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Introduction
In RAN1 100bis-emeeting [1], the bundling pattern for multi-TB scheduling is agreed as following:
	Agreement
HARQ-ACK bundling size: Updated bundling patterns and DCI field mapping



In this contribution, we discuss the alignment problem for multi-TB bundling pattern for LTE-M in FDD and give the potential solution for reference.
Discussion
 In the current spec TS36.213 [2], for FDD mult-TB scheduling, the bundling pattern is determined as following:
	For FDD, if a BL/CE UE is configured with CEModeA, and if the UE is configured with higher layer parameter harq-AckBundling in ce-PDSCH-MultiTB-Config and multiple TB are scheduled in the corresponding DCI, the BL/CE UE shall upon detection of a PDSCH intended for the UE and for which an HARQ-ACK shall be provided, transmit the HARQ-ACK response using the same  derived according to Clause 10.1.2.1 in subframe(s)  with ,  i =0,1, …, N-1, where
-	is the number of scheduled TB determined in the corresponding DCI;
-	 is the multi-TB HARQ-ACK bundling size;


According to the description for bundling pattern in FDD,  is the multi-TB HARQ-ACK bundling size. The bundling size could be 1,2,3,4. In this case, if 8 TBs are scheduled with bundling size 2, then there are 4 bundles and each bundle contains 2 TBs.  Actually, in TS36.212, the field for multi-TB bundling is ‘Multi-TB HARQ-ACK bundling size’ and it is a binary value.  So, according to the current spec, M  refers to {00,01,10,11}, obviously, it is problematic to apply for . Additionally, it is noted that the parameter M in clause 7.3 is different with that in 10.2.
Observation 1: Parameter M in TS36.213 clause 10.2  for multi-TB HARQ-ACK bundling size refers to {00, 01, 10, 11} in TS 36.212, which is problematic to determine the number of bundles and number of TBs in a bundle according to .
Additionally, if we assume the bundling size M in clasue 10.2 for FDD is referred to {1, 2, 3, 4}, then the number of bundles and number of TBs in each bundle is determined as following
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It is seen that for the case NTB=4 and ‘Multi-TB HARQ-ACK bundling size' indicating ‘10’, the bundling pattern can be described as ‘ two bundles, wherein first bundle containing 3 TBs and the second bundle containing 1TB ’.  However, according to the agreement and corresponding spec described in TS36.213 clause 7.3 as shown in the following:
[bookmark: _Hlk32324501]Table 7.3-1: Value of  and M for different values of DCI field 'Multi-TB HARQ-ACK bundling size' and for different values of number of scheduled transport blocks 
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The bundling pattern can be described as ‘three bundles, wherein first bundle containing 2 TBs, the second bundle and the third bundle containing 1TB ’. Obviously, they are conflicting.  
Observation 2: If the definition of multi-TB HARQ-ACK bundling size for M in TS36.213 clause 10.2 refers to {1, 2, 3, 4},  for the case NTB=4 and ‘Multi-TB HARQ-ACK bundling size' indicating ‘10’, the current description in TS 36.213 for FDD bundling in clause 10.2 is conflicting with the agreement and Table 7.3-1 in clause 7.3. 
Therefore, to align with the agreement, a text proposal for correction can be considered. Actually, for TDD, the bundling pattern is aligned with the aforementioned agreement and the spec is described as following:
	For TDD, if a BL/CE UE is configured with higher layer parameter ce-PDSCH-MultiTB-Config and multiple TBs are scheduled in the corresponding DCI, the BL/CE UE shall upon detection of a PDSCH intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response using the same  derived according to Clause 10.1.3.1 in subframe(s) +ki with ,  i =0,1, …, N-1, where
-	is the number of TB bundles
-	if the UE is not configured with higher layer parameter harq-AckBundling in ce-PDSCH-MultiTB-Config,  with bundle  consisting of only  .
-	Else, the value of  and the corresponding TBs in each bundle is determined according to clause 7.3
-	is the number of scheduled TB determined in the corresponding DCI;
-	, 
-	 is the last subframe in which the PDSCH containing TB bundle  is transmitted; 
-	 denotes the number of consecutive subframes including subframes that are not BL/CE UL subframes where the PUCCH with HARQ ACK for TB bundle  with repetition number of N is transmitted;


Therefore, a similar wording can be used for the correction in FDD case. Differently, we do not need to mention the case that ‘the UE is not configured with higher layer parameter harq-AckBundling in ce-PDSCH-MultiTB-Config’, since we already have the precondition that ‘the UE is configured with higher layer parameter harq-AckBundling in ce-PDSCH-MultiTB-Config’ in FDD. The text proposal can be referred to [3] and we have the following proposal.
[bookmark: _GoBack]Proposal 1: The description for multi-TB bundling in TS 36.213 clause 10.2 for FDD case in LTE-M should be modified by referring to TDD case.
Conclusions
In this contribution, we have discussed the bundling pattern for multi-TB scheduling in LTE-M for FDD. We make the following observations and proposals:
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]Observations:
Observation 1: Parameter M in TS36.213 clause 10.2  for multi-TB HARQ-ACK bundling size refers to {00, 01, 10, 11} in TS 36.212, which is problematic to determine the number of bundles and number of TBs in a bundle according to .
Observation 2: If the definition of multi-TB HARQ-ACK bundling size for M in TS36.213 clause 10.2 refers to {1, 2, 3, 4},  for the case NTB=4 and ‘Multi-TB HARQ-ACK bundling size' indicating ‘10’, the current description in TS 36.213 for FDD bundling in clause 10.2 is conflicting with the agreement and Table 7.3-1 in clause 7.3. 
Proposals:
Proposal 1: The text for multi-TB bundling in TS 36.213 clause 10.2 for FDD case in LTE-M should be modified by referring to TDD case.
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