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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]This document pertains to the following email discussion:
[AT120][011][TEI] CR on the periodicity of MIB (vivo)
	Scope: Determine an acceptable change according to R2-2211763 with consistency in recognition and conclude on a way forward.
	Intended outcome: Report to CB session
	Deadline: Wednesday 2022-11-16 21:00 local time
Companies are requested to provide their views on the issues listed in this document.
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2. Background
In this meeting, the periodicity of the MIB was discussed as follow:
R2-2211763	38.331 CR on the periodicity of the MIB	vivo	CR	Rel-15	38.331	15.19.0	3639	-	F	NR_newRAT-Core
· MTK think this change is not ok. Think that the low periodicity is for SCell and no need for other case. Vivo clarifies that the intention is for SCell. Apple agrees with MTK, not comfortable with changing this at this time. 
· HW support the intention. 
· ZTE think that in Rel-16 the long period for Pcell was agreed. 
· QC think indeed we may need to clarify some things. 

CB Offline 011 to determine an acceptable change to remove inconsistencies (vivo).  
The current specification[1] allows the period of SSB to be configured from 5ms to 160ms.
ServingCellConfigCommonSIB ::=      SEQUENCE {
    downlinkConfigCommon                DownlinkConfigCommonSIB,
    uplinkConfigCommon                  UplinkConfigCommonSIB                                       OPTIONAL, -- Need R
    supplementaryUplink                 UplinkConfigCommonSIB                                       OPTIONAL, -- Need R
    n-TimingAdvanceOffset               ENUMERATED { n0, n25600, n39936 }                           OPTIONAL, -- Need S
    ssb-PositionsInBurst                SEQUENCE {
        inOneGroup                          BIT STRING (SIZE (8)),
        groupPresence                       BIT STRING (SIZE (8))                                   OPTIONAL  -- Cond FR2-Only
    },
    ssb-PeriodicityServingCell          ENUMERATED {ms5, ms10, ms20, ms40, ms80, ms160},
    tdd-UL-DL-ConfigurationCommon       TDD-UL-DL-ConfigCommon                                      OPTIONAL, -- Cond TDD
    ss-PBCH-BlockPower                  INTEGER (-60..50),
    ...,
    [[
    channelAccessMode-r16               CHOICE {
        dynamic                             NULL,
        semiStatic                          SemiStaticChannelAccessConfig-r16
    }                                                                                               OPTIONAL, -- Cond SharedSpectrum
    discoveryBurstWindowLength-r16      ENUMERATED {ms0dot5, ms1, ms2, ms3, ms4, ms5}               OPTIONAL, -- Need R
    highSpeedConfig-r16                 HighSpeedConfig-r16                                         OPTIONAL  -- Need R
    ]],
    [[
    channelAccessMode2-r17              ENUMERATED {enabled}                                        OPTIONAL, -- Cond SharedSpectrum2
    discoveryBurstWindowLength-v1700    ENUMERATED {ms0dot125, ms0dot25, ms0dot5, ms0dot75, ms1, ms1dot25} OPTIONAL,  -- Need R
    highSpeedConfigFR2-r17              HighSpeedConfigFR2-r17                                      OPTIONAL, -- Need R
    uplinkConfigCommon-v1700            UplinkConfigCommonSIB-v1700                                 OPTIONAL  -- Need R
    ]]
}
For the initial cell selection, the default SSB periodicity expected by UE is 20 ms, which implies that a cell with SSB period longer than 20ms may be missed by UE due to underestimation of cell’s signal strength. To be straightforward, the UE will attempt to measure non-existing transmission in this scenario. Hence, it leads to the following question: whether the operator will configure the period of SSB to be higher than 20ms(e.g. 160ms) for a PCell (which may be camped by an RRC_IDLE/INACTIVE UE who is required to read MIB on this cell); or the operator could only configure a SCell (which cannot be camped by an RRC_IDLE/INACTIVE UE so that access of MIB on this cell is not required) with SSB periodicity higher than 20ms?
In Rel-16, the feature of second SMTC was proposed by operator. The second SMTC can be configured with a longer periodicity than the first one on neighboring intra and inter-frequency cells, allowing the neighboring cells to be safely configured with SSB period longer than 20ms for better network energy efficiency. That is, UE is able to correctly measure signal strengths with the instruction of second SMTC. The field description of the second SMTC in SIB2 is excerpted for reference：
	smtc2-LP
Measurement timing configuration for intra-frequency neighbour cells with a Long Periodicity (LP) indicated by periodicity in smtc2-LP. The timing offset and duration are equal to the offset and duration indicated in smtc in intraFreqCellReselectionInfo. The periodicity in smtc2-LP can only be set to a value strictly larger than the periodicity in smtc in intraFreqCellReselectionInfo (e.g. if smtc indicates sf20 the Long Periodicity can only be set to sf40, sf80 or sf160, if smtc indicates sf160, smtc2-LP cannot be configured). The pci-List, if present, includes the physical cell identities of the intra-frequency neighbour cells with Long Periodicity. If smtc2-LP is absent, the UE assumes that there are no intra-frequency neighbour cells with a Long Periodicity.



