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1 Introduction

This contribution reviews the open issues in TS36.213 v10.1.0 as captured by the editor’s notes and suggests corresponding text.
2 PUCCH format 1b with channel selection HARQ-ACK procedure
In section 10.1.2.2.1, it is currently unspecified whether the following statement applies to PUCCH Format 3 (in addition to being applicable for channel selection in FDD):
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There are two possible alternatives:

a) The HARQ-ACK response is the same for both transport blocks (as above for channel selection in FDD).
b) The HARQ-ACK response for the second transport block is set to a fixed value that is known to the eNodeB.
With the first alternative, the eNodeB has to detect the HARQ-ACK bits for both TBs and, even though it can exploit the knowledge that they have the same value, the decoding performance will be worse than the one with the second alternative where the HARQ-ACK bits for the second (non-existent) TB is set to a fixed value. Moreover, with the second alternative, the eNodeB can use the same decoder structure, while taking into account the prior knowledge about the HARQ-ACK bit for the second TB, as in the case the UE does not have PDSCH reception in a configured cell or in a sub-frame (for TDD). Therefore, the second alternative is preferable (also, our understanding is that the second alternative is already an agreement).

Considering the above, the above text should not be applicable to PUCCH Format 3 and it should be accepted as is after removing the editor’s note. 

Moreover, the editor’s note in section 10.1.1 (quoted below) is fundamentally acceptable but considering that the conventional use of DTX refers to PDCCH/PDSCH and not to individual transport blocks, the above existing text in Section 10.1.2.2.1 can be extended for Section 10.1 as cited below to provide a more accurate description. 

Current text:
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Suggested text:
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3 PUCCH format 3 HARQ-ACK procedure
A first aspect for which an agreement is not yet finalized concerns the PUCCH Format 3 resource determination when a UE receives SPS PDSCH and only another PDSCH associated with a PDCCH with DAI=1 in the primary cell within the bundling window (TDD operation). The relevant text is quoted below.
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The above alternative implies that there will not be any PUCCH Format 3 resource adaptation when a UE receives, in the primary cell, a PDSCH without a corresponding PDCCH (SPS) and a PDSCH with a corresponding PDCCH having DAI=1. The advantage is that PUCCH power control is ensured. The disadvantage is that UEs having SPS PDSCH and may also be dynamically scheduled PDSCH within the bundling window cannot be configured the same initial PUCCH resource (the resource corresponding to ARI value ‘0,0’). This is clearly the case for a bundling window size of 
[image: image5.wmf]2

=

M

 subframes but it can also be the case for 
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 if there is no PDSCH transmission in more than 2 subframes or if the error case of missing the PDCCHs with DAI>1 is to be avoided (the UE will then use the initial resource when the eNodeB may expect it to use a different resource). With 4 resources per PRB, configuring a separate resource to every UE having SPS PDSCH in any subframe of the bundling window will lead to substantial overhead. 
Another alternative is to use the TPC bits in every PDCCH scheduling PDSCH within the bundling window as ARI bits if the UE also receives PDSCH without a corresponding PDCCH (SPS) in a subframe of the bundling window. The advantage is that error cases are avoided and the benefits of ARI for PUCCH overhead reduction are maintained. The disadvantage is that PUCCH power control is not possible through PDCCH scheduling PDSCH. However, PUCCH power control can also be achieved through DCI Format 3/3A (with the TPC-PUCCH-RNTI) which is typically available with SPS PDSCH. Therefore, this alternative can also provide for PUCCH power control.  

Given that substantial PUCCH overhead is necessary with the alternative currently captured in the specifications and that the other alternative can avoid this while PUCCH power control can still be performed, the second alternative is preferable. A candidate text for TS36.213 is captured below (and it should be a sub-bullet, as all other cases, instead of being in the main text).
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A second aspect without a final agreement concerns the PUCCH Format 3 resource determination in TDD when a UE receives multiple PDCCH in the primary cell within the bundling window. The relevant text is quoted below. 
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Other than the highlighted editorial changes, including the replacement of 
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 to align with the terminology in TS36.211 v10.1.0, there is no functionality issue with the above tentative specifications and they can be agreed. It is noted that in case the UE receives only a PDCCH with DAI=1 (and there is no SPS PDCCH in the bundling window), fall-back should be to PUCCH format 1a/1b, as for FDD with CA in case PUCCH Format 3 is configured to a UE.
Finally, as PUCCH format 3 can also be used for HARQ-ACK signal transmission for a UE configured with a single cell in a TDD system, the corresponding specifications should not be limited only to the case when the UE is configured with multiple cells. To avoid repetition, a reference to the case that the UE is configured with multiple cells but receives PDSCH only in the primary cell (section 10.1.3.2.2 of TS36.213) can be provided in section 10.1.3.1 of TS36.213.
4 Conclusions
Based on the analysis and discussion in the previous sections, the following are proposed:
a) Global replacement of 
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 is the PUCCH Format number, and 
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 (mentioned here to avoid a long CR) to align the notation for the PUCCH resource between TS36.211 and TS36.213 for v10.1.0.
b) Accept as is the tentative text in section 10.1.2.2.1 (removal of the editor’s notes as the text need not apply to PUCCH Format 3).
c) A text to update the editor’s note in section 10.1.1 as proposed in a CR in [1].
d) A text to update the editor’s note in section 10.1.3.2.2 as proposed in a Draft CR in [2].
e) Capture the use of PUCCH Format 3 when a UE is configured with a single-cell in TDD. Either most of the text for the case the UE is configured with multiple cells can be replicated or a reference can be provided to the case the UE receives PDSCH only in the primary cell. 
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[for  � EMBED Equation.3  ��� and a PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected within subframe(s) � EMBED Equation.3  ���, where � EMBED Equation.3  ���and an additional PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH within subframe(s) � EMBED Equation.3  ���, where � EMBED Equation.3  ��� with the DAI value in the PDCCH equal to ‘1’ (defined in Table 7.3-X) or a PDCCH indicating downlink SPS release (defined in section 9.2) within the subframe(s) � EMBED Equation.3  ���, where � EMBED Equation.3  ��� with the DAI value in the PDCCH equal to ‘1’, the UE shall use PUCCH format 3 and PUCCH resource � EMBED Equation.3  ��� with the value of � EMBED Equation.3  ��� is determined according to higher layer configuration and Table 10.1.2.2.2-1 [corresponding to HARQ-ACK PUCCH’ resource  value of ‘0,0’.  <editor’s note; Proposal - some default value for PUCCH format 3 resource as TPC in PDCCH with DAI=1 is actual TPC.>]





