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Introduction
When inter-band TDD CA with different UL/DL configurations is configured, in some cases the HARQ timing of PDSCH on an SCell will not follow its own DL HARQ timing. Comparing with the original description of HARQ RTT Timer, we find that this description cannot be applied to all cases. Therefore, in this contribution we analyze how the description of the HARQ RTT Timer in TS36.321 is impacted.
Discussion
As we know, HARQ RTT Timer is per HARQ process of DL transmission, so we only focus on the potential impact caused by HARQ Timing of PDSCH. 
After comparing with RAN1 previous agreements on inter-band TDD CA with different UL/DL configurations, we find that the current description of HARQ RTT Timer in TS36.321 cannot be applied to all these TDD CA cases. We can conclude the HARQ Timing of PDSCH if different UL/DL configuration TDD CA is configured, as shown in the following table:
Table 1 DL HARQ timing for different UL/DL configuration TDD CA
	[bookmark: OLE_LINK87][bookmark: OLE_LINK88]Cases
	SCell’s DL HARQ timing

	The DL subframes of SCell is a subset of the DL subframes of PCell (case A)
	Follow PCell’s PDSCH HARQ timing

	The DL subframes of PCell is the subset of the DL subframes of SCell (case B)
	Self-scheduling
	Full duplex
	Follow SCell own PDSCH HARQ timing

	
	
	Half-duplex
	Follow PCell’s PDSCH HARQ timing

	
	Cross-scheduling
	Follow PCell’s PDSCH HARQ timing

	Others (case C)
	Self-scheduling
	Full duplex
	Follow a cell with reference UL/DL configuration PDSCH HARQ timing

	
	
	Half-duplex
	Follow PCell’s PDSCH HARQ timing

	
	Cross-scheduling
	Follow PCell’s PDSCH HARQ timing



If we want to modify the description of the HARQ RTT Timer in TS36.321 to be applied to these cases accurately, the updated descriptions would be most probably like as the following:
	For TDD PCell  or cross-carrier scheduled cell when TDD cell is the PCell, the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission on the Pcell and the transmission of associated HARQ feedback, as indicated in Table 10.1.3.1-1 of [2].
For TDD self-carrier scheduled SCell  when TDD cell is the PCell and  the UE is in half-duplex mode, the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission on the Pcell and the transmission of associated HARQ feedback, as indicated in Table 10.1.3.1-1 of [2].
For TDD self-carrier scheduled SCell  when TDD cell is the PCell, the UE is in full-duplex mode and the DL subframes of the PCell is a subset of the DL subframes of  the SCell, the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission on the TDD SCell and the transmission of associated HARQ feedback, as indicated in Table 10.1.3.1-1 of [2].
For TDD self-carrier scheduled SCell  when TDD cell is the PCell, the UE is in full-duplex mode and the DL subframes of the PCell is not a subset of the DL subframes of  the SCell, the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission on the referenced UL/DL configuration as indicated in Table 10.2-1of [2]  and the transmission of associated HARQ feedback, as indicated in Table 10.1.3.1-1 of [2].



Obviously this kind of modification to HARQ RTT Timer as shown above is too complicated to be accepted. On the contrary, we don’t think that it is a good idea to simply delete the whole description of HARQ RTT Timer from TS 36.321or just to say “refer to …”. As a tradeoff, we propose the following descriptions for giving some guidline of HARQ RTT Timer setting in MAC specification while avoiding too much complexity for details.
	For all serving cells when FDD cell is the PCell, the HARQ RTT Timer is set to 8 subframes.  
For all serving cells when TDD cell is the PCell, the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission on the HARQ timing reference cell and the transmission of associated HARQ feedback, as indicated in Table 10.1.3.1-1.



Therefore, we propose that,
Proposal 1: change the descriptions of the HARQ RTT Timer in section 7.7 of TS 36.321 to:
[bookmark: OLE_LINK78]For all serving cells when FDD cell is the PCell, the HARQ RTT Timer is set to 8 subframes. For all serving cells when TDD cell is the PCell, the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission on the HARQ timing reference cell 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 this change applies to different UL/DL configuration TDD CA case, we need a Rel-11 CR to capture it if it is agreed. The corresponding CR is provided in R2-142675.
Conclusion
We analyzed how the description of the HARQ RTT Timer in TS36.321 is impacted by the DL HARQ Timing if different UL/DL configuration TDD CA is configured, and propose:
Proposal 1: change the descriptions of the HARQ RTT Timer in section 7.7 of TS 36.321 to:
For all serving cells when FDD cell is the PCell, the HARQ RTT Timer is set to 8 subframes. For all serving cells when TDD cell is the PCell, the HARQ RTT Timer is set to k + 4 subframes, where k is the interval between the downlink transmission on the HARQ timing reference cell 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].
Moreover, the corresponding CR is provided in R2-142675.
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