The si-ChangeIndication is defined within the SchedulingInfoList, e.g. a non-critical extension as shown below:
SchedulingInfoList-v13xy ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo-v13xy

SchedulingInfo-v13xy ::=
SEQUENCE {



si-ChangeIndication-r13


FFS


}

(4.b) Other option. 
Table 4. Company's view on Discussion point 4
	Response 4
	Company's name and comments

	4.a. Using legacy SchedulingInfoList
	·  Panasonic: Yes, except the exact IE name.
· Ericsson: If introduced it makes sense to put it in the schedulingInfoList. However, wouldn’t  siMsg-valueTag-r13 or similar be a more descriptive notation?

· Intel: this would introduce less signaling while building on top of legacy SI scheduling structure.

· Huawei, HiSilicon: Yes. An IE name like systemInfoValueTag-r13 can be considered.
· Qualcomm: This seems the most natural.
· Gemalto: Yes, IE name FFS.

· InterDigital: Introducing this flag within SchedulingInfoList makes sense. 
· FUJITSU : Yes, this seems the simplest way to introduce this

· Nokia Networks: the indicator will be added as one new IE inside the schedulingInfo which is in the same level as sib-MappingInfo
· CATT: Yes. It seems simple and signalling saving.
· ZTE: Yes.

	4.b. Other option
	·  LGE: The example of our proposal is as follows.

SystemInformationBlockType1-v13xy-IEs ::= SEQUENCE {


si-ChangeIndicationA-r13


INTEGER (0..31),


si-ChangeIndicationB-r13


INTEGER (0..31),


si-ChangeIndicationC-r13


INTEGER (0..31),


nonCriticalExtension


SEQUENCE {}




OPTIONAL
}

· DCM: See answer to Q3. Indication that SIB (SI) has changed is part of bits in DCI, only the actual scheduling info (periodicity) is listed using schedulingInfoList.


Discussion point 5. The legacy systemInfoValueTag was defined as an integer to allow that when a UE is out of service for a short period that time that might be in the range of one or more BCCH modification periods, then after returning in service, it could check the actual value of systemInfoValueTag to determine if it has changed versus the value stored. How would the systemInfoValueTag and the new si-ChangeIndication field(s) work/interact? This discussion point 5 invites companies to describe the expected network and UE behaviour in relation to these information.
Table 5. Company's view on Discussion point 5
	Company's name
	Company's comments

	LGE
	· After checking systemInfoValueTag, if there is no change of the value, the UE does not need to read another SIBs. Otherwise, the UE checks si-ChangeIndication associated with group. If the value of si-ChangeIndication of SIB1 is different from the stored si-ChangeIndication, the UE reads the corresponding SIBs.

	Panasonic
	· Only for SIB1bis: systemInfoValueTag should cover SIs that do not have a ValueTag of their own, otherwise, not required. Assumption is that “systemInfoModification” in Paging message is same as in legacy.

	Ericsson
	· If introduced, the reasonable behavior would be that the UE first checks to legacy systemInfoValueTag to see if any SIB has been updated. If it has it would reside to the valueTags of the individual SI messages to try to determine which SI message has been updated and acquire that. If the UE has been out-of-coverage for longer than any of the SI message valueTag allows, the UE would simply have to re-acquire SIBs similar to the legacy operation. In that case, short valueTags for SI-messages can be very limiting yet necessary in order to make SIB1bis small enough for CE.

	Sequans
	· The new  systemInfoValueTag behaviour is similar to legacy behaviour i.e. increase on every SI change. scheduling info list flag is set if there was a change in the corresponding SI on the last systemInfoValueTag change and unset only when systemInfoValueTag increase again (as long as the corresponding SI had not changed again)
· A UE that identifies that systemInfoValueTag increased by more than 1 shall reacquire all SI.

	Intel
	· Similar to Sequans' view:
· The UE uses both the si-ChangeIndication and systemInfoValueTag information 
· If UE detects that the systemInfoValueTag is the same as before (i.e. in previous BCCH modification period), the UE does not need to check si-ChangeIndication (i.e. any of these flags should not be set as there is no change of any SI msg).
· If UE detects that the systemInfoValueTag has increased by 1 from previous value (similar to legacy), the UE checks list of si-ChangeIndication, to only re-acquire the SI msg(s) that have changed (based on the flag indication).
· If UE detects that the systemInfoValueTag has increased by more than 1 from previous value, the UE behaves as legacy (i.e. acquires all SI messages) independently of the information indicated in list of si-ChangeIndication.

	Huawei, HiSilicon
	· The behavior can be: The UE checks the legacy systemInfoValueTag. If there is no change of this value, the UE does need to read other SIBs. If it has changed, the UE well check the si-ChangeIndication (or other name) to determine which SI message is updated, and then acquire it. 

	ETRI
	· Similar to LGE’s view
· In addition, we need to carefully consider abnormal cases. For example, it is possible that the UE cannot detect any change of the si-ChangeIndication due to rollover of the indicator, even though the UE detects the change of the legacy systemInfoValueTag.

	Qualcomm
	· Agree with Intel.

	Gemalto
	· Si-change indication and SystemInfoValueTag work together. SytemInfo value tag is increase upon change according to today’s rules, and SI indicates which information has to be re-read. Device can evaluate all changes with these two values except in case more than one change in one SI happens. If change in SystemValueTag number does not correspond to number of visible flag changes devices re-reads all information.

	InterDigital
	· Agree with Intel

	FUJITSU
	· Agree with Intel

	Nokia Networks
	· The systemInfoValueTag could be handled by the legacy way, if it indicates the potential system information update; the UE will decide which SI message needs to be acquired according to the individual SI change indication of each SI message.

	CATT
	· Agree with Ericsson

	ZTE
	· Agree with Intel.

	DOCOMO
	· As explained in answer to Q3, if some bits in DCI is used to indicate which SIB/SI message that changes, this UE can ignore the legacy systemInfoValueTag. 


Discussion point 6. Should the new si-ChangeIndication field(s) be also applicable to indicate a change in the non-common SIB(s), i.e. SIB10, SIB11, SIB12, and SIB14? Please justify your response.
Table 6. Company's view on Discussion point 6
	Company's name
	Company's comments

	LGE
	· No. In general, we think this is small optimization for the case the UE enters a cell from out of coverage.  We think it is not significantly burdensome for LC UE not in enhanced coverage (or in shallow enhanced coverage) and normal complexity UE in enhanced coverage to read the above listed SIBs. As for LC UE in deep enhanced coverage, we are skeptical for the UE to have a feature for ETWS/CMAS. In addition, LC UE in deep enhanced coverage, it does not seem to be commonly happening scenarios for the UE to move between in-coverage and out-of-coverage since the mobility of the UE seems to be (semi-)static.   
· 

	Panasonic
	· Since we propose si-ChangeIndication field per SI, this is up to the network.

	Ericsson
	· We prefer to keep the legacy operation; E-UTRAN may not update systemInfoValueTag  (or include the systemInfoModification within the Paging message) upon change of SIB8, SIB10, SIB11, SIB12, SIB14, SIB16. (Note however that e.g. SIB14 and SIB2 can be contained in the same SI message).