for  � EMBED Equation.3  ��� and a PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected within subframe(s) � EMBED Equation.3  ���, where � EMBED Equation.3  ���, and an additional PDSCH transmissions only on the primary cell indicated by the detection of a corresponding PDCCH assignments within subframe(s) � EMBED Equation.3  ���, where � EMBED Equation.3  ��� with the DAI value in the PDCCH equal to ‘1’ (defined in Table 7.3-X), or a PDCCH indicating downlink SPS release (defined in section 9.2) within the subframe(s) � EMBED Equation.3  ���, where � EMBED Equation.3  ��� with the DAI value in the PDCCH equal to ‘1’, the UE shall use PUCCH format 3 and PUCCH resource � EMBED Equation.3  ���� EMBED Equation.3  ��� with the value of � EMBED Equation.3  ���� EMBED Equation.3  ��� is determined according to higher layer configuration and Table 10.1.2.2.2-1. The TPC field in the DCI format of the corresponding PDCCH shall be used to determine the PUCCH resource values from one of the four resource values configured by higher layers, with the mapping defined in Table 10.1.2.2.2-1. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted on all PDCCH assignments corresponding to primary cell within the subframe(s) � EMBED Equation.3  ���, where � EMBED Equation.3  ���.[corresponding to HARQ-ACK PUCCH’ resource  value of ‘0,0’.  <editor’s note; Proposal - some default value for PUCCH format 3 resource as TPC in PDCCH with DAI=1 is actual TPC.>]





[for � EMBED Equation.3  ��� and a PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH within subframe(s) � EMBED Equation.3  ���, where � EMBED Equation.3  ���, with the DAI value in the PDCCH greater than or equal to ‘2’ (defined in Table 7.3-X) or a PDCCH indicating downlink SPS release (defined in section 9.2) within the subframe(s) � EMBED Equation.3  ���, where � EMBED Equation.3  ���, with the the DAI value in the PDCCH greater than or equal to ‘2’, the UE shall use PUCCH format 3 and PUCCH resource � EMBED Equation.3  ���� EMBED Equation.3  ��� with the value of � EMBED Equation.3  ���� EMBED Equation.3  ��� is determined according to higher layer configuration and Table 10.1.2.2.2-1.  The TPC field in the DCI format of the corresponding PDCCH shall be used to determine the PUCCH resource values from one of the four resource values configured by higher layers, with the mapping defined in Table 10.1.2.2.2-1. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted on all PDCCH assignments corresponding to primary cell with the DAI value greater than or equal to ‘2’ within the subframe(s) � EMBED Equation.3  ���, where � EMBED Equation.3  ���.]











For PUCCH Format 3, a UE configured with a transmission mode that supports up to two transport blocks on serving cell � EMBED Equation.3  ��� and receives a PDSCH transmission with a single transport block or a PDCCH indicating downlink SPS release associated with the serving cell � EMBED Equation.3  ��� shall generate a NACK as the HARQ-ACK response for the other transport block.




















[For PUCCH format 3, a UE shall generate a NACK for a DTX HARQ-ACK response for a transport block associated with a configured serving cell. <editors note: this sentence is considered problematic by some companies in terms of reliable generation of proper number of NACKs >]








A UE configured with a transmission mode that supports up to two transport blocks on serving cell, � EMBED Equation.3  ���, shall use the same HARQ-ACK response for both the transport blocks in response to a PDSCH transmission with a single transport block or a PDCCH indicating downlink SPS release associated with the serving cell, � EMBED Equation.3  ���. <editors note: there is some disagreement on whether this sentence also applies to PUCCH Format 3>
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