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Discussion and Decision
1
Introduction
It was agreed to introduce IoT indication for inter-band TDD CA with different UL/DL configurations in RAN #62 meeting [1] [2]. The detailed signalling and granularity was left to RAN2 to decide. We discuss this issue in this contribution.

2
Discussion
There are several IoT indication options for inter-band TDD CA with different granularities:

1)
Per UE IoT indication
2)
Per band combination IoT indication
3)
Per TDD configuration combination/Per group of TDD configuration combination IoT indication
4)
Per TDD configuration combination/Per group of TDD configuration combination per band combination IoT indication
Per band combination IoT indication was proposed in [1] as per UE IoT indication does not seem to be enough. However, one might question whether IoT indication should rather be per configuration combination, because different UL/DL configuration for inter-band feature is not band combination specific but rather with quite different physical layer functionalities for different combination of UL/DL configurations, e.g. different ULHARQ reference configuration/DL-HARQ reference configuration depending on whether SCell DL subframe of SCell configuration is subset of DL subframe of PCell configuration. 

According to the agreement on HARQ timing for different PCell and SCell UL-DL configuration combination, UL and DL HARQ timing on PCell is always following its own HARQ timing; as for HARQ timing on SCell, different cases briefly summarized below taking self-scheduling as example according to the Table 8-0A and Table 10.2-1 in [3]:
Case 1: SCell DL subframes are a subset of PCell by SIB1 configuration (PCell DL heavy, e.g. PCell with configuration #2, SCell with configuration #0)
· DL reference configuration for SCell is PCell SIB1 configuration
· UL reference configuration for SCell is SCell SIB1 configuration

Case 2: SCell DL subframes are a superset of PCell by SIB1 configuration (PCell UL heavy, e.g. PCell with configuration #0, SCell with configuration #2)
· DL reference configuration for SCell is SCell SIB1 configuration

· UL reference configuration for SCell is SCell SIB1 configuration

Case 3: SCell DL subframes are neither superset nor subset of PCell by SIB1 configuration (e.g. PCell with configuration #2, SCell with configuration #3)
· DL reference configuration for SCell is an UL/DL configuration different from PCell/SCell SIB1 configuration (pre-defined)

· UL reference configuration for SCell is SCell SIB1 configuration
Basically the HARQ operation for specific PCell and SCell UL-DL configuration combination is same as other combinations in the same group. HARQ operation for configuration combinations under Case 2 is same as Rel-10 when PCell and SCell have same TDD configuration, hence there might be no implementation modifications needed for Case 2 comparing to Rel-10 TDD CA for TDD (Depending on how UE calculated the timing for PUCCH, using PCell or SCell configuration which are signalled as same in Rel-10.). While Case 1 and Case 3 need extra update and testing, the HARQ timing on SCell requires following the configuration different from its own configuration, e.g., PCell configuration or other configuration, it is exactly new functionality from UE implementation point of view. Obviously IOT tested for case 2 combinations cannot imply the case 1 or 3 combinations also working well.
As per configuration combination indication would require 7*6 bits for all the different combinations, per group of configuration combination IoT indication could be enough and can ensure the physical layer functionalities works well as mentioned above.

Case 1 and 2 are typical configurations (5ms periodicity) so far, it should be discussed based on operators’ requirement whether case 1 and case 2 need to be supported at the same time to ensure the flexibility of either cell can be configured as PCell. Possible to indicate case 1 and case 2 with only 1 bit if they should be supported at the same time.

Proposal 1: introduce per group of TDD configuration combination IOT indication, e.g. based on whether DL subframe of SCell configuration is subset/superset or neither of DL subframe of PCell configuration.
Proposal 2: Discuss 3 bits (for case 1, 2, 3 individually) or only 2 bits (1 bit for case 1 and case 2, the other bit for case 3) for IOT indication.
3
Conclusion
IOT indication for inter-band TDD CA with different UL/DL configuration for is discussed in this paper with the following proposal made:
Proposal 1: introduce per group of TDD configuration combination IOT indication, e.g. based on whether DL subframe of SCell configuration is subset/superset or neither of DL subframe of PCell configuration.
Proposal 2: Discuss 3 bits (for case 1, 2, 3 individually) or only 2 bits (1 bit for case 1 and case 2, the other bit for case 3) indication.
CR for 36.331 and 36.306 are provided in [4] and [5].
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