	Intel
	· If it is agreed that the si-ChangeIndication indicates the change of specific SI messages in current BCCH modification period based on the legacy SchedulingInfoList, this SchedulingInfoList already contains the scheduling information of those non-common SIBs, and consequently, the indication for this SI messages might also be included. 
· Therefore si-ChangeIndication can also indicate changes of the non-common SIBs (as they are part of legacy SchedulingInfoList); however, even though systemInfoValueTag does not change its value, the si-ChangeIndication may change its value within a BCCH modification period for the SI messages containing non-common SIBs apart from MIB and SIB1. Keeping in mind that this changes would only happened on the boundaries when the SIB1 message could be changed (as discussed in section 2.3).

	Huawei, HiSilicon
	· No. Based on legacy mechanism, systemInfoValueTag will not be updated upon the change of some SIBs. 

	ETRI
	· No. We prefer to keep the legacy operation.

	Qualcomm
	· There is no need to change the legacy operation.

	Gemalto
	· No. We prefer to keep legacy approach SystemInfoValueTag will not be updated upon change of some SIBs.

	InterDigital
	· There is no need to change the legacy behavior.

	FUJITSU
	· No, keep legacy operation

	Nokia Networks
	· No, for CMAS/ETWS/EAB update which may happen at any time, the legacy way by using paging message is more effective. 

	CATT
	· No. Since the non-common SIBs keeps legacy behavior in eMTC, there is no need to introduce this mechanism for them either.

	ZTE
	· No, We also prefer to keep legacy operation.

	DOCOMO
	· RAN1 already agreed that changes for SIBs related to ETWS/CMAS and EAB can be notified M-PDCCH as part of bits in the DCI


2.2 Range of SI validity time and SI value tag
RAN2 agreed in RAN2#91 to use legacy value range of the SI value tag and potentially to discuss further whether the validity time can be increased, as shown in the points 1.9 and 8.b in Annex A. To the latter point some companies proposed during LC MTCe2 RAN2#91bis meeting to extend it to e.g. 24hours. In this context it should be noted that in the NB-IoT session it was agreed to extend it in the order of 24hours. Therefore, the following discussion points invite companies to further discuss this aspect keeping also in mind the responses provided in previous section 2.1.
Discussion point 7. Should the range of SI validity time for the Rel-13 LC/EC SIBs, which currently is agreed as 3hours as in legacy LTE, be extended? If so, please indicate the desired range.
Table 7. Company's view on Discussion point 7
	Company's name
	Company's comments

	LGE
	·  No. Since the maximum eDRX cycle is 43.69min, the UE is required to check whether the stored system information is valid well before 3 hours validity hours. Thus, there seems to be no reason for extending the validity time.

	Panasonic
	·  Should be extended but not sure of the value (e.g. 24 hrs.)

	Ericsson
	· We see no need for this since the power consumption gains are marginal and limited to the case of CE operation with very infrequent data transmissions (reporting interval in the order of several hours or more).

	Sequans
	· 12H and 24H should be allowed. 

	Intel
	· Yes, at least for the Rel-13 LC UEs e.g. up to 12 or 24 hours similarly to NB-IoT; the main motivation is that if SI value tag is not changed as frequently for this kind of UEs operating in reduced BW systems, they would not need to require the SIB either because the validity time expired.

	Huawei, HiSilicon:
	· No. Agree with LGE, the agreed eDRX (43.69mins) length is not a very long time to sleep comparing the current validity period (3hours), so that the UE can acquire systemInfoValueTag every time before waking up in legacy validity period. There is no reason to extend the legacy validity time.

	Qualcomm
	· At least the CE case justifies increasing the validity time well beyond the current limit, e.g up to 12 or 24 hours. We don’t see the relation with eDRX, as it is still under discussion how often the eDRX UE checks for SI update, i.e it may not be every DRX period. 

	Gemalto
	· Yes, same as NB-Iot should be increased to 24hours. Without an increase here considered changes on SI or SIB change indication being not expected benefit, as general reading would be required in case of longer sleep times anyway.

	Vodafone
	I prefer to extend SI validity time at least till 24 hours. I am not sure why it should be different from NB-IOTs. 

	InterDigital
	Agree with Intel,

	FUJITSU
	In principle 12h and 24h should be supported but this may depend if it is possible to have a longer eDRX cycle

	Nokia Networks
	We see no need to extend the validity time.

	CATT
	-  Till now we haven’t seen the necessity to extend the SI validity time. We can keep the current value and revisit in the future.

	ZTE
	Agree with Vodafone.

	Samsung
	No

	DOCOMO
	We see some benefit to extend. However, if it is extended for Rel-13 eMTC, it should be extended for NB-IOT.


Discussion point 8. Should the range of systemInfoValueTag field for the Rel-13 LC/EC SIBs be defined as in legacy, which currently is agreed as an INTEGER {0..31}? If so, please indicate the desired range.

Table 8. Company's view on Discussion point 8
	Company's name
	Company's comments

	LGE
	·  No, according to the previous comment.

	Panasonic
	·  Should be in line with the range of other si-ChangeIndication field(s)

	Ericsson
	·  Keep the legacy range

	Sequans
	· No need for range extension

	Intel
	· Keep legacy range, understanding that SIB will not be changed often. However, if companies prefer to extend it to have a little flexibility in the network side considering the extension of the SI validity time (discussed in previous point), we would suggest to increase it by 1bit (which would allow up to 64 changes instead than 32).

	Huawei, HiSilicon
	· Reuse the legacy range. Similar reason for Discussion point 7.

	Qualcomm
	· Keep the legacy range

	Gemalto
	· For a storage time increase to 24hrs the SytemInfoValueTag could be increased by 1 bit to be on the save side and give the freedom not to be restricted in changes. Even though often changes are in general negative for overall operation/lifetime of such devices.

	Vodafone
	· I think we should make a future proof design and increase the systemInfoValueTag for LTE MTCs to 6 bits

	InterDigital
	· Keep the legacy range

	FUJITSU
	· Keep legacy range

	Nokia Networks
	· No need for new range.

	CATT
	· Keep the legacy range

	ZTE
	· Agree with Intel.

	Samsung
	· No

	DOCOMO
	· As pointed earlier, there are some cases where the SIB might change quite often.We see some benefit to extend. However, if it is extended for Rel-13 eMTC, it should be extended for NB-IOT.


2.3 Discussion on Rel-13 LC/EC SIB1

RAN2 agreed that "the duration over which the content of SIB1bis cannot change is either a/ fixed in the specification or b/ determined from a table where the index to the table is included in MIB", as shown in point 1 in the Annex A. On the other hand, RAN1 also made several SIB1bis related agreements shown in Annex B.
Discussion point 9. Companies are invited to provide their views on the interpretation of the related RAN1 agreements. Our understanding is that these sub-points are also been confirmed by RAN1 companies within the ongoing email discussion "[82b-01] RRC parameter list for eMTC". In addition, companies are also invited to provide inputs on the FFS in point 9.2. 
9.1. The repetition number RSIB1bis, derived from MIB, indicates the number of times that SIB1bis is sent within TSIB1bis period, where TSIB1bis is equal to 8 radio frames (80ms). 
9.2. FFS the repetition (RSIB1bis) pattern in time and frequency within the TSIB1bis. Details up to RAN1, however RAN2 could provide inputs.
9.3. If RSIB1bis, is equal to e.g. 4 then SIB1bis is sent every 20ms within the 80ms periodicity of SIB1bis.
9.4. A UE, at least in deep EC (also referred as CE mode B by RAN1), would require to receive more repetitions of SIB1bis in addition to the ones sent over TSIB1bis; therefore, RAN2 agreement "the duration over which the content of SIB1bis cannot change is either a/ fixed in the specification or b/ determined from a table where the index to the table is included in MIB" is still applicable.
Table 9. Company's view on Discussion point 9
	Response 9
	Company's name and comments

	9.1
	Yes 
	· Panasonic: Agree

· Ericsson: Since CE UEs will have to accumulate over several such 80 ms windows the max CE-level supported in a cell is independent of RSIB1bis. Only system overhead and acquisition time is determined by RSIB1bis and for that we believe one single value for RSIB1bis is sufficient as in legacy. 

