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1. Introduction
In Rel-12, TDD-FDD joint operation was being discussed in RAN1 focusing on TDD-FDD CA [1]. In this meeting, RAN2 received the LS from RAN1 on the agreements for TDD-FDD CA [2]. In this contribution, the UP impacts on TDD-FDD CA are addressed. 
2. Discussion
2.1.  Need for modification on TDD specific operation
Since PDCP and RLC do not consider the duplex mode, MAC is the main discussion points. To address the impacts by TDD-FDD operation, it will be discussed whether some modification is needed for each TDD specific operation in MAC spec:
1) PDCCH-subframe definition
PDCCH-subframe is defined sub-clause 3.1 as below:

	PDCCH-subframe: Refers to a subframe with PDCCH. For FDD UE operation, this represents any subframe;

for TDD UE operation, if UE is capable of simultaneous reception and transmission in the aggregated cells, this represents the union of downlink subframes and subframes including DwPTS of all serving cells, except serving cells that are configured with schedulingCellId [8]; otherwise, this represents the subframes where the PCell is configured as a downlink subframe or a subframe including DwPTS.
For RNs with an RN subframe configuration configured and not suspended, in its communication with the E-UTRAN, this represents all downlink subframes configured for RN communication with the E-UTRAN.


For TDD UE which is capable of simultaneous reception and transmission, PDCCH-subframe is defined as the union of DL subframes and subframes including DwPTS. As FDD cell has DL reception opportunity in every subframe, the PDCCH-subframe for TDD-FDD CA UE can be defined as “any subframe”.
( PDCCH-subframe should be defined for TDD-FDD CA
2) PRACH resource selection

In sub-clause 5.1.2, for TDD, it is specified that UE randomly selects, with equal probability, one PRACH from the PRACHs available in the determined subframe and the next two consecutive subframes.
	-
if the transmission mode is TDD and the PRACH Mask Index is equal to zero:

-
if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe.

-
else:

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe and the next two consecutive subframes.

-
else:

-
determine a PRACH within the determined subframe in accordance with the requirements of the PRACH Mask Index.


Since PRACH resource selection is closed in the serving cell where the PRACH transmission is performed, there is no impact due to introduction of TDD-FDD CA.

( No clarification is needed for PRACH resource selection.

3) SPS twoIntervalsConfig

In sub-clause 5.10, it is specified that twoIntervalsConfig is supported only for TDD.

	When Semi-Persistent Scheduling is enabled by RRC, the following information is provided [8]:

-
Semi-Persistent Scheduling C-RNTI;

-
Uplink Semi-Persistent Scheduling interval semiPersistSchedIntervalUL and number of empty transmissions before implicit release implicitReleaseAfter, if Semi-Persistent Scheduling is enabled for the uplink;

-
Whether twoIntervalsConfig is enablfed or disabled for uplink, only for TDD;


Since the current assumption is that the SPS is supported only on PCell, there is no impact due to introduction of TDD-FDD CA. 
( No clarification is needed for SPS twoIntervalsConfig.

4) HARQ RTT timer

HARQ RTT timer is defined in sub-clause 7.7 as below:

	For FDD the HARQ RTT Timer is set to 8 subframes. For TDD the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as indicated in Table 10.1.3.1-1 of [2] , and for an RN configured with rn-SubframeConfig [8] and not suspended, as indicated in Table 7.5.1-1 of [11].


Since the MAC RTT is determined by TDD config, HARQ RTT timer is defined as k+4 where k refers 36.213. For TDD-FDD CA, however, it is not clear which value should be referred. For example, when PCell is TDD and SCell is FDD, which HARQ RTT timer value should be referred 8 or k+4 (and vice versa)? RAN1 informed RAN2 of the HARQ feedback timing for the case of FDD PCell, but it is not clear for the case of TDD PCell. Therefore, RAN2 should wait for the RAN1’s conclusion that clarifies the full picture for the HARQ timing for TDD-FDD CA.
( HARQ RTT timer value should be clarified for TDD-FDD CA based on the full picture from RAN1.
From above analysis, as UP aspect, the definition of PDCCH-subframe and HARQ RTT timer value should be clarified for TDD-FDD CA.

