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1 Introduction
At RAN#74, [1] on Way forward on IOT indication for unicast frequency hopping was endorsed. This document discusses how such IOT indication could be introduced, and proposes a solution.
2 Discussion

In [1], the following is stated:

RAN2 have earlier discussed the alternatives for introducing such “early UE indication” for other use cases. This includes:
1) Introduce a new EstablishmentCause in RRCConnectionRequest.
a. There is currently only one spare value left. 

b. Using EstablishmentCause to indicate Support of FH would mean that supporting UE would not be able to indicate any other existing value.
· Alternative is not feasible.

2) Use a “spare” value on “message level” in RRCConnectionRequest.
a. There is only one spare bit left in RRCConnectionRequest, meaning that future extensions of the message are not possible. We prefer this remaining “spare bit” is saved for future use.
· Alternative is not feasible.

3) Use a currently reserved LCID value in MAC as “early UE indication”.
a. This alternative has already been used to indicate “Category 0”.
· Alternative is feasible.

Given the above, we propose that the early UE indication of “FH IoT status” is introduced using a specific LCID value in MAC header. A supporting (fully tested) UE uses this specific LCID value when using PRACH resources for BL UEs and UEs in CE. 
Proposal 1 A supporting (fully tested) UE uses specific LCID value when using PRACH resources for BL UEs and UEs in CE.

We also propose to introduce the “FH IoT status” as a regular UE capability, to enable e.g. that

· the “FH IoT status” is conveyed to target eNB at handover, and
· the “FH IoT status” is conveyed from UE not using PRACH resources for BL UEs and UEs in CE (i.e. non-Cat M1 UE in normal coverage) for a reconfiguration/handover to unicast MPDCCH/PDSCH/PUSCH resources using frequency hopping.
Proposal 2 The “FH IoT status” is also introduced as a regular UE capability.

3 Conclusion

In this document, we have discussed alternative solutions to introduce IOT status indication for unicast MPDCCH/PDSCH/PUSCH frequency hopping [1].
We ask RAN2 to agree on the following:

Proposal 3 A supporting (fully tested) UE uses specific LCID value when using PRACH resources for BL UEs and UEs in CE.

Proposal 4 The “FH IoT status” is also introduced as a regular UE capability.


Draft CRs are provided in [2] - [4].
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[5] The LS in R1-166044 provided combinations for the “legacy” DL categories, but not for the new DL UE Categories 1.2Gbps/1.6Gbps
New UL categories from LS: 

	UE UL Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL
	Support for 256QAM in UL

	UL Category 0
	1000
	1000
	No
	No

	UL Category 3
	51024
	51024
	No
	No

	UL Category 5
	75376
	75376
	Yes
	No

	UL Category 7
	102048
	51024
	No
	No

	UL Category 8
	1497760
	149776
	Yes
	No

	UL Category 13
	150752
	75376
	Yes
	No

	UL Category 14
	9585664
	149776
	Yes
	No

	UL Category 15
	105528
	105528
	Yes
	Yes

	UL Category 16
	2119360
	211936
	Yes
	Yes

	UL Category 17
	211056
	105528
	Yes
	Yes

	UL Category 18
	13563904
	211936
	Yes
	Yes


DL categories from 36.306:
	UE DL Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note 1)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	DL Category M1
	1000
	1000
	25344
	1

	DL Category 0 (Note 2)
	1000
	1000
	25344
	1

	DL Category 6
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	DL Category 7
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	DL Category 9
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	DL Category 10
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	DL Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 13
	391632
	195816 (4 layers, 256QAM)
97896 (2 layers, 256QAM)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656 (8 layers, 256QAM)
	47431680
	8

	DL Category 15
	749856-798800 (Note 3)
	149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM)
	9744384
	2 or 4

	DL Category 16
	978960 -1051360 (Note 3)
	149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	12789504
	2 or 4

	DL Category 17
	25065984
	391656 (8 layers, 256QAM)
	303562752
	8

	DL Category 18
	1174752-1206016 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM)
	14616576
	2 or 4 [or 8]

	DL Category 19
	1566336 -1658272 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]

149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM)
	19488768
	2 or 4 [or 8]

	NOTE 1:   In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.
NOTE 2:   Within one TTI, a UE indicating category 0 shall be able to receive up to 1000 bits for a transport block associated with C-RNTI/Semi-Persistent Scheduling C-RNTI/P-RNTI/SI-RNTI/RA-RNTI and up to 2216 bits for another transport block associated with P-RNTI/SI-RNTI/RA-RNTI.

NOTE 3:   The UE indicating category x shall reach the value within the defined range indicated by “Maximum number of DL-SCH transport block bits received within a TTI” of category x. The UE shall determine the required value within the defined range indicated by “Maximum number of DL-SCH transport block bits received within a TTI” of the corresponding category, based on its capabilities (i.e. CA band combination, MIMO, Modulation scheme). If the UE capability of CA band combination, MIMO and modulation scheme supported can exceed the upper limit of the defined range, the UE shall support the maximum value of the defined range indicated by “Maximum number of DL-SCH transport block bits received within a TTI” of the corresponding category.


· With which DL categories is it feasible to combine the new Rel-14 UL categories?

To me, it looks feasible to combine the 

· new DL cat 18 with new UL cat 16 and 18 

· new DL cat 19 with new UL cat 16 and 18 

Summary


IOT issue for unicast MPDCCH/PDSCH/PUSCH frequency hopping was identified


It should be allowed for the eNBto configure the corresponding functionality in Msg4


Hence the following options are precluded


IOT status indication in Msg5


Regular “IOT bit” in UE E-UTRA capability�


Proposal


Task RAN2 to investigate and agree on a signaling method for IOT status indication that satisfies the following requirement�


Requirement:


Enable the eNBto configure the unicast MPDCCH/PDSCH/PUSCH frequency hopping in Msg4, if the UE behaviour for the feature is sufficiently tested and verified
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