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1 Introduction

Based on the discussion on [R2-1802039] following agreements were made:

Agreements

1
SI Area ID and Ran Area ID are independent

2
SI Area ID is unique with PLMN or TA

FFS Whether to select PLMN or TA

· =>
Offline discussion to try to conclude the FFS (Offline discussion #32, Samsung)

The offline discussion is an attempt to resolve the FFS on the scope of Area ID.

2 Discussion

2.1 Scope of Area ID in Tracking Area (TA)

The tracking area code is 2 octet (16 bits) which means 2^16 i.e. approx. 65000 TAs are available in a given PLMN. The general understanding is for a given PLMN the TAC within that PLMN is unique, however it is network deployment option that the TAC can be repeated separated by several hundreds of kilometers in the PLMN. 

Observation#1: 16 bits TAC is unique within the PLMN from UE point of view. 

Companies are invited to share their understanding on Observation#1. 
	Company
	Views on the understanding for Observation#1

	Ericsson
	In our understanding, the fact that the network may reuse TACs means TAC is locally unique, but not necessarily unique within the PLMN.

	Nokia
	We agree with observation and I think also Ericsson. It is up to NW to utilize TACs repeatedly in PLMN but from UE point of view it should be unique.

	Intel
	We agree with the observation.

	ZTE
	Agree with observation 1. At UE side, the UE check whether the TA changed only based on the TAI= PLMN+TAC, so the TAC shall be unique within the PLMN from UE point of view. 

	CATT
	Agree with Observation#1. In LTE, The IE TrackingAreaCode is used to identify a tracking area within the scope of a PLMN, and E-UTRAN configures only one value for this parameter per PLMN.

	Panasonic
	We agree with the observation.

	Huawei
	Agree 


In [R2-1802039] it is proposed the System Information Area ID (SIAID) is unique within a given TA. The SIAID is not repeated within a given TA but it can be repeated across different TA as depicted in Figure 1 below.
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Figure 1: SIAID scope within TA [R2-1802039] 
Based on the email discussion report [R2-1803422] following agreements were reached at RAN2#101 as follows:
Agreements on stored SI

1.1.1: Value tag associated with each SIB of Other SI (OSI) available in cell is included in SIB1 regardless of whether the SIB is broadcasted or provided on demand. 

FFS size of value tag

1.1.2: For “cell specific” SIB the LTE principle is applicable for determining the validity of the stored information corresponding to that SIB 

FFS Whether it is necessary to support a case where a SIB is area specific but within that area there are some cells which provide cell specefic version of the SIB.

1.2.1: Adopt the LTE principle for validity of stored system information based on expiry of validity timer regardless of the SIB is “cell-specific” or “area-specific”. Single validity timer for all cases is the baseline.

1.2.2: The SI storage and management of stored SI can be left to UE implementation. Decision to store a SIB and how many to store is UE implementation.

1.3.1: System Info Area ID, if signalled, is signalled in SIB1 separately and in addition to value tags associated with each SIB available in the cell. 

1.3.2a: The rules for defining whether a stored SIB is valid in the current cell will be clearly defined in the spec, and if the UE doesn't have a valid stored SIB for the current cell then the UE must acquire.

2
A SIB can be configured to be cell specific or area specific (not applicable SIB1). Whether this is configured per SIB or configured per SI message to be concluded when ASN.1 is specified.

3
At most one AreaID can be indicated within SIB1, and if indicated then applies to all area specific SIBs available in the cell.
Based on the highlighted bullet the SIAID is included in SIB1. The TAC is also included in SIB1. Assuming the SIAID is X bits and the TAC is 16 bits then [R2-1803422] proposes the following:

“Proposal 1: The SIA should be smaller than or equal to the TA and the TAI (broadcasted in MSI) +SIAID (SIA index in a TA) can uniquely identify an SI area.”

The proposal from [R2-1803422] can be interpreted with following observations:

Observation#2: UE appends the TAC bits as MSB to the X bits of SIAID to build the complete SIAID.

Observation#3: The complete SIAID is unique within the PLMN.
Companies are invited to share their understanding on Observation#2 and Observation#3. 
	Company
	Views on the understanding for Observation#2 and Observation#3

	Ericsson
	We do not think it’s necessary to formally combine the TAC and SIAID. The UE will simply need to store both TAC and SIAID, and when comparing a new SIAID check that the TAC is still the same. How this storing and comparison is done can be left up to UE implementation.
Given our understanding of Observation 1, we would prefer to rephrase the observation 3 to “The combination of TAC+SIAID is locally unique in PLMN”. 

	Nokia
	We agree with observations.

	Intel
	Observation 2 is more UE implementation.  We agree with Observation#3

	ZTE
	We agree with the observation 2 and 3. We think the SIA should be smaller than or equal to the TA and the TAI (broadcast in SIB1) +SIAID (SIA index in a TA) can uniquely identify an SI area.

	Samsung
	It is not required to combine the TAC and SIAID because the network should be able to configure the SIAID independent of TA. This options puts a restriction on network implementation and the flexibility to have independent areas with cells having same SIBs is compromised.

