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Introduction
In the previous RAN1 #96 meeting, multi-TRP/panel transmission for NR was discussed and several agreements were made as follows [1]:
	Agreement
At least for eMBB with multi-DCI based multi-TRP/panel transmission, different PDSCH scrambling sequences can be supported for PDSCHs, and selection one from the following alternatives in RAN1#97: 
· Alt 1: enhance c_init, FFS detailed design in RAN1 97
· Alt 2: enhance RRC configurations to support multiple dataScramblingIdentityPDSCH

Agreement
For PDCCH monitoring and blind decoding for multi-DCI based multi-TRP/panel transmission,  
· Increase the maximal number of CORESETs per “PDCCH-config” up to N=[4, 5, or 6] subject to UE capability
· Increase the maximal number of BD/CCE per slot per serving cell, subject to UE capability

Agreement
For separate ACK/NACK payload/feedback for received PDSCHs where multiple DCIs are used 
· Support TDMed PUCCH transmission within a slot to convey, at least separate ACK/NACK only feedback, with separated HARQ-ACK codebook for two TRPs
· FFS: Details on how this feature is supported in the specifications (for examples, introduction of restrictions and/or further enhancements)
Above applies at least for FR1 

Agreement 
Take into account following principles for single-PDCCH multi-TRP DMRS port indication:  
· Whether/how MU pairing cases between, e.g. UE1 from TRP1 and TRP 2 and UE 2 from TRP 1 and TRP 2, or UE1 from TRP1 and TRP 2 and UE 2 from TRP 1, is needed 
· Whether/how DMRS port indication using DMRS type 1 with 1 or 2 frontloaded symbols, and DMRS type 2 with 1 or 2 frontloaded symbols need to be enhanced

Agreement
For multi-TRP based URLLC, scheduled by single DCI, support scheme 3 and 4 agreed in email discussion [96-NR-09]
· FFS any restrictions/modification of supporting scheme 3/4 for FR2
· For example, considering the number of beam switches within the slot, and the delay from scheduling DCI indicating beam switch to scheduled PDSCH
· Note how to address M-TRP/panel based URLLC operation in FR2 can be discussed from RAN1 #98 

Agreement
For multi-TRP based URLLC, scheduled by single DCI, 
· Support scheme 1a as agreed in email discussion [96-NR-09]
· FFS: Whether additional specification impact is necessary for URLLC
· On the support of schemes 2a, 2b
· Select one of the following: support 2a only, support 2b only, support both 2a and 2b, support none
· To facilitate further comparisons among 2a, 2b and baseline to understand technical benefits and use cases, consider both SLS and LLS simulation results
· Specification impact, and UE complexity need to be considered as well.
· Companies are encouraged to provide simulation results for LLS using at least the following parameters
· Pathloss delta between two TRPs: 0dB, 3dB, 6dB 
· Details on blockage to be provided by each company if any (for example, the probability that one out of 2 links is blocked is 5% or 10% with 10dB blockage loss for the blocked link)

Agreement
For TDMed PUCCH transmission within a slot for separate ACK/NACK, study following alternatives for PUCCH resource configurations: 
· Alt 1: PUCCH resource groups can be explicitly configured by the NW.
· All PUCCH resources configured within the first PUCCH resource group do not overlap in time with any PUCCH resources configured within the second PUCCH resource group, considering 
· how to support PUCCH resource groups composed with resources or resource sets
· Alt 2: PUCCH resources can be configured by the NW to ensure TDM PUCCH resources among M-TRPs 
· PUCCH resource groups are not needed.
· Alt 3: PUCCH resources configured by the NW may be overlapped among M-TRPs. 