There would be no limitation on the period of SSB transmission if UE in RRC_CONNECTED intends to read the MIB of a Scell. It is also for better network energy efficiency if the operator would like to use it just for throughput increase, e.g., Scell only cell. 

For Summary, there are at least two cases for the long period SSB/MIB, i.e. 160ms SSB/MIB.
Case1: 160ms SSB period for Pcell case due to introduction of SMTC2-LP 
Case2: 160ms SSB period for Scell case, e.g., Scell only 

3. Discussion
As described in the background, based on the current specification, both PCell and SCell can be configured with a long SSB period of 160ms at least from the view of ASN.1 code. The moderator does not see the specification restriction for the SSB period for NR cell (both PCell and SCell) to be set to 160ms somewhere.
Question 1: Do companies agree that the SSB period for NR cell (both PCell and SCell) can be set to 160ms, i.e. Case1 and Case 2? If not, please provide the reason.
	Company
	Yes/No
	Comments

	vivo
	Yes
	As the description in the background, we think that both Case1 and Case2 are real deployment cases. 

	Qualcomm Incorporated
	
	We think this is intended design from release-15. Not sure though why 160ms SSB periodicity for PCell is tied with smtc2-LP, which was only introduced in release-16.
We suggest RAN2 look at backward compatibility issues based on company comments.

	KDDI
	
	Similar comment to Qualcomm. Can all the existing UEs already under markets/the real networks handle the 160 msec periodicity? If some customer UEs cannot handle the 160 msec periodicity, then it would not camp on the cell, and it would not be acceptable to operators. So, if we try to agree the CR, first we should make sure that the change is backward compatible to all the existing UEs. If we cannot make it sure, then operators would not introduce the CR because of the risk, even if RAN2 agree the CR.

	Nokia
	Yes (see note)
	Agree with QC regarding the tie to smtc2-LP, given the age of the 160ms SSB periodicity feature.

RAN1#88b RAN1 sent an LS, R1-1706717, stating that the SS burst set periodicity default value for initial cell selection: 20/20 msec. This implies that a 160ms SSB periodicity should not apply to cells that support initial cell selection. An LS R1-1706708 was also sent to RAN4 for clarification about the 160ms SSB periodicity, asking “Specifically if 160 ms SS burst set periodicity can be used as synchronization source for UEs in RRC_CONNECTED and IDLE mode.” The MIB isn’t particularly related to synchronization, which implies that the 160ms SSB repetition isn’t intended for initial cell selection.
During RAN2#99bis, the following was concluded: “Update from offline: RAN1 have agreed that the SSB can be sent 80ms or 160ms but is modeling the TTI at 80ms. Question is what RAN2 would like the TTI of SIB1 to be (current option 80 or 160).”
RAN2#102 summary shows that topic of a MIB with 160ms periodicity was brought up in R2-1807375, entitled “Increase the MIB periodicity to 160ms for NR”. An LS was proposed to be sent to RAN1, but it was settled in offline, and no LS was sent. This change was for a different reason, but it is noted for its similarity.

	BT
	
	In the background, only SIB2 is captured but it is important to remind that same information can be broadcasted in SIB4.
As other mention, we do not see the need to link PCell with 160 ms (rel-15) and SMTC2-LP (rel-16)?

	MediaTek
	
	Case 2 is okay. We think SMTC2-LP is not related to this issue.