	CATT
	Agree with Ericsson. SIAID has different function from TAC, and the range of SIA could be smaller, equal or larger than TA. Thus it would be better not to combine SIAID and TAC.

	Panasonic
	We are okay with observation 2, but an additional indication might be required in SIB1 to instruct UE to do so. Because according to section 2.2 UE will have different behavior.

	Huawei
	Agree


Assuming for e.g. the SIAID X bits are equal to 8 bits, then complete SIAID is 24 bits.
2.2 Scope of Area ID in PLMN independent of TA
If the SIAID is defined independent of TAC then 16 bits would be required for the SIAID to be included in SIB1 to achieve the same level uniqueness as the TAC. This would mean the SIAID is independent of TAC but the geographic area covered by the SIAID would be similar to that covered by the PLMN. As a network deployment option similar to repetition of TAC it is a possibility to repeat the SIAID separated by several hundreds of kilometers while maintaining the uniqueness from the UE point of view. Following observations can be made:

Observation#4: It is possible to make SIAID independent of TAC and achieve the same level of uniqueness for the SIAID as the TAC.
Observation#5: It is network deployment implementation aspect that the SIAID can be repeated within the PLMN but still maintain the uniqueness of SIAID from UE point of view.
Companies are invited to share their understanding on Observation#4 and Observation#5. 
	Company
	Views on the understanding for Observation#4 and Observation#5

	Ericsson
	We agree with Observations 4 and 5.

	Nokia
	We don’t see need to complicate by having two different SIAIDs. Just adding more granularity to TAC is sufficient. 

	ZTE
	For observation 4, we don’t see any strong motivation to do that, and which also need more bits(16bits). we prefer to keep the uniqueness of SIAID in one TAI.

	Samsung
	We prefer the option to make SIAID independent of TAC. It is network implementation issue how to ensure the SIAID is locally unique to the UE within the PLMN assuming sufficient granularity is available in the SIAID range.

	CATT
	Agree with Observations#4 and #5.

	Huawei
	It is sufficient for UE to say the SIAID is unique within the TA.


Compared to the solution in section 2.1 where X = 8 bits were required to be transmitted in SIB1, the solution in section 2.2. would require extra 8 bits to be signaled in SIB1.

Observation#6: Additional 8 bits for SIAID would be required to be included in SIB1 compared to solution in section 2.1.

  Companies are invited to share their understanding on Observation#6. 
	Company
	Views on the understanding for Observation#6

	Ericsson
	In our understanding network would need 16 bits (TAC size) to reach the same level of uniqueness. However, it’s not clear to us what level of uniqueness is really needed for SIAID.

	Nokia
	8bits OK but we could live with less e.g. 6bits as well

	ZTE 
	We also think 16 more bits are needed for the solution in 2.2. So we perfer the solution in 2.1 to keep uniqueness of SIAID in TAC.

	Samsung
	In our understanding it can be discussed if a granularity between 8 bits to 16 bits for SIAID is sufficient so that network implementation can ensure the SIAID is locally unique to the UE. 

	CATT
	We think 16 bits or less are needed for SIAID of solution in section 2.2.

	Huawei
	We don’t see the need to further discuss detailed aspects of this solution. 


If companies have any other additional views on the solutions in section 2.1 and section 2.2, these can be expressed below.
	Company
	Additional views (if any)

	Panasonic
	We think the case where the SIAID is exactly the same as the TAI or PLMN ID should also be taken into account when we are designing the ASN.1 for SIAID.

	
	

	
	

	
	


3 Conclusion 
Main questions to be answered:

1. Can the network implementation ensure the SIAID is locally unique to the UE? 
YES, which means the SIAID can be repeated within the PLMN

2. Should the SIAID be configured in conjunction with the tracking area or independent of the tracking area?

Assuming X bits assigned to the SIAID, if the SIAID is configured in conjunction with the TAC, then 2^X locally unique SIA can be configured within the tracking area. The restriction is the configured SIA size is either smaller than TA or equal to TA size. Further a configured SIA cannot overlap across TA boundaries.

Assuming Y bits assigned to the SIAID, if the SIAID is configured independent of the TAC, then 2^Y locally unique SIA can be configured. The SIA size may be smaller than TA, equal to TA or larger than TA size.  A configured SIA may overlap across TA boundaries. However, Y > X with more number bits required for the SIAID
3. Company preferences:

ZTE, Nokia, Interdigital, Intel, Panasonic, Huawei prefer SIAID uniqueness within the TA, 

Samsung, CATT prefer SIAID independent of TA

Ericsson do not have strong preference.

Based, on company preference following is proposed:

Proposal#1: SI Area ID (SIAID) is locally unique within TA. FFS [X] Bits allocated to SIAID in SIB1. 
Proposal#2: TAC + SIAID combination to be taken into account while defining rules for validity of stored area-specific SIBs.
_1581356127.vsd
�

�

�

SIAID 1


SIAID 2


SIAID 3


SIAID 4


TA 1