In this contribution, we share our views on enhancements for multi-TRP/panel transmission considering the previous agreements and objectives of WI for NR MIMO enhancements in Rel-16 NR. 
Discussion
2.1 Single DCI based NCJT
In the previous meeting, enhancement for TCI indication framework was agreed. If multiple TCI states are indicated in single DCI based NCJT, it is necessary to define relationship between TCI state and DMRS port(s). For this, sequential mapping between the index of the TCI state included in the same code point of the TCI state field and the index of the CDM group including the DMRS port(s) indicated by DCI can be considered. For example, if the code point 000 of the TCI state field indicates {TCI state A, TCI state B}, the first TCI state, i.e., TCI state A, corresponds to the DMRS port(s) included in the first CDM group, i.e., CDM group #0, and the second TCI state, i.e., TCI state B, corresponds to the DMRS port(s) included in the second CDM group, i.e., CDM group #1 for DMRS type 1. In case of DMRS type 2, since there are three CDM groups, two specific CDM groups should correspond to one TCI state. For example, the first TCI state, i.e., TCI state A, corresponds to the DMRS port(s) included in the first CDM group, i.e., CDM group #0, and the second TCI state, i.e., TCI state B, corresponds to the DMRS port(s) included in the second/third CDM group, i.e., CDM group #1/#2. If one TCI state is mapped to one CDM group in case of DMRS type 2, then it limits layer combination for NCJT. Specifically, when # of front load DMRS symbol is one, max layer per TRP is limited by 2.
Proposal 1: Regarding relationship between TCI state and DMRS port(s) for the case of two TCI states indication, sequential mapping between the index of the TCI state included in the same code point of the TCI state field and the index of the CDM group including the DMRS port(s) indicated by DCI should be considered. For DMRS type 2, the first TCI state corresponds to CDM group #0 and the second TCI state corresponds to CDM group #1/#2
Regarding DMRS port indication table for NCJT, Rel-15 DMRS table can be reused. Based on our analysis, all layer combination for two TRP can be supported in Rel-15 DMRS table with TCI state switching. Further details on DMRS port indication is explained in [2].
Proposal 2: Reuse Rel-15 DMRS table for single DCI based NCJT.
2.2 Multiple DCI based NCJT
· PDSCH scrambling
It was agreed that different scrambling is applied on two PDSCHs transmitted from different TRPs and two alternatives were discussed. If two NID are introduced, CORESET group ID can be used to select one of the two NID. Specifically, CORESETs of TRP 1 and those of TRP 2 are defined in CORESET group 1 and group 2, respectively. DCI scheduling a PDSCH is transmitted through CORESET in group 1 the first NID is used for scrambling. On the other hand, if Cinit formulation is revised without introducing two NID, CORESET group ID can make scrambling sequence of the two PDSCHs different by following formulation:  Future extension with more than 2 TRPs NCJT is feasible for both approaches.
Proposal 3: Revise Cinit formulation as follows:

· Configuration and monitoring of multiple PDCCH
According to current agreement, maximum number of NCJT TRP is 2 and one CORESET in a “PDCCH-config” corresponds to one TRP. As a result, two CORESETs can be used for NCJT and remaining one can be used for other purposes such as broadcast/multicast transmission. As more CORESETs are supported, more network flexibility is provided, but it seems not clear to us that increasing the maximum number of CORESETs more than 4 is beneficial since maximum number of NCJT TRP is limited by 2. Also, increasing the number of CORESETs is not that simple in terms of impacts on UE because it requires more blind detections, maintaining more beams for receiving DCI, maintaining more CSI-RS measurements for QCL, etc. 
Proposal 4: Support up to 4 CORESETs per “PDCCH-config”.
· ACK/NACK feedback  
Multiple DCI based NCJT can be supported regardless of backhaul delay and depending on backhaul delay different ACK/NACK feedback can be considered. For large backhaul delay, separate ACK/NACK feedback is necessary and in this case there are several issues. 
The first issue is how UE to differentiate TRP and generate dynamic/semi-static codebook per TRP. In the last meeting, it was agreed that one CORESET corresponds to one TRP, so UE differentiates TRP based on CORESET. For example, 3 CORESETs are configured and TRP 1 uses 1st and 2nd CORESET and TRP 2 uses 3rd CORESET. In order to generate dynamic/semi-static codebook per TRP, UE should know 1st and 2nd CORESET corresponds to the same TRP and 3rd COERSET corresponds to different TRP. To this end, gNB can inform CORESET grouping to UE, e.g. 1st and 2nd CORESET are in group 1 and 3rd CORESET is in group 2, and UE generates codebook per CORESET group. Specifically, 1st codebook corresponding to TRP 1 contains ACK/NACK for PDSCH scheduled by PDCCH from CORESET(s) in CORESET group 1 and 2nd codebook corresponding to TRP 2 contains ACK/NACK for PDSCH scheduled by PDCCH from CORESET(s) in CORESET group 2. 
Proposal 5: UE should be able to separate ACK/NACK codebooks for TRP 1 and TRP 2, based on CORESET group indicated by gNB.
In addition, TDM should be supported regardless of PUCCH format such as long PUCCH (e.g. 7 symbols) + long PUCCH (e.g. 7 symbols), which is not supported in Rel-15. As a result, two TRPs have same level of flexibility. 
The second issue is whether to introduce PUCCH resource group and whether to allow collision between the two TRP’s PUCCHs, and Table I shows potential issues for each case. 
Table I.
	
	Introduce PUCCH resource group

	
	Y
	N

	Allow PUCCH overlapping and drop one of PUCCHs
	Y
	· Retransmission overhead due to A/N dropping
	· Retransmission overhead due to A/N dropping 
· # of PUCCH resources per TRP is reduced

	
	N
	· Available frequency/time resource for PUCCH per TRP is limited
	· # of PUCCH resources per TRP is reduced
· Available frequency/time resource for PUCCH per TRP is limited



If PUCCH resource group is not introduced, a TRP cannot use all PUCCH resources in each PUCCH set, i.e., totally 56 resources. In other words, one TRP can use parts of PUCCH resources in each PUCCH set and another TRP can use remaining PUCCH resources. So the number of PUCCH resources per TRP is reduced, for example, by half and it causes scheduling restriction. Specifically, since the number of PUCCH resources with different format, starting symbol, duration, # of RBs, or OCC is reduced, TRP