	Fujitsu
	Yes
	From ASN.1 point of view, 160ms periodicity can be configured. However, it is not clear that the 160ms periodicity is really used in a practical network. As Qualcomm and KDDI mentioned, RAN2 should discuss the UE in idle can work with 160ms SSB periodicity.

	Huawei, HiSilicon
	Yes
	We agree with the intention, and open to hear views from companies on backward compatibility.

	Samsung
	See the comment
	First of all, we share the concern from KDDI on the backward compatible issue.
Furthermore, coming to the original text, it says 'the MIB is always transmitted on the BCH with a periodicity of 80 ms ', so if BCH is not available, it is obvious that MIB will not be transmitted if the periodicity of SSB is 160 ms.
[vivo] I do not understand what is meaning about “BCH is not available”. BCH is the logical channel, how is not it available?

	LGE
	
	Case2 is OK, but it is quite unclear if 160 ms SSB for PCell is applicable to PCell with no backward compatibility issues.

	ZTE
	Yes, see comments
	From signalling point of view, we agree that in Rel-15, SSB period can also be set to 160ms, however, due to the cell searching requirement defined in RAN1 spec, it is not possible for network to configure 160ms SSB periodicity for standalone PCell because Rel-15 UEs cannot discover the cell. 
For overlapping deployment, it is possible to configure 160ms SSB periodicity for overlapping cells, and those cells can be discovered by Rel-16+UEs under the assistance of SMTC-LP.
For the discussion here, it is fine to decouple SMTC2-LP and 160ms PCell, since the spec will not describe the reason of configuring larger SSB periodicity. 
For SCell-only cells, we think it is not an essential case.


Summary
All companies agree that Case2, i.e. Scell only case is supported already in R15 without backward compatibility issue. 
Most companies think that Case1, i.e., Pcell case is supported already from R15 or R16. However, some companies see some restrictions from initial access due to RAN1 specification. 

With a fixed periodicity of 80ms, MIB is transmitted on PBCH, which is located right within SSB as specified in Clause 5.2.1 of TS 38.331:
	the MIB is always transmitted on the BCH with a periodicity of 80 ms and repetitions made within 80 ms (TS 38.212 [17], clause 7.1) and it includes parameters that are needed to acquire SIB1 from the cell. The first transmission of the MIB is scheduled in subframes as defined in TS 38.213 [13], clause 4.1 and repetitions are scheduled according to the period of SSB;


However, if a cell is configured with 160ms period of SSB, the MIB periodicity cannot be less than 160ms due to the dependency MIB of SSB, which is not included in the current specification. 

If the answer to Q1 is Yes, whether companies agree that the transmission periodicity of MIB is 160ms if the SSB period is set to 160ms?
Question 2: Do companies agree that MIB is transmitted with the periodicity of 160ms under the condition that SSB is transmitted every 160ms? 
	Company
	Option
	Comments

	vivo
	Yes
	MIB always couples with SSB.

	Qualcomm Incorporated
	Yes
	

	KDDI
	Yes
	

	Nokia
	Yes
	

	BT
	Yes
	

	MediaTek
	
	Do we really have this kind of cell in the field?
Do we also have to change 38.212 to support this?
[bookmark: _Toc19798758][bookmark: _Toc26467229][bookmark: _Toc29326590][bookmark: _Toc29327740][bookmark: _Toc36045930][bookmark: _Toc36046190][bookmark: _Toc36046336][bookmark: _Toc45209253][bookmark: _Toc51852426]7.1	Broadcast channel
Data arrives to the coding unit in the form of a maximum of one transport block every 80ms. The following coding steps can be identified:
If no really issue found in field, we prefer no change.

	Fujitsu
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Samsung
	Yes
	As said above, the original text says 'the MIB is always transmitted on the BCH with a periodicity of 80 ms ', so if BCH is not available, it is obvious that MIB will not be transmitted if the periodicity of SSB is 160 ms.
[vivo] I do not understand what is meaning about “BCH is not available”. BCH is the logical channel, how is not it available?


	LGE
	Yes
	MIB must come along with SSB

	ZTE
	Yes
	


Summary
Almost all companies think MIB should be sent by 160ms period in case of 160ms SSB period.  