· Intel: Agree based on RAN1 agreement.
· Huawei, HiSilicon: Agree. 
· Qualcomm: Agree. 
· InterDigital: Agree
· FUJITSU: Agree

· Nokia Networks: Agree

· CATT: Agree.
· ZTE: Agree.
· Samsung: Agree
· DCM: Agree based on RAN1 agreement and also the above Ericsson’s view.

	
	No
	· 

	9.2
	Yes 
	·  Panasonic: The intent is correct but not sure what RAN2 could do about it until we receive the input from RAN1 

· Ericsson: implicit or hard-coded configurations are preferred not to have to use MIB spare bits unnecessarily.

· Intel: Agree based on RAN1 agreement; and also agree with Ericsson's view.

· Huawei, HiSilicon: Agree with Ericsson’s view. 
· Qualcomm: Agree
· InterDigital: Agree

· FUJITSU: Agree with Ericsson

· Nokia Networks: Agree

· CATT: Based on RAN1 input.
· ZTE: Agree.
· Samsung: Agree
· DCM:Agree to the statement.

	
	No
	· 

	9.3
	Yes 
	·  Ericsson: Agree with this interpretation (although RAN1 would not have to distribute the repetitions evenly in time if there is a reason for it).

· Intel: Agree based on RAN1 understanding clarified in RAN1 email discussion "[82b-01] RRC parameter list for eMTC".

· Huawei, HiSilicon: Generally agree with this interpretation. Whether the repetitions are equally distributed in time is not concluded.
· Qualcomm: Agree.
· InterDigital: Agree
· FUJITSU: Agree – but need to check with RAN1

· Nokia Networks: Agree

· CATT: Agree.
· ZTE: Agree
· Samsung: Agree
· DCM: Agree with this interpretation.
· 

	
	No
	· Panasonic: It’s not clear if the ‘R’ number of repetition are equally spaced in time (or if this involves repetitions also/ only in frequency domain). Whether equal or not is not concluded at this moment.
· 

	9.4
	Yes 
	· Panasonic: Since we talk about MTC application, a slower rate of change of SIB1bis (than legacy) might be acceptable. This slower rate of change might provide more opportunities than would be required for even mode B EC operation. We prefer a common value regardless whether the cell is supporting CE mode B or mode A. For a start, we think it is sufficient if SIB1bis is not allowed to change faster than once every second (~1 SFN cycle).

· Panasonic: There is however another associated issue pointed out in a new Discussion Point (11).

· Intel: Agree considering also that it was the general RAN1 understanding clarified in RAN1 email discussion "[82b-01] RRC parameter list for eMTC". Therefore the common understanding that the duration over which SIB1bis can be assumed to not change would be m*TSIB1bis with "m" being a positive integer.
· Huawei, HiSilicon: The LC/EC UEs will accumulate between multiple 80ms periods. The duration over which SIB1bis cannot change can be also determined from a table. The table will define the mapping of repetition number, duration time, coverage level. 
· Qualcomm: In general, EC UEs will need to acquire SIB1bis over multiple 80ms periods. Hence RAN2’s agreement remains valid and necessary. 

· InterDigital: Agree with Qualcomm.

· FUJITSU: we agree - either a/ fixed in the specification or b/ determined from a table where the index to the table is included in MIB
· Nokia Networks: Agree
· CATT: Considering UEs at EC mode has to accumulate SIB1bis across multiple 80ms period, this RAN2’s agree is necessary to be still applicable. RAN1 will give a combined-coded index or a fixed value in specification.
· ZTE: Agree with Qualcomm.
· Samsung: Agree
· DCM: We also have the understanding that CE UE would need to receive several 80ms of SIB1bis, and different CE level would necessitates different number of several 80ms, and this different number should be configurable by the network.
· 

	
	No
	· Ericsson: We agree that a CE UE would have to accumulate over several 80 ms TSIB1bis periods but don’t agree that the NW should be limited to update SIB1bis in this way. This since there is a questionable gain of using multiple rare spare MIB bits for indicating different such durations which would have to range from 80 ms (no-CE) to 2400 ms (~15 dB CE), reasonably with some intermediate values.
· 


Discussion point 10. Assuming that companies agree on the interpretations described in discussion point 9, how should the time duration over which the content of SIB1bis cannot be changed be indicated? Please justify your response considering the following options: 
(10.a) A single time fixed value is defined in specification independently to the SIB1bis TB size or other aspects, such as, the target maximum EC level supported by the cell.

(10.b) A range of time values is defined depending on the SIB1bis TB size(s) or other aspects, such as, the target maximum EC level supported by the cell; in addition, the time value to be used is determined by the "index" included in MIB related to the SIB1bis scheduling information (which is under discussion in RAN1).

(10.c) Other option.  
Table 10. Company's view on Discussion point 10
	Response 10
	Company's name and comments

	10.a. A single fixed value specified
	· LGE: This option is simple and does not need additional information in MIB. We does not see much gain in scheduling flexibility of SIB1bis.

· Panasonic: Prefer this option since this value (in specification) should allow really sufficient number of repetitions to acquire SIb1bis even for maximum CE.

· Ericsson: we don’t see a gain with having any value as stated in the previous discussion point. If introduced, a single value would be preferable not to have to waste MIB spare bits. An integer multiple N of TSIB1bis should be hard coded in the spec. (However, this would only serve as a guarantee to UEs which need to accumulate over less than N periods, but UE in the highest CE-levels requiring more than N periods would have to rely on a re-attempted decoding in the rare case of changed SIB1bis content).
· Intel: Our understanding is that RAN1/2 would have to define the 'm' in order to accommodate the maximum number of repetitions that might be required by the UE to decode SIB1 within the "m*TSIB1bis " with the TSIB1bis =80ms.
· Nokia Networks: this fixed time value needs to take the worst CE level into account. We prefer this option as spare bits in MIB are limited.
· ZTE: We prefer this option (It may be a fixed factor multiple 80ms periods with consideration on the maximum EC level supported by the cell).
· 

	10.b. Value known based on an index
	·  Panasonic: Could be fine as a compromise, or to accommodate operator configuration etc.
· Huawei, HiSilicon: Indication from MIB can be more flexible. We can also wait for RAN1’s decision. 
· Qualcomm: Agree with Huawei.
· InterDigital: Agree with Huawei and Qualcomm
· FUJITSU: This seems a reasonable compromise – but if pain of this is too much then we are also OK not to have any value
· CATT: Keeping flexible configuration give benefits for UE fast camping on the cell. RAN1 will provide the combined-coded index.
· Samsung: prefer to have configurable. We think that it can be derived from SIB1bis TBS and max CE level supported in that cell.

