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1   Introduction
In RAN3#91bis meeting, the CR[1] was endorsed as baseline CR, to indicate the RAT Type of each TAC to the MME during S1 setup procedure.

In this contribution, we further analyses a potential issue of the endorsed baseline CR, and provide the Text Proposal to update it.

2   Discussion
The reason for change of the CR[1] is:

	SA2 has decided that a TAC will be composed of cells of the same RAT-Type.

Further it was decided that any kind of inter-RAT mobility between different RAT Types shall be prohibited. This requires knowledge in the MME of the mapping between RAT-Type and TACs in order to allocate proper TAs within which the UEs will be registered. 

Since the MME already receives the TAC in the S1 Setup Request message, adding the RAT-Type associated with each TAC in the S1 Setup Request can avoid a tedious O&M configuation of this mapping in the MME.

The knowledge of this mapping also enable the MME to infer the RAT-Type from the TAI when receiving an Initial UE Message message or an UL NAS Transport message. 


As shown in the highlighted words, when UE access to the network, the MME will identify the RAT Type of the UE via the TAI provided in INITIAL UE MESSAGE message, and the RAT Type was received during S1 setup in a per TAC granularity.

Looking at the information structure used in S1 SETUP REQUEST message, for each eNB, there will be list of supported TAs, and a list of broadcast PLMNs will be provided together for each TAC.

	Supported TAs
	
	1..<maxnoofTACs>
	
	Supported TAs in the eNB.
	GLOBAL
	reject

	Supported TAs
	M
	
	9.2.3.7


	Broadcast TAC.
	-
	

	>TAC
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs.
	-
	

	>Broadcast PLMNs
	M
	
	9.2.3.8
	
	
	

	>>PLMN Identity
	O
	
	9.2.1.x

	RAT-Type associated with the TAC
	YES
	reject


Upon receiving the S1 SETUP REQUEST message, from the MME point of view, for non shared network, per TAC and per TAI granularities are the same granularity. But in shared network, it is not clear whether per TAC or per TAI (i.e. per TAC of the indicated PLMN(s)) RAT Type should be stored by the MME. There are different scenarios needs to be considered:

As shown in Figure1, in S1 SETUP REQUEST message from eNB1 to the MME, the included information will be: TAC=1, PLMN1, PLMN2, RAT Type = NB-IoT. The eNB1 will broadcast two PLMNs in Uu interface, and from MME point of view, the received RAT Type is NB-ioT of the indicated TAC1 applies to the two PLMNs (PLMN1, PLMN2). For neighbour eNB2 with cell2 of PLMN1, if TAC=1 is configured in this cell, this cell has to be a NB-IoT cell as cell1.
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Figure1

For neighbour eNB3 with NB-IoT cell3 of PLMN1, and neighbour eNB4 with LTE cell4 of PLMN2, we cannot guarantee that these two PLMNs will not configure the same TAC= 2 for these two cells, if same TAC = 2 is used in cell3 and cell4, the MME will not able to identify the RAT Type of TAC2. And similar for eNB5 which controls two cells of different RAT type, each of them belongs to one PLMN, if the same TAC3 is used by those two PLMNs, the MME will not able to identify the RAT Type of TAC3 either.

Based on all of these scenarios, it is better to use per TAI granularity (i.e. per TAC of the indicated PLMN(s)) RAT Type.

Proposal: provide the RAT Type in per TAI (i.e. per TAC of the indicated PLMN(s)) granularity instead of per TAC from eNB to the MME.

3   Proposal
This contribution we analyses the per TAC and per TAI RAT Type granularities in shared network, and get the following proposal:
Proposal: provide the RAT Type in per TAI (i.e. per TAC of the indicated PLMN(s)) granularity instead of per TAC from eNB to the MME.

It is proposed to capture the Text Proposal in section 4 to the baseline CR.
4   Text Proposal to the baseline CR

8.7.3.2
Successful Operation

---skip the unchanged part---

If the S1 SETUP REQUEST message contains the eNB Name IE the MME may use this IE as a human readable name of the eNB.
If the eNB supports NB-IoT it shall include, for each TAC of the indicated PLMN(s) supporting NB-IoT, the RAT Type IE in the S1 SETUP REQUEST. 

If the S1 SETUP RESPONSE message contains the MME Name IE the eNB may use this IE as a human readable name of the MME.

---skip the unchanged part---

9.1.8.4
S1 SETUP REQUEST

This message is sent by the eNB to transfer information for a TNL association.

Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	Global eNB ID
	M
	
	9.2.1.37
	
	YES
	reject

	eNB Name
	O
	
	PrintableString(SIZE(1..150,…))
	
	YES
	ignore

	Supported TAs
	
	1..<maxnoofTACs>
	
	Supported TAs in the eNB.
	GLOBAL
	reject

	>TAC
	M
	
	9.2.3.7


	Broadcast TAC.
	-
	

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs.
	-
	

	>>PLMN Identity
	M
	
	9.2.3.8
	
	
	

	>RAT-Type
	O
	
	9.2.1.x


	RAT-Type associated with the TAC of the indicated PLMN(s).
	YES
	reject

	Default Paging DRX
	M
	
	9.2.1.16
	
	YES
	ignore

	CSG Id List
	
	0..1
	
	
	GLOBAL
	reject

	>CSG Id
	
	1 .. <maxnoofCSGIds>
	9.2.1.62
	
	
	

	UE Retention Information
	O
	
	9.2.1.112
	
	YES
	ignore
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