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In RAN1 #106e meeting, two alternatives about determination of default beam were listed in case of M-PDSCHs< timeDurationForQCL.
	Agreement:
For the single TRP case, for multi-PDSCHs scheduled by a single DCI with a single DCI field ‘Transmission Configuration Indication’ that indicates a single TCI state (if the DCI field is present), 
· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 
· Case 1-1: tci-PresentInDCI enabled 
· Single QCL assumption based on the indicated codepoint of the single DCI field ‘Transmission Configuration Indication’ is applied for all scheduled PDSCHs
· Case 1-2: tci-PresentInDCI not present 
· Single QCL assumption of the single scheduling DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs
· Case 2: PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Down select one of the following alternatives 
· Alt 1: Single QCL assumption is applied for all scheduled PDSCHs 
· FFS: Details of single QCL assumption
· Alt 2: multiple QCL assumptions are applied 
· FFS: Details of multiple QCL assumptions
· FFS: When some of PDSCHs are collided with semi-static UL symbols and then skipped
· FFS: The multi-TRP case


In RAN1 #106e meeting, this working assumption on TCI indication for M-PDSCH for M-TRP was achieved.
	Working assumption:
For multi-PDSCH scheduling for multi-TRPs, support a single DCI field ‘Transmission Configuration Indication’ as in Rel-16 TCI state indication mechanism for multi-TRPs
· The single DCI field ‘Transmission Configuration Indication’ indicates one or two TCI states associated with a code point for single DCI based multi-TRP mechanism
· The single DCI field ‘Transmission Configuration Indication’ indicates only one TCI state associated with a code point for multi-DCI based multi-TRP mechanism
· Reuse Rel-16 RRC configuration and MAC CE activation/deactivation methods for the one or two TCI states
· FFS: Details of multiple TCI state association with multiple PDSCHs



