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	Reason for change:
	Changes to clause 5.5 in CR 0971r2 to TS 36.300 in R2-1702192 added some (but not all) of the functionality needed to allow the NB-IoT UE and RAN to use more than one NB-IoT carrier for UE paging.

The related Rel 14 TS 36.304, TS 36.331 and TS 36.413 show that the functionality builds on paging-support functionality introduced in rel-12 for Cat 0 E-UTRAN devices. This paging-support functionality was useful, but not essential, for these Rel-12 cat 0 devices. (See TS 36.300 clause 23.7, last paragraph.)

The Rel-12 concept is that when the UE Attaches to the network (i.e. not at every Tracking Area Update), the MME causes the eNB to request the UE to send the UE Radio Capabilities to the eNB. This request makes a R12 Cat 0 UE also send the UE-RadioPagingInfo to the eNB.The eNB then forwards the UE-RadioPagingInfo to the MME; the MME stores it; and at all subsequent S1 interface paging events, the MME can add it to the S1-AP paging message.

In Release 13, NB-IoT was added to the 3GPP system, and a UE-RadioPagingInfo-NB information element was added to TS 36.331. However this IE really contains no information and has no specification text related to its use, so whether R13 NB-IoT eNBs or MMEs do anything with it is unknown.

In R13, when an eNB receives S1-AP paging messages it knows that the paging is for NB-IoT rather than WB-EUTRAN from either (or both):
a) The 12 bit rather than 10 bit UE identity index used in the Paging Occasion calculation; 
b) The Tracking Area Code (which is specified to be different on NB-IoT and WB-EUTRAN cells).

Overall, there is no clear R13 requirement on the R13 NB-IoT eNB to forward the RadioPagingInfo-NB it receives from the UE to the MME, nor for an (e.g. NB-IoT specific) MME to store it, nor for that MME to add it to S1-AP paging message.


With the NB-IoT multi-carrier paging feature, the eNB and UE both use the fact that the UE supports (or does not support) “multiCarrierPaging-r14” in the calculation for the UE’s Paging Occasion.

Hence for a PLMN that wishes to use this Rel 14 feature it is essential that:

a) ALL NB-IoT eNBs broadcasting that PLMN’s MNC and MCC (including those operated by a different RAN operator using MOCN) implement the forwarding of the RadioPagingInfo-NB from the UE to the MME.

b) The NB-IoT MME implements what seems to be an optional feature for Rel 12 Cat 0 E-UTRAN devices.

Note that because the MME does not inspect the ASN.1 in the RadioPagingInfo-NB, the MME will send the 14 digit UE Identity index for all NB-IoT UEs in the S1 Paging messages (sent to multi-carrier NB-IoT cells). Hence the presence/absence of the 14 digit UE identity index cannot be used by the eNB to determine that the UE does/does not support multiCarrierPaging-r14.

	
	

	Summary of change:
	[bookmark: _GoBack]Add essential requirements into clause 5.5a on Multi-carrier operation for NB-IoT.

Impact assessment towards the previous version of the specification (same release):
This CR has no stage 3 impacts and is fully backward compatible. However, the feature will not work unless the PLMN is implemented according to this CR.


	
	

	Consequences if not approved:
	Mobile terminating traffic/SMS/signalling will fail for NB-IoT devices implementing multiCarrierPaging-r14.

Long standing TSG requirements to support network sharing are not met.
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************ start of changes *************
[bookmark: _Toc20402726]5.5a	Multi-carrier operation for NB-IoT
For NB-IoT, multi-carrier operation is supported.
The UE in RRC_CONNECTED can be configured, via UE-specific RRC signaling, to a non-anchor carrier, for all unicast transmissions. The UE in RRC_IDLE, based on broadcast/multicast signaling, can use a non-anchor carrier for SC-PTM reception. The UE in RRC_IDLE can, based on broadcast signaling, use a non-anchor carrier for paging reception. The UE in RRC_IDLE or RRC_CONNECTED, based on broadcast signaling, can use a non-anchor carrier for random access. If the non-anchor carrier is not configured for the UE, all transmissions occur on the anchor carrier. The valid anchor and non-anchor carrier combinations are provided in Table 5.5a-1 for FDD and Table 5.5a-2 for TDD.
A PLMN that uses a non-anchor carrier for paging in some NB-IoT eNBs shall ensure that all NB-IoT eNBs in that PLMN (including those using MOCN network sharing) implement the forwarding of the RadioPagingInfo-NB from the UE to the MME. The PLMN shall also ensure that the MMEs used by NB-IoT UEs support the storage of RadioPagingInfo-NB and that the MMEs include it in all subsequent S1 interface Paging messages.
Table 5.5a-1: Anchor and non-anchor carrier deployment combinations in FDD
	
	Anchor Carrier

	
	
	In-band
	Guard-band
	Standalone

	Non-Anchor Carrier
	In-band
	Valid (Note 1)
	Valid (Note 1)
	Valid (Note 2, Note 3)

	
	Guard-band
	Valid (Note 1)
	Valid (Note 1)
	Valid (Note 2, Note 3)

	
	Standalone
	Valid (Note 2, Note 3)
	Valid (Note 2, Note 3)
	Valid (Note 2)



Table 5.5a-2: Anchor and non-anchor carrier deployment combinations in TDD
	
	Anchor Carrier

	
	
	In-band
	Guard-band
	Standalone

	Non-Anchor Carrier
	In-band
	Valid (Note 1)
	Valid (Note 1)
	Invalid

	
	Guard-band
	Valid (Note 1)
	Valid (Note 1)
	Invalid

	
	Standalone
	Invalid
	Invalid
	Valid (Note 2)



NOTE 1:	Both carriers associated with the same LTE cell.
NOTE 2:	Total frequency span to not exceed 20MHz and both anchor and non-anchor carriers synchronised.
NOTE 3:	Not applicable to SC-PTM reception.

******** End of changes ***************