If Yes to Q2, the described situation is inconsistent with the current specification. The specification thus needs to be corrected accordingly. Do companies view the change in CR R2-2211763 to be acceptable? If not, please provide your wording.
Question 3: If Yes to Q2, Do companies view the change in CR R2-2211763 to be acceptable? If not, please provide your wording. 
	Company
	Yes/ No/
Yes with changes
	Comments

	vivo
	Yes
	

	Qualcomm Incorporated
	Yes
	This is acceptable to us, but we suggest RAN2 look at backward compatibility issues based on company comments.

	KDDI
	
	We think we should check backward compatibility issues, first.

	Nokia
	Yes
	Agree with QC and KDDI, but since the 160ms SSB periodicity feature seems to have been created with synchronization considerations in mind, this periodicity isn’t intended for initial cell search, and because the MIB could not have possibly been transmitted without the SSB in the first place, regardless of SSB periodicity, it is not clear what the backwards compatibility issue could be.
It does seem that the issue was settled in previous meetings, but we do not see the clarification to the standard as changing any functionality, but simply clarifying the existing functionality.

	BT
	Conditional
	Proposal is acceptable to us if it does not introduce backward incompatibility issues to legacy UEs.

	MediaTek
	No
	See our comment in Q2.

	Fujitsu
	
	We agree the intention of the CR. But it is not clear that 160ms SSB periodicity is configured as a practical value in the field and there is backward compatibility issue if the value 160ms is configured.

	Huawei, HiSilicon
	Yes
	We are fine to check backward compatibility based on companies views.

	Samsung
	No
	As explained earlier, the current text is okay.

	LGE
	Yes
	CR itself seems fine, but it should be checked first if 160ms SSB is applicable for PCell with no BC issues. 

	ZTE
	Yes
	As we explained in Q1, we think the spec already supports the network to configure 160ms SSB PCell by introducing SMTC-LP2. Such kind of cells are visible to Rel-16+ idle/inactive UEs who support SMTC-LP2. For Rel-15 UEs, in RRC_CONNECTED mode, this kind of cells can also be configured as target cell in handover. Whether to deploy 160ms SSB PCell is up to network implementation, we do not see backward compatible issues on that. 


Summary
Most companies think that the change in CR R2-2211763 is acceptable.

If the current specification needs to be modified, which Release do companies suggest to change from, Rel-15 or Rel-16?.  
Question 4: If the current specification needs to be modified, which Release do companies suggest to change from, Rel-15 or Rel-16?
· Option 1: Rel-15
· Option 2: Rel-16
	Company
	Option
	Comments

	vivo
	Both OP1 and OP2
	We should give the consistency from R15. 

	Qualcomm Incorporated
	Option 1
	This is a fundamental design issue which affects UEs of all releases. If not clarified in release-15, it does not make sense to make any change.
We suggest RAN2 look at backward compatibility issues based on company comments.

	KDDI
	
	If no backward compatibility issues, then we can make it from Rel-15. But we think we should check backward compatibility issues first anyway.

	Nokia
	Option 1
	Agree with QC and KDDI.

	BT
	Option 1 but conditional to Q3
	As we mention before in Q3, it is important this change does not causes backwards incompatibility issues to legacy UEs.

	Fujitsu
	See comments
	Agree with KDDI and BT. If it does not cause backward compatible issues to the legacy UE, we accept the changes from Rel-15.

	Huawei, HiSilicon
	If to change, Option 1
	

	LGE
	Option1
	Agree with QC

	ZTE
	Option 1
	Agree with QC.


Summary
Most companies think that we can give the CR form R15. 
4. Conclusion
The summary: 
All companies agree that Case2, i.e. 160ms SSB period for Scell only case is supported already in R15 without backward compatibility issue. 
Most companies think that Case1, i.e., 160ms SSB period Pcell case is supported already from R15 or R16. However, some companies see some restrictions from initial access due to RAN1 specification.
Almost all companies think MIB should be sent by 160ms period in case of 160ms SSB period. 
Most companies think that the change in CR R2-2211763 is acceptable.
Most companies think that we can give the CR form R15.
Based on the summary, we would like to give the below proposals. 
Proposal1: RAN2 confirms that the 160ms MIB period in case of 160ms SSB period is supported from R15 for Scell only case. 
Proposal2: RAN2 confirms that the 160ms MIB period in case of 160ms SSB period can be supported from R15 for Pcell case, there may be some restrictions for the deployment due to RAN1 specification for initial access. 
Proposal3: R2-2211763, R2-2211764 and R2-2211765 are agreed. 
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