	10.c. Other option
	·  DCM: A value showing the multiple “m” of TSIB1bis should be defined. It can be configurable. The NW should be able to assigned different “m” value for different CE-level.
· 


2.4 Other open aspects

Discussion point 11. In RAN2#90, we agreed at least for “cellAccessRelatedInfo” that the fields included therein may be provided differently to LC and EC. “Bd: IE's value may be different” – R2-152161. “radioResourceConfigCommon” in SIB2 was also another candidate where option Bd was proposed by majority but somehow we did not discuss/ conclude this. We only analyzed SIB1, SIB2 and SIB14 from this pov. There could be other IEs where values between CE mode A and mode B operation need to be different. If these are always put together (inside the same SIB/ SI as two values one each for Mode A and Mode B), then network ends up repeating a bigger SIB according to worst CE supported since the repetitions are made according to the mode B operation. Do companies see this as a problem?
Table 11. Company's view on Discussion point 11

	Response 11
	Company's name and comments

	11.a. No, signalling overload is tolerable.
	· 

	11.b. Yes, broadcast signalling must be minimized. 
	·  Panasonic: Apart from signalling overload itself, the larger SIB sizes would mean still higher number of repetitions of the whole SIB which might not compensate for the repetitions of “these Bd IEs” if put in a SIB/ SI of their own. Could also affect UE battery life if these (e.g. radio thresholds) are the ones changing faster than others and then could be acquired independently (assuming separate valueTag) in a SIB/ SI of their own.

· 

	11.c. Other option
	·  Intel: Details FFS; If there are SIB(s) that are only applicable for UEs in NC and/or CE mode A (which we understand that is similar to shallow EC), vs in CE mode B (which we understand that is similar to deep EC), we would be opened to defined this in specification indicating that those specific SIB(s) do not need to be decoded/used by UEs not operating in that mode.

· Huawei, HiSilicon: Agree with Intel’s view. Details can be FFS. 
· Qualcomm: Same view as Intel.
· Gemalto: Agree with Intel.

· InterDigital: Same view as Intel

· FUJITSU: Also same view as Intel

· Nokia Networks: agree with Intel, could be discussed case by case.
· CATT: Agree with Intel. That can help to save UE power consumption by avoid acquiring the unexpected SIs.
· ZTE: Agree with Intel’s view.
· DCM: Details FFS. We think that the agreements so far already indicate that for some of the field in radioResourceConfigCommon, e.g., for RACH-ConfigCommon (power ramp need or not), it needs to be set per CE level.


Discussion point 12. It was also agreed "Rel-13 LC/EC BCCH modification period needs to be extended; however, it is left FFS how and for how long it needs to be extended. This aspect should be revisited when the work on Rel-13 extended DRX progresses" in RAN2#91, as shown in point 8 in the Annex A. In addition, we should consider the related RAN2#91bis agreements from Rel-13 eDRX discussion that "a H-SFN cycle of 10 bits indicating SFN will be adapted, for future proofness", where with 10bits allows a maximum range for H-SFN cycle of 2.91hours and the "maximum I-eDRX cycle is 43.69minutes". Therefore companies are invited to share their view on how and how long the BCCH modification period should be extended.
Table 12. Company's view on Discussion point 12

	Company's name
	Company's comments

	Intel
	· We propose to consider re-using the H-SFN field/information and to further discuss the actual range allowed for the maximum BCCH modification range, e.g. 40.96sec based on legacy maximum BCCH modification period or maximum I-eDRX cycle of43.69minutes or the maximum H-SFN range of 2.91hours). 

	Huawei, HiSilicon
	· We think there is no need to extend the system information modification period. The UEs supporting eDRX require reading systemInfoValueTag every time before waking up if the eDRX cycle is configured, otherwise, the legacy mechanism is reused.

	Qualcomm
	· We are fine to consider H-SFN as a means to increase the BCCH modification period. One issue with re-using the H-SFN field is that RAN2 agreed that by broadcasting H-SFN the cell implicitly also indicates support for eDRX.

	InterDigital
	· Our specification already support a BCCH modification period range of up to 40.96 seconds. Practical limitation to 10.24 sec was due to max SFN range. In the context of eDRX, BCCH modification period of up to 40.96sec come for free and this should be enough. 

	FUJITSU
	· Assuming a H-SFN cycle of 10 bits indicating SFN then we can discuss the actual range allowed for the maximum BCCH modification range

	Nokia Networks
	· We are fine to consider reusing H-SFN. LC/EC may not be configured with eDRX, thus the legacy paging notification would still be needed, but agree with Qualcomm’s concern about the implicit eDRX support by broadcasting H-SFN in SIB

	ZTE
	· We are fine to consider H-SFN as a means to increase the BCCH modification period.

	Samsung
	· We have sympathized with extending the range of BCCH modification period in order to repeat SIBs sufficiently. On the other hand, since we will still support the existing notification/paging mechanisms for SI update, extreme long period should be avoided.

	DOCOMO
	· We think that a configurable value of up to max H-SFN range maybe beneficial. In this case, as also discussed in eDRX email discussion, the NW would have a mean to indicate SI change for eDRX UE (in which case the proposal to have new mechanism to indicate SI change after the actual change is not needed)


3 Email discussion report

The following 18 companies shared their views on this email discussion: LGE, Panasonic, Ericsson, Sequans, Huawei, HiSilicon, ETRI, Qualcomm, Gemalto N.V., Vodafone, InterDigital, Fujitsu, Nokia Networks, CATT, ZTE, Samsung, Docomo and Intel.
3.1 Change indication per SIB or SI message: summary and recommendations

3.1.1 Discussion point 1
To confirm previous RAN2 agreement "To define new indication(s) that allow the UE to differentiate the actual common SIB(s) that change in certain BCCH modification period (i.e. common for all SIBs other than MIB, SIB1, SIB10, SIB11, SIB12 and SIB14); however, details on how to enable this are left FFS". 

15 companies continue agreeing to this point and 2 companies see questionable gains as the SI update would happen rarely/infrequently. One company also pointed out that this agreement has to be considered in conjunction with the SI storage time.

Recommendation 1. To confirm previous RAN2 agreement "To define new indication(s) that allow the UE to differentiate the actual common SIB(s) that change in certain BCCH modification period (i.e. common for all SIBs other than MIB, SIB1, SIB10, SIB11, SIB12 and SIB14); however, details on how to enable this are left FFS."
3.1.2 Discussion point 2

Should the new si-ChangeIndication field(s) be defined/indicated (2.a) per SIB, (2.b) per SI message or (2.c) other option within SystemInformationBlockType1? 