Proposa1: RAN2 to define PDCCH-subframe for TDD-FDD CA as any subframe.
Proposa2: RAN2 to capture HARQ RTT timer value for TDD-FDD CA based on the full picture from RAN1.
3. Summary and proposal
In this contribution, we discussed the UP impacts on TDD-FDD CA and the followings were proposed:
Proposa1: RAN2 to define PDCCH-subframe for TDD-FDD CA as any subframe.

Proposa2: RAN2 to capture HARQ RTT timer value for TDD-FDD CA based on the full picture from RAN1.
For proposal1, the TR is shown in annex.
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5. Text proposal

	Start of change


3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Active Time: Time related to DRX operation, as defined in subclause 5.7, during which the UE monitors the PDCCH in PDCCH-subframes.

mac-ContentionResolutionTimer: Specifies the number of consecutive subframe(s) during which the UE shall monitor the PDCCH after Msg3 is transmitted.
DRX Cycle: Specifies the periodic repetition of the On Duration followed by a possible period of inactivity (see figure 3.1-1 below). 
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Figure 3.1-1: DRX Cycle

drx-InactivityTimer: Specifies the number of consecutive PDCCH-subframe(s) after the subframe in which a PDCCH indicates an initial UL or DL user data transmission for this UE.

drx-RetransmissionTimer: Specifies the maximum number of consecutive PDCCH-subframe(s) until a DL retransmission is received.
drxShortCycleTimer: Specifies the number of consecutive subframe(s) the UE shall follow the Short DRX cycle.

drxStartOffset: Specifies the subframe where the DRX Cycle starts.

HARQ information: HARQ information consists of New Data Indicator (NDI), Transport Block (TB) size. For DL-SCH transmissions the HARQ information also includes HARQ process ID. For UL-SCH transmission the HARQ info also includes Redundancy Version (RV). In case of spatial multiplexing on DL-SCH the HARQ information comprises a set of NDI and TB size for each transport block.

HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before a DL HARQ retransmission is expected by the UE.

Msg3: Message transmitted on UL-SCH containing a C-RNTI MAC CE or CCCH SDU, submitted from upper layer and associated with the UE Contention Resolution Identity, as part of a random access procedure.
onDurationTimer: Specifies the number of consecutive PDCCH-subframe(s) at the beginning of a DRX Cycle.

PDCCH: Refers to the PDCCH [7], EPDCCH (in subframes when configured) or, for an RN with R-PDCCH configured and not suspended, to the R-PDCCH. 

PDCCH-subframe: Refers to a subframe with PDCCH. For FDD and TDD-FDD CA UE operation, this represents any subframe; for TDD UE operation, if UE is capable of simultaneous reception and transmission in the aggregated cells, this represents the union of downlink subframes and subframes including DwPTS of all serving cells, except serving cells that are configured with schedulingCellId [8]; otherwise, this represents the subframes where the PCell is configured as a downlink subframe or a subframe including DwPTS.
For RNs with an RN subframe configuration configured and not suspended, in its communication with the E-UTRAN, this represents all downlink subframes configured for RN communication with the E-UTRAN.

PRACH Resource Index: The index of a PRACH within a system frame [7]

Primary Timing Advance Group: Timing Advance Group containing the PCell.
ra-PRACH-MaskIndex: Defines in which PRACHs within a system frame the UE can transmit a Random Access Preamble (see subclause 7.3).
RA-RNTI: The Random Access RNTI is used on the PDCCH when Random Access Response messages are transmitted. It unambiguously identifies which time-frequency resource was utilized by the UE to transmit the Random Access preamble.

Secondary Timing Advance Group: Timing Advance Group not containing the PCell. A Secondary Timing Advance Group contains at least one Serving Cell with an UL configured.

Serving Cell: A Primary or a Secondary Cell [8].

Timing Advance Group: A group of Serving Cells that is configured by RRC and that, for the cells with an UL configured, using the same timing reference cell and the same Timing Advance value.

NOTE:
A timer is running once it is started, until it is stopped or until it expires; otherwise it is not running. A timer can be started if it is not running or restarted if it is running. A Timer is always started or restarted from its initial value.

	End of change
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