In RAN1 #106bis meeting, these two issues were discussed adequately, however, no further agreement about which was achieved since more details need further study. In this contribution, we present our views toward the above agreements and some convergent proposals in last meeting[3].
QCL Assumptions for Multiple PDSCHs/PUSCHs
QCL assumptions based on timeDurationForQCL
This issue mainly aims to determine whether single QCL assumption or multiple QCL assumption are applied for default beam reception of multi-PDSCHs within timeDurationForQCL. In last meeting, most companies thought applying the same QCL assumption for M-PDSCHs cannot work when taking the first PDSCH occasion as reference, since UE does not know the position of the first PDSCH within the duration of default beam unless UE decodes PDCCH successfully. Although few companies propose introducing predefined rule or signaling to resolve the problem of single QCL assumption, it breaks the current rule and maybe cause contradictory in case single PDSCH and multi-PDSCHs are configured concurrently where UE cannot judge whether legacy or new rule is adopted before UE parses the TDRA table. In contrast, multiple QCL assumption applied as per Rel-16 avoids such concern and has less impact on specification. So it is a good choice for determination of QCL for M-PDSCH in case of S-TRP and M-TRP.  
Note that, the performance of each PDSCH within timeDurationForQCL may vary due to QCL-typeD of which corresponding to different lowest CORESET ID in the latest slot. We think flexible configuration of CORESET and search space (e.g. adjust period and offset) can ensure few beam switching times or even the same beam for PDSCHs within timeDurationForQCL by gNB's implementation. Therefore, there is no need to optimize it from the perspective of specification.
Besides that, which beam assumption to perform when the residual PDSCHs≥ timeDurationForQCL should be determined together. In our view, since UE has decoded PDCCH successfully, UE should adopt the parsed activated TCI indicator as beam reception for PDSCHs≥ timeDurationForQCL.
[bookmark: _GoBack]For case2, multiple QCL assumptions are applied. That is, for PDSCHs< timeDurationForQCL, QCL assumptions are applied as per Rel-16; for PDSCHs≥ timeDurationForQCL, QCL assumption is based on the indicated code point.
Multiple TCI states/SRIs for multiple PDSCHs/PUSCHs
In last meeting, discussions focus on which schemes about S-DCI based PDSCH scheduling in M-TRP should be supported. As per comments from many companies [3], at least four schemes including ‘SDM’, ’FDMSchemeA’, ‘FDMSchemeB’, ’TDMSchemeA’ can work well together with Multi-PDSCHs without any enhancement on current specification, because one or two PDSCH transmission occasions with the same HARQ ID in these schemes are all contained in the same slot rather than across slots. There is another scheme (‘repetitionNumber-R16’) need to be discussed whether to support in case of mulita-PDSCHs and if supported, how to determine the relationship between TCI states pattern for inter-slot based repetition and multi-PDSCHs scheduling.
In Rel-16, if some UEs cannot support two different beams reception simultaneously, only TDM based PDSCH repetition transmission is configured for these UEs, i.e. ‘TDMSchemeA’ or ‘repetitionNumber-R16’ and whether support ‘TDMSchemeA’ or ‘repetitionNumber-R16’ depends on UE capability. Furthermore, ‘repetitionNumber-R16’ can support more repetition numbers (maximum 16) while ‘TDMSchemeA’ only supports two repetition occasions. We think performance is always desired in any cases and inter-slot based repetition is also easy to operate for the network, so the scheme of ‘repetitionNumber-R16’ should be supported when UE is configured with S-DCI based multi-PDSCH transmission. 
For multi-PDSCHs scheduling, these schemes including ‘SDM’, ‘FDMSchemeA’, ‘FDMSchemeB’, ’TDMSchemeA’ and ‘repetitionNumber-R16’ can be configured.
Here we mainly discuss scheme ‘repetitionNumber-R16’. In RAN1 #104b, single DCI scheduling N TBs (N>1) was agreed where a TB can be repeated over multiple slots (or mini-slots) is precluded based on the discussion on scheduling and HARQs in agenda item 8.2.5. It seems incompatible to configure multi-PDSCH transmission and inter-slot TDM based transmission. However, we think that conclusion from AI 8.2.5 only takes S-TRP into account, there should not be any restriction to support TDM based multi-PDSCH repetition transmission in case of M-TRP. Assuming four PDSCHs are configured and repetition number per PDSCH is set to 4, two potential scheduling patterns are shown in figure 1.
In figure 1.a) and figure 1.b), two kinds of beam pattern defined in Rel-16 are shown where granularity of beam pattern is tied to slot index rather than TB ID. In figure 1.c) and figure 1.d), another two relationships between beam and M-PDSCHs are shown where granularity of beam pattern is tied to a group of M-PDSCHs.
From the perspective of beam switching, the ascending order of switching times is figure1.d) < figure1.c) < figure1.b) < figure1.a). However, if taking the performance of PDSCH into account in M-TRP in case of unpredictable blockage, the better-to-worse order is figure1.a) > figure1.b) > figure1.c) > figure1.d). Furthermore, once UE decode PDSCH with TB #1 successfully in figure 1.a), the buffer for soft bits combining can be released for reception of PDSCH with TB #1, and so on, until the last TB #ID. Therefore, there exists a balance between beam switching time and performance of PDSCH and which patterns to be supported should be studied.


                                                             Figure 1.a):  cyclic beam pattern1


Figure 1.b):  sequential beam pattern1
                                                         


Figure 1.c):  cyclic beam pattern2


                              Figure 1.d):  sequential beam pattern2   
pattern of four PDSCHs scheduling with repetition number 4

study which patterns in figure 1 are supported in case of joint configuration of multi-PDSCHs scheduling and scheme ‘repetitionNumber-R16’.
Conclusions 
1. 
1.1. 
In this contribution, we have following observations and proposals:
1. For case2, multiple QCL assumptions are applied. That is, for PDSCHs< timeDurationForQCL, QCL assumptions are applied as per Rel-16; for PDSCHs≥ timeDurationForQCL, QCL assumption is based on the indicated code point.
For multi-PDSCHs scheduling, these schemes including ‘SDM’, ‘FDMSchemeA’, ‘FDMSchemeB’, ’TDMSchemeA’ and ‘repetitionNumber-R16’ can be configured.
study which patterns in figure 1 are supported in case of joint configuration of multi-PDSCHs scheduling and scheme ‘repetitionNumber-R16’.
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