Companies' support is 1 for option (2.a), 15 for option (2.b.) and none for option (2.c). The company who preferred option (2.a) also indicated that it prefers to send the indication for SIB groups based on its usage/characteristic. 
Recommendation 2. To define the new si-ChangeIndication field(s) per SI message. These new indications(s) of SI change is referred to as si-ChangeIndication, but the actual new field name could be further discussed.
3.1.3 Discussion point 3
Which kind of information should be used to define the new si-ChangeIndication field(s), understanding that there would be an indication per SIB or SI message depending on companies' preference in discussion point 2? (3.a) A flag value (e.g. 0/1 or true); (3.b) A systemInfoValueTag similar as defined in legacy, i.e. an INTEGER {0..31}; (3.c) Other option.
Companies' support is 8 for option (3.a), 7 for option (3.b.) and 1 for option (3.c). The motivations provided for each option are summarized below:

· Option (3.a) keeps the SIB size increase to a minimum, and on the other hand, the paging mechanism and legacy systemInfoValueTag field can also be used not to miss SI changes if a UE was out of coverage for certain time.
· Option (3.b) is more effective to determine the SIBs to be read, helps if a UE is out of coverage for more than one BCCH modification period, however the ValueTag used for these new si-ChangeIndication fields could be smaller than legacy systemInfoValueTag.
· Option (3.c) through M-PDCCH indication in the bits of the concerned DCI during paging by extending the bits to indicate SI change/update to cover the indication on which SIB (or SI message) are changed.
Recommendation 3. To discuss if the new si-ChangeIndication is defined as a valueTag of: (a) 1 bit, or, (b) more than 1 bit but less than 5 bits (2, 3 or 4 bits), or (c) 5 bits (same as legacy systemInfoValueTag).
3.1.4 Discussion point 4
How should this new si-ChangeIndication field(s) be added in SIB1bis? (4.a) The si-ChangeIndication is defined within the SchedulingInfoList, or (4.b) Other option.
Companies' support is 12 for option (4.a) and 2 for option (4.b.). The usage of the SchedulingInfoList list is acceptable for the majority of companies but there was no consensus on the actual name (which has been covered within Recommendation 2), except by the company who prefer to define the indications based on the SIB usage/characteristic.
Recommendation 4. To define the new si-ChangeIndication field within the SchedulingInfoList, e.g. by using a non-critical extension as shown below. Exact name of the field is FFS.
SchedulingInfoList-v13xy ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo-v13xy

SchedulingInfo-v13xy ::=
SEQUENCE {



si-ChangeIndication-r13


FFS


}
3.1.5 Discussion point 5
How would the systemInfoValueTag and the new si-ChangeIndication field(s) work/interact?
Majority of companies prefer to still use legacy systemInfoValueTag and their comments are very dependent on their previous response in discussion point 3 related to how many bits are used to define the new si-ChangeIndication field. Independently of whether new si-ChangeIndication field is defined as 1 or more bits, the following points look to be common understanding:

5-a) The UE uses both the si-ChangeIndication and systemInfoValueTag information.

5-b) The number of bits used for the new si-ChangeIndication field is FFS (dependent on the agreement in recommendation 3). To reflect it in this discussion, the number of bits is referred to as 'x' bit.
5-c) If the si-ChangeIndication field is defined by a new valueTag of 'x' bits (i.e. there are 2x possible values), the UE could consider valid and use the si-ChangeIndication, while UE was out-of coverage for less or equal time than ((2^x) -1) changes of legacy systemInfoValueTag value stored by the UE. 
5-d) If UE detects that the systemInfoValueTag is the same as the value stored (i.e. from previous BCCH modification period), the UE does not need to check si-ChangeIndication (i.e. any of these flags should not be set as there is no change of any SI msg).

5-e) If UE detects that the systemInfoValueTag has increased by less or equal than ((2^x) -1) compared to the systemInfoValueTag value stored by the UE, the UE checks the si-ChangeIndication in SchedulingInfoList, to only re-acquire the SI msg(s) that have changed (based on the flag indication).

5-f) If UE detects that the systemInfoValueTag has increased by more than ((2^x) -1) compared to the systemInfoValueTag value stored by the UE, the UE behaves as legacy (i.e. acquires all SI messages) independently of the information indicated in si-ChangeIndication within SchedulingInfoList.
For example, assuming that x=1bit, i.e. the new si-ChangeIndication field is defined as a valueTag flag, the recommendations would looks as follows:

5-c')  The si-ChangeIndication field is defined by a new valueTag of 1 bit (i.e. there are 2 possible values), the UE could consider valid and use the si-ChangeIndication, while UE was out-of coverage for less or equal time than one changes of legacy systemInfoValueTag value stored by the UE. 
5-d')  If UE detects that the systemInfoValueTag is the same as the value stored (i.e. from previous BCCH modification period), the UE does not need to check si-ChangeIndication (i.e. any of these flags should not be set as there is no change of any SI msg).

5-e')  If UE detects that the systemInfoValueTag has increased by 1 compared to the systemInfoValueTag value stored by the UE, the UE checks si-ChangeIndication  in SchedulingInfoList, to only re-acquire the SI msg(s) that have changed (based on the flag indication). 
5-f')  If UE detects that the systemInfoValueTag has increased by more than 1 compared to the systemInfoValueTag value stored by the UE, the UE behaves as legacy (i.e. acquires all SI messages) independently of the information indicated in si-ChangeIndication within SchedulingInfoList.
For example, assuming that x=5bit, i.e. the new si-ChangeIndication field is defined as a valueTag same as legacy systemInfoValueTag, the recommendations could looks as follow:

5-c'') If the si-ChangeIndication field is defined by a new valueTag of 5 bits (i.e. there are 25 possible values), the UE could consider valid and use the si-ChangeIndication, while UE was out-of coverage for less or equal time than 31 changes of legacy systemInfoValueTag. 
5-d'') If UE detects that the systemInfoValueTag is the same as the value stored (i.e. from previous BCCH modification period), the UE does not need to check si-ChangeIndication (i.e. any of these flags should not be set as there is no change of any SI msg).

5-e'') If UE detects that the systemInfoValueTag has increased by less or equal than 31 time compared to the systemInfoValueTag value stored by the UE, the UE checks the si-ChangeIndication in SchedulingInfoList, to only re-acquire the SI msg(s) that have changed (based on the flag indication).

5-f'') If UE detects that the systemInfoValueTag has increased by more than 31 compared to the systemInfoValueTag value stored by the UE, the UE behaves as legacy (i.e. acquires all SI messages) independently of the information indicated in si-ChangeIndication within SchedulingInfoList.
Recommendation 5. The UE uses both the si-ChangeIndication and systemInfoValueTag information. NOTE: To reflect it in the following recommendations, the number of bits used for the new si-ChangeIndication is referred to as 'x' bit (actual value depends on the agreement in recommendation 3).
Recommendation 5.1. .If the si-ChangeIndication field is defined by a new valueTag of 'x' bits (i.e. there are 2^x possible values), the UE could consider valid and use the si-ChangeIndication, while UE was out-of coverage for less or equal time than ((2^x) -1) changes of legacy systemInfoValueTag value stored by the UE. 

Recommendation 5.2. If UE detects that the systemInfoValueTag is the same as as the value stored (i.e. from previous BCCH modification period), the UE does not need to check si-ChangeIndication (i.e. any of these flags should not be set as there is no change of any SI msg).

Recommendation 5.3. If UE detects that the systemInfoValueTag has increased by less or equal than ((2^x)-1) compared to the systemInfoValueTag value stored by the UE, the UE checks the si-ChangeIndication in SchedulingInfoList, to only re-acquire the SI msg(s) that have changed (based on the flag indication)..

Recommendation 5.4. If UE detects that the systemInfoValueTag has increased by more than ((2^x)-1) compared to the systemInfoValueTag value stored by the UE, the UE behaves as legacy (i.e. acquires all SI messages) independently of the information indicated in si-ChangeIndication within SchedulingInfoList.

3.1.6 Discussion point 6
Should the new si-ChangeIndication field(s) be also applicable to indicate a change in the non-common SIB(s), i.e. SIB10, SIB11, SIB12, and SIB14?

