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1. 
Introduction

As part of the WI on Further EUL enhancements ([1]), one potential optimization area regards the SIB value tag wrap-around issue, as identified during the study item ([2]). This paper proposes one general solution to this problem.
2. 
Discussion
At RAN2#85, a proposal was discussed [3] focusing specifically on SIB3 issues (missed value tag updates) and possible solutions (e.g. re-acquiring SIB3 upon state transition from CELL_DCH, cell reselection or re-entering service area, regardless of the value tag). One concern raised during such discussion was that the value tag wrap-around issue may also be applicable to other SIBs, than SIB3, potentially subject to frequent updates in case of a more dynamic access control in a certain cell, for example SIB5. Thus a more general solution may be considered.

One identified option is to extend the range of the existing value tags, in particular the range of the Cell Value tag IE (used for many cell-specific SIBs), currently defined as Integer (1..4) (see [4]). Some RRC references and details are provided in Annex.  

While the extended Cell Value tag could be re-used for many SIBs, the optimization (and spec/implementation impacts) may be limited only to SIBs expected to cause wrap-around issues. As identified so far, it is proposed to extend the value tag range for SIB3 and SIB5.   
Regarding the amount of the value tag range extension, two possible options are to increase the maximum value (from 4) to 8 or 16. In order to provide a higher reliability (i.e. less likelihood of wrap-around issues), 16 would be preferred.
At high level, the expected handling of the new value tag (defined as a new IE, e.g. Cell value tag_2) would be as follows:

· UTRAN will have to compute/update and broadcast two cell value tags for SIB3&5, the legacy and the new one. UTRAN will continue using legacy cell value tag for other SIBs;
· UEs can use the legacy cell value tag or the extended one for SIB3&5, depending on what the NW supports/uses (based on the presence of the new IE in SIB3&5). UE will continue using legacy cell value tag for other SIBs. 

Legacy UEs and Networks will not be impacted.
3
Conclusion

Based on the above considerations, the following is proposed to RAN2.
Proposal 1: RAN2 should consider extending the range of the Cell Value tag IE, at least for SIB3 and SIB5. RAN2 should discuss whether the maximum value should be changed (from 4) to 8 or 16.
4. 
References

[1] RP-132078: New WI on Further EUL enhancements, Ericsson.

[2] RP-132011: TR 25.700, Ericsson.

[3] R2-140164: Considerations on SIB3 reading enhancements, Huawei, HiSilicon
[4] TS 25.331: Radio Resource Control (RRC) specification

Annex (Extract from 25.331)
13.4.32
VALUE_TAG
This variable contains information about the value tag for the last received system information block of a given type, for all system information blocks using value tags. The UE shall maintain one instance of this variable for the current selected cell. The UE may store several instances of this variable, one for each cell, to be used if the UE returns to these cells.

All IEs in this variable shall be cleared when switched off. All IEs in this variable except for the IE "SIB 16 value tag list" shall be cleared at selection of a new cell and this cell broadcasts an IE "PLMN Identity" in the MIB which is different from the IE "PLMN Identity" broadcast in the MIB in the previously selected cell. The IE "SIB 16 value tag list" is cleared when NAS informs AS about a new selected PLMN.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	MIB value tag
	OP
	
	MIB value tag 10.3.8.9
	Value tag for the master information block
	

	SB 1 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the scheduling block type 1
	

	SB 2 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the scheduling block type 2
	

	SIB 1 value tag
	CV-GSM
	
	PLMN value tag 10.3.8.10
	Value tag for the system information block type 1
Note: IE ‘PLMN value tag’ is used for SIB1 but the area scope for SIB 1 is Cell.
	