Majority of companies prefer to keep legacy operation i.e. E-UTRAN may not update systemInfoValueTag (or include the systemInfoModification within the Paging message) upon change of those SIBs; one company also mentioned SIB8 and SIB16. (Note however that e.g. SIB14 and SIB2 can be contained in the same SI message)
Recommendation 6. Legacy operation is maintained for those SIBs that may change without indicating this change with legacy systemInfoValueTag, systemInfoModification or new si-ChangeIndication field.
3.2 Range of SI validity time and SI value tag: summary and recommendations
3.2.1 Discussion point 7
Should the range of SI validity time for the Rel-13 LC/EC SIBs, which currently is agreed as 3hours as in legacy LTE, be extended?

Companies' support is 7 for not extending the SI validity time and 10 for extending it up to 12 or 24 hours; some companies mentioned that the extension could be considered at least for Rel-13 LC UEs and/or Rel-13 EC UEs

Recommendation 7. To discuss and agree if the Rel-13 LC/EC SI validity time is extended up to 12 or 24 hours.
3.2.2 Discussion point 8
Should the range of systemInfoValueTag field for the Rel-13 LC/EC SIBs be defined as in legacy, which currently is agreed as an INTEGER {0..31}?
Companies' support is 12 for not extending the range, 6 to potentially extend it by one bit (to 6bits) considering that 3 companies proposed this as a compromise and to be future proof, and other 3 companies were open on the range or preferred to extend it in the same range as the si-ChangeIndication field(s).
Recommendation 8. To keep legacy range of systemInfoValueTag field for the Rel-13 LC/EC SIBs which is INTEGER {0..31}. 
3.3 Discussion on Rel-13 LC/EC SIB1: summary and recommendations

3.3.1 Discussion point 9
Companies are invited to provide their views on the interpretation of the related RAN1 agreements considering RAN2 agreement "the duration over which the content of SIB1bis cannot change is either a/ fixed in the specification or b/ determined from a table where the index to the table is included in MIB".
9.1. The repetition number RSIB1bis, derived from MIB, indicates the number of times that SIB1bis is sent within TSIB1bis period, where TSIB1bis is equal to 8 radio frames (80ms). 
All 13 companies confirmed the understanding of this point. One company further clarified that "since CE UEs will have to accumulate over several such 80 ms windows the max CE-level supported in a cell is independent of RSIB1bis. Only system overhead and acquisition time is determined by RSIB1bis and for that we believe one single value for RSIB1bis is sufficient as in legacy".
9.2. FFS the repetition (RSIB1bis) pattern in time and frequency within the TSIB1bis. Details up to RAN1, however RAN2 could provide inputs.
All 13 companies confirmed the understanding of this point. Five companies further clarified that implicit or hard-coded configurations are preferred in order not to use MIB spare bits unnecessarily.
9.3. If RSIB1bis is equal to e.g. 4 then SIB1bis is sent every 20ms within the 80ms periodicity of SIB1bis.
12 companies confirmed the understanding of this point whereas 1 company questioned whether the number of repetitions are equally spaced in time. It is assumed that RAN1 will provide inputs on how the repetitions will be sent in time and frequency within the TSIB1bis.
9.4. A UE, at least in deep EC (also referred as CE mode B by RAN1), would require to receive more repetitions of SIB1bis in addition to the ones sent over TSIB1bis; therefore, RAN2 agreement "the duration over which the content of SIB1bis cannot change is either a/ fixed in the specification or b/ determined from a table where the index to the table is included in MIB" is still applicable.
12 companies confirmed the understanding of this point clarifying that Rel-13 LC/EC UEs need to acquire SIB1bis over multiple 80ms periods and therefore RAN2’s related agreement remains valid and necessary. In addition, it was clarified by one company that the UE would require different numbers of 80ms periods depending on the CE level of the UE and this number should be configured by the network. On other hand, one company was of the opinion that the network should not be limited to update the SIB1bis in this way.

Recommendation 9. The following RAN2 previous agreement and RAN1 related ones are confirmed:

Recommendation 9.1. The repetition number RSIB1bis, derived from MIB, indicates the number of times that SIB1bis is sent within TSIB1bis period, where TSIB1bis is equal to 8 radio frames (80ms).
Recommendation 9.2. FFS the repetition (RSIB1bis) pattern in time and frequency within the TSIB1bis. Details up to RAN1, however RAN2 could provide inputs.
Recommendation 9.3. If RSIB1bis is equal to e.g. 4 then SIB1bis is sent every 20ms within the 80ms periodicity of SIB1bis; however, RAN1 inputs will be provided on how the repetitions will be sent in time and frequency within the TSIB1bis.
Recommendation 9.4. As Rel-13 LC/EC UEs need to acquire SIB1bis over multiple 80ms periods, the duration over which the content of SIB1bis cannot change is either a/ fixed in the specification or b/ determined from a table where the index to the table is included in MIB.
3.3.2 Discussion point 10
How should the time duration over which the content of SIB1bis cannot be changed be indicated? (10.a) A single time fixed value is defined in specification independently to the SIB1bis TB size or other aspects, such as, the target maximum EC level supported by the cell; (10.b) A range of time values is defined depending on the SIB1bis TB size(s) or other aspects, such as, the target maximum EC level supported by the cell; in addition, the time value to be used is determined by the "index" included in MIB related to the SIB1bis scheduling information (which is under discussion in RAN1).

Companies' support is 6 for option (10.a), 8 for option (10.b) and 1 for option (10.c). It was pointed out that option (10.b) might be a good compromise while providing some flexibility to the networks. One company explained in option (10.c), that the multiple “m” of TSIB1bis could be configured and indicated by the network for the different CE level.
Recommendation 10. For the time duration over which the content of SIB1bis cannot be changed, a range of time values is defined depending on the SIB1bis TB size(s) or other aspects in order to provide some flexibility in configuration, such as, the target maximum EC level supported by the cell; in addition, the time value to be used is determined by the "index" included in MIB related to the SIB1bis scheduling information (which is also under discussion in RAN1).
3.4 Other open aspects: summary and recommendations

3.4.1 Discussion point 11

Do you think that the signaling overload due to additional fields that are only applicable for UEs in CE mode A and/or B is a problem? (11.a) No, signalling overload is tolerable; (11.b) Yes, broadcast signalling must be minimized; (11.c) Other option.

Companies' support is 1 for option (1.b) and (1.c) 11 for option (1.c). Majority of companies agree that the broadcast signaling should be minimized, however the details are FFS, considering that if there are SIB(s) that are only applicable for UEs in NC and/or CE mode A (i.e. shallow EC), vs in CE mode B (i.e. deep EC), we would be open to define this in specification indicating that those specific SIB(s) do not need to be decoded/used by UEs not operating in that mode. For example, some of the fields in radioResourceConfigCommon, e.g., for RACH-ConfigCommon (power ramp need or not), it needs to be set per CE level.
Recommendation 11. If there are SIB(s) that are only applicable for UEs in NC and/or CE mode A (i.e. shallow EC), vs in CE mode B (i.e. deep EC), to define this in specification e.g. by indicating that those specific SIB(s) might not be decoded/used by UEs not operating in that CE mode. Details FFS.
3.4.2 Discussion point 12
It was also agreed "Rel-13 LC/EC BCCH modification period needs to be extended; however, it is left FFS how and for how long it needs to be extended. This aspect should be revisited when the work on Rel-13 extended DRX progresses" in RAN2#91. How and how long should the BCCH modification period be extended?
Companies' support is 3 for keeping legacy maximum value (up to 40.96sec) and 7 for re-using H-SFN, considering that if H-SFN is supported by Rel-13 LC/EC UEs, the eDRX WI has to change previous RAN2 agreement that if a cell broadcasts H-SFN implicitly it indicates the support for eDRX.
Recommendation 12. To confirm that Rel-13 LC/EC BCCH modification period needs to be extended by using H-SFN field, and to agree that the following Rel-13 eDRX agreement needs to be revisited "to support implicit I-eDRX support indication through the inclusion of H-SFN". 
4 Conclusion

The recommendations for this email discussion are shown below:
Recommendation 1.
To confirm previous RAN2 agreement "To define new indication(s) that allow the UE to differentiate the actual common SIB(s) that change in certain BCCH modification period (i.e. common for all SIBs other than MIB, SIB1, SIB10, SIB11, SIB12 and SIB14); however, details on how to enable this are left FFS."
Recommendation 2.
To define the new si-ChangeIndication field(s) per SI message. These new indications(s) of SI change is referred to as si-ChangeIndication, but the actual new field name could be further discussed.
Recommendation 3.
To discuss if the new si-ChangeIndication is defined as a valueTag of: (a) 1 bit, or, (b) more than 1 bit but less than 5 bits (2, 3 or 4 bits), or (c) 5 bits (same as legacy systemInfoValueTag).
Recommendation 4.
To define the new si-ChangeIndication field within the SchedulingInfoList, e.g. by using a non-critical extension as shown below. Exact name of the field is FFS.

SchedulingInfoList-v13xy ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo-v13xy

SchedulingInfo-v13xy ::=
SEQUENCE {



si-ChangeIndication-r13


FFS


}
Recommendation 5.
The UE uses both the si-ChangeIndication and systemInfoValueTag information. NOTE: To reflect it in the following recommendations, the number of bits used for the new si-ChangeIndication is referred to as 'x' bit (actual value depends on the agreement in recommendation 3).
Recommendation 5.1.
.If the si-ChangeIndication field is defined by a new valueTag of 'x' bits (i.e. there are 2^x possible values), the UE could consider valid and use the si-ChangeIndication, while UE was out-of coverage for less or equal time than ((2^x) -1) changes of legacy systemInfoValueTag value stored by the UE.
Recommendation 5.2.
If UE detects that the systemInfoValueTag is the same as as the value stored (i.e. from previous BCCH modification period), the UE does not need to check si-ChangeIndication (i.e. any of these flags should not be set as there is no change of any SI msg).
Recommendation 5.3.
If UE detects that the systemInfoValueTag has increased by less or equal than ((2^x)-1) compared to the systemInfoValueTag value stored by the UE, the UE checks the si-ChangeIndication in SchedulingInfoList, to only re-acquire the SI msg(s) that have changed (based on the flag indication)..
Recommendation 5.4.
If UE detects that the systemInfoValueTag has increased by more than ((2^x)-1) compared to the systemInfoValueTag value stored by the UE, the UE behaves as legacy (i.e. acquires all SI messages) independently of the information indicated in si-ChangeIndication within SchedulingInfoList.
Recommendation 6.
Legacy operation is maintained for those SIBs that may change without indicating this change with legacy systemInfoValueTag, systemInfoModification or new si-ChangeIndication field.
Recommendation 7.
To discuss and agree if the Rel-13 LC/EC SI validity time is extended up to 12 or 24 hours.
Recommendation 8.
To keep legacy range of systemInfoValueTag field for the Rel-13 LC/EC SIBs which is INTEGER {0..31}.
Recommendation 9.
The following RAN2 previous agreement and RAN1 related ones are confirmed:
Recommendation 9.1.
The repetition number RSIB1bis, derived from MIB, indicates the number of times that SIB1bis is sent within TSIB1bis period, where TSIB1bis is equal to 8 radio frames (80ms).
Recommendation 9.2.
FFS the repetition (RSIB1bis) pattern in time and frequency within the TSIB1bis. Details up to RAN1, however RAN2 could provide inputs.
Recommendation 9.3.
If RSIB1bis is equal to e.g. 4 then SIB1bis is sent every 20ms within the 80ms periodicity of SIB1bis; however, RAN1 inputs will be provided on how the repetitions will be sent in time and frequency within the TSIB1bis.
Recommendation 9.4.
As Rel-13 LC/EC UEs need to acquire SIB1bis over multiple 80ms periods, the duration over which the content of SIB1bis cannot change is either a/ fixed in the specification or b/ determined from a table where the index to the table is included in MIB.
Recommendation 10.
For the time duration over which the content of SIB1bis cannot be changed, a range of time values is defined depending on the SIB1bis TB size(s) or other aspects in order to provide some flexibility in configuration, such as, the target maximum EC level supported by the cell; in addition, the time value to be used is determined by the "index" included in MIB related to the SIB1bis scheduling information (which is also under discussion in RAN1).
Recommendation 11.
If there are SIB(s) that are only applicable for UEs in NC and/or CE mode A (i.e. shallow EC), vs in CE mode B (i.e. deep EC), to define this in specification e.g. by indicating that those specific SIB(s) might not be decoded/used by UEs not operating in that CE mode. Details FFS.
Recommendation 12.
To confirm that Rel-13 LC/EC BCCH modification period needs to be extended by using H-SFN field, and to agree that the following Rel-13 eDRX agreement needs to be revisited "to support implicit I-eDRX support indication through the inclusion of H-SFN".
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List of RAN2#91bis SI related agreements (taken from the chairman notes [16]):
1. (1) 
The duration over which the content of SIB1bis cannot change is either a/ fixed in the specification or b/ determined from a table where the index to the table is included in MIB (same index as used by RAN1 to determine TBS, etc) (TBD whether table may be in either RAN1 or RAN2 spec i.e. pointed to by an index in MIB)

2. (2) 
Maximum SIB1bis size in range of existing SIB 1 plus some extra (Final value and intermediate values is TBD)

3. (3) 
A new value range of si-WindowLength is defined for Rel-13 LC/CE UEs. Value range is {20, 40, 60, 80, 120, 160, 200} ms. FFS whether larger values might be needed for TDD.

4. (4) 
The existing value range for the si-Periodicity is used for Rel-13 LC/CE, i.e. {8, 16, 32, 64, 128, 256, 512} radio frames. Larger values than 512 are FFS. si-Periodicity cannot be configured to be less than the SIB1bis periodicity.

5. (5) 
Confirm current approach where SI windows do not overlap

6. (6) 
Narrowband region (4bit), f-hopping (1bit), and TBS for SI messages are indicated in schedulingInfoList. (TBS sizes are TBD).

7. RAN2 assumption, for RAN1 to confirm: An IDLE UE mode UE can be notified of a ETWS/CMAS update and/or EAB update (in addition to system info change) using the control channel (M-PDCCH) in the legacy paging occasions.
List of RAN2#91 SI related agreements (taken from the chairman notes [15]):

8. Aspects listed under proposal 1 are agreed

a. Exception 1.6: Can decide later based on ASN.1 whether to exclude values 1, 2 and 5ms. 

b. Exception 1.9: Discuss further whether the validity time can be increased (impact on required change rate) and whether this requires an increase of the value tag range

c. Proposal 1.15: In addition to ACB, EAB is also supported with the same conditions as in legacy. 

d. Clarification: 1.21: frequency refers to the periodicity

e. Exception 1.25: This is only a working assumption subject to decision by RAN1. 

f. Proposal 2.2: CSFB, SSAC and ACB skip are needed for Rel-13 LC/EC SIB supporting the corresponding functionality (conditionally mandatory as today)

As reference the aspects agreed within proposal 1 are shown below striking out those parts that are not applicable:

1.1. [Recommendation 2] Rel-13 LC/EC BCCH modification period needs to be extended; however, it is left FFS how and for how long it needs to be extended. This aspect should be revisited when the work on Rel-13 extended DRX progresses.