	SIB 2 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 2
	

	SIB 3 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 3
	

	SIB 4 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 4
	

	SIB 5 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 5 or 5bis
	

	SIB 6 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 6
	

	SIB 11 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 11
	

	SIB 11bis value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 11bis
	REL-6

	SIB 12 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 12
	

	SIB 13 value tag
	CV-ANSI
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 13
	

	SIB 13.1 value tag
	CV-ANSI
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 13.1
	

	SIB 13.2 value tag
	CV-ANSI
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 13.2
	

	SIB 13.3 value tag
	CV-ANSI
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 13.3
	

	SIB 13.4 value tag
	CV-ANSI
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 13.4
	

	SIB 15 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 15
	

	SIB 15bis value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 15bis
	REL-7

	SIB 15.1 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 15.1
	

	SIB 15.2 value tag list
	OP
	1 to <maxSat>
	
	List of value tags for all stored occurrences of system information block type 15.2
	

	>SIB 15.2 value tag
	MP
	
	Cell value tag 10.3.8.4
	
	

	>SIB occurrence identity and value tag
	MP
	
	SIB occurrence identity and value tag 10.3.8.20b
	
	

	SIB 15.3 value tag list
	OP
	1 to <maxSat>
	
	List of value tags for all stored occurrences of system information block type 15.3
	

	>SIB 15.3 value tag
	MP
	
	PLMN value tag 10.3.8.10
	Value tag for the system information block type 15.3
	

	>SIB occurrence identity and value tag
	MP
	
	SIB occurrence identity and value tag 10.3.8.20b
	
	

	SIB 15.4 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 15.4
	

	SIB 15.5 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 15.5
	

	GANSS specific SIBs
	OP
	1 to <maxGANSS>
	
	
	REL-7

	>GANSS ID
	MD
	
	Integer(0..7)
	Identifier for GANSS, absence of this IE means Galileo.
For coding description see NOTE 1 in 10.3.7.90b.
	REL-7

	>SBAS ID
	CV-GANSS‑ID‑SBAS
	
	UE positioning GANSS SBAS ID 10.3.7.97e
	
	REL-8

	>SIB 15.1bis value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 15.1bis
	REL-7

	>SIB 15.2bis value tag list
	OP
	1 to <maxSat>
	
	List of value tags for all stored occurrences of system information block type 15.2bis
	REL-7

	>>SIB 15.2bis value tag
	MP
	
	Cell value tag 10.3.8.4
	
	REL-7

	>>SIB occurrence identity and value tag
	MP
	
	SIB occurrence identity and value tag 10.3.8.20b
	
	REL-7

	>SIB 15.2ter value tag list
	OP
	1 to <maxSat>
	
	List of value tags for all stored occurrences of system information block type 15.2ter
	REL-8

	>>SIB 15.2ter value tag
	MP
	
	Cell value tag 10.3.8.4
	
	REL-8

	>>SIB occurrence identity and value tag
	MP
	
	SIB occurrence identity and value tag 10.3.8.20b
	
	REL-8

	>SIB 15.3bis value tag list
	OP
	1 to <maxSat>
	
	List of value tags for all stored occurrences of system information block type 15.3bis
	REL-7

	>>SIB 15.3bis value tag
	MP
	
	PLMN value tag 10.3.8.10
	Value tag for the system information block type 15.3bis
	REL-7

	>>SIB occurrence identity and value tag
	MP
	
	SIB occurrence identity and value tag 10.3.8.20b
	
	REL-7

	>SIB 15.6 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 15.6
	REL-7

	>SIB 15.7 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 15.7
	REL-7

	>SIB 15.8 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 15.8
	REL-7

	SIB 16 value tag list
	OP
	1 to <maxPredefConfig>
	
	List of value tags for all stored occurrences of the system information block type 16
	

	>Predefined configuration identity and value tag
	MP
	
	Predefined configuration identity and value tag 10.3.8.11
	
	

	SIB 18 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 18
	

	SIB 19 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 19
	REL-8

	SIB 20 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 20
	REL-8

	SIB 21 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 21
	REL-11

	SIB 22 value tag
	OP
	
	Cell value tag 10.3.8.4
	Value tag for the system information block type 22
	REL-11


10.3.8.4                 Cell Value tag
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Cell Value tag
	MP
	
	Integer (1..4)
	


10.3.8.9                 MIB Value tag
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	MIB Value tag
	MP
	
	Integer (1..8)
	


10.3.8.10               PLMN Value tag
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	PLMN Value tag
	MP
	
	Integer (1..256)
	


10.3.8.20c             SIB occurrence value tag
This information element is used to identify different versions of SIB occurrence for System Information Block types 15.2, 15.2bis, 15.2ter, 15.3 and 15.3bis.
	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	SIB occurrence value tag
	MP
	
	Integer(0..15)
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