1.2. [Recommendation 3(a)] The Rel-13 no-LC UEs capable of EC, when operating in NC, are expected to acquire, if needed, and use legacy SI.

1.3. [Recommendation 3(b)] The Rel-13 no-LC UEs capable of EC, when operating in EC, are expected to acquire, if needed, and use Rel-13 LC/EC SI.

1.4. [Recommendation 4(a)] Not to extend si-Periodicity unless BCCH modification period is extended, in which case, the si-Periodicity could also be extended e.g. up to half of the BCCH modification period. 

1.5. [Recommendation 4(b)] To keep the legacy definition of SIB-MappingInfo field (i.e. that indicates the SIB(s) included within each SI message). 
1.6. [Recommendation 4(c)] Not to include 1ms, 2ms and 5 ms as possible values of the si-WindowLength for Rel-13 LC/EC SI, but to extend the si-WindowLength values to fit the required Rel-13 LC/EC SI repetitions that a Rel-13 LC UE, when operating in NC, needs receive in order to decode the Rel-13 LC/EC SI message (e.g. include 60, 80 and 120ms with final decision pending to RAN1 confirmation). 
1.7. [Recommendation 4(d)] If a SIB is only applicable for Rel-13 LC or for Rel-13 EC, this would be defined in specification (i.e. explicit signaling will not be defined unless concerns/issues are identified in future discussions).

1.8. [Recommendation 5(a)] To define the systemInfoValueTag for the new Rel-13 LC/EC SI that could change independently from the legacy systemInfoValueTag. 

1.9. [Recommendation 5(b)] To use legacy range of systemInfoValueTag for Rel-13 LC/EC SI, however to increase the SI validity period (e.g. up to 12h or 24h instead of 3h). 

1.10. [Recommendation 5(c)] The Rel-13 LC/EC systemInfoValueTag field is applicable for any UE (i.e. Rel-13 LC UEs and Rel-13 EC UEs).

1.11. [Recommendation 5(d)] To define new indication(s) that allow the UE to differentiate the actual common SIB(s) that change in certain BCCH modification period (i.e. common for all SIBs other than MIB, SIB1, SIB10, SIB11, SIB12 and SIB14); however, details on how to enable this are left FFS.

1.12. [Recommendation 6] To support closed subscriber group (CSG) functionality for Rel-13 LC/EC UEs (i.e. csg-Indication field and SIB9 information would need to be supported by Rel-13 LC/EC SI) 
1.13. [Recommendation 7] To support multiple frequency band indicator (MFBI) functionality for Rel-13 LC/EC UEs (i.e. multiBandInfoList and freqBandIndicatorPriority-r12 field information would need to be supported by Rel-13 LC/EC SI).

1.14. [Recommendation 8] Not to define category0Allowed-r12 field in Rel-13 LC/EC SI because the eNB indicates the support/access of cat.0 UEs, capable of using Rel-13 EC, by the same means used for any Rel-13 UE capable of using EC.

1.15. [Recommendation 9(a)] ACB mechanism is used for required for Rel-13 LC/EC UEs and to discuss if EAB mechanism is also needed. 

1.16. [Recommendation 9(b)] If ACB is used for Rel-13 LC/EC UEs, AC setting values could be set differently for Rel-13 LC/EC system than for legacy system. 

1.17. [Recommendation 9(c)] If ACB is used for Rel-13 LC/EC UEs, same AC setting values are used for Rel-13 LC/EC UEs.
1.18. [Recommendation 11] To support RAN sharing requirements for Rel-13 LC/EC system (i.e. BarringPerPLMN-List-r12 field would also be defined in Rel-13 LC/EC SI).

1.19. [Recommendation 13] To take as a baseline legacy TimeAlignmentTimer field and values for Rel-13 LC/EC SI and to discuss if legacy values needs to be changed after further progressing on mobility support discussion for Rel-13 LC/EC UEs.

1.20. [Recommendation 14(a)] To support SIB10 within new Rel-13 LC/EC SIB (understanding that network mainly targets Rel-13 LC UEs in normal coverage that support ETWS, however it is not precluded to also target Rel-13 LC UEs operating in EC). 

1.21. [Recommendation 14(b)] Rel-13 UEs that support ETWS, when operating in EC, are allowed to decide the frequencyperiodicity by which it needs to read SIB10. 

1.22. [Recommendation 14(c)] To support SIB11 and SIB12 in Rel-13 LC/EC SI understanding that final confirmation from other working groups, e.g. RAN3 is required to limit the size of the Warning Message Contents IE below 1000bits for Rel-13 LC/EC UEs.

1.23. [Recommendation 15] To support of SIB16 information in Rel-13 LC/EC SI and to discuss if optimizations are needed in order to address Rel-13 UEs that need to combine SI repetitions across different SI windows.

1.24. [Recommendation 16] Rel-13 LC/EC UEs are required to receive SIB17 if they support RAN-assisted WLAN functionality.

9. Working Assumption

a. (1)
Create an extension to BCCH-DL-SCH message class.

b. (2)
Denote the field and type identifiers as systemInformationBlockType1bis-r13 and SystemInformationBlockType1bis-r13 respectively.

c. (3)
Use SIB1 structure for SIB1bis.

d. (4)
The UE shall consider all fields with the same identifier name as the same field even if the fields are present in different SIB instances.

e. (5)
Whenever the UE acquires SIB or SIB1bis new field value shall replace the old one and absent field shall be released if specified as Optional Release (OR).

f. (6)
If a mandatory present field is not needed for SIB1bis, the UE shall ignore it and delete any stored value of the field.
10. (1) Both value tag and Notification/Paging mechanisms are supported for system information change for LC UEs and UEs in EC.

11. (2) RAN2 assumption, for RAN1 to confirm: It is possible to notify the IDLE UE of a system information update using the control channel (M-PDCCH) while avoid sending a paging record on the shared channel. 

12. (5) The UE is not required to detect SIB change while being in RRC CONNECTED. The NW may release the UE to IDLE if it wants the UE to acquire changed SIB or provide the updated SIB by dedicated signalling.
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List of RAN1#82bis SI related agreements (taken from the actual meeting notes [18]):

1. Conclusion: acquisition of SI messages across SI windows is feasible in idle mode

2. The maximum number of SI messages that can be acquired across SI windows is 4

3. SIB1bis is transmitted periodically with a period of TSIB1bis radio frames

4. Within a period, SIB1bis can be repeated a number of times

a. RV cycling {0,2,3,1,…} is used for each SIB1bis transmission within a period

5. SIB1bis transmission period TSIB1bis is predefined

a. TSIB1bis = 8 radio frames

6. Working assumption: Repetition number RSIB1bis within a period is derived from MIB
List of RAN1#82 SI related agreements (taken from the actual meeting notes [17]):

7. For SI transmission:

a. At least the following are predefined or derived from MIB:

i. (a) periodicity of MTC-SIB1 transmission

ii. (b) repetition number within the periodicity of MTC-SIB1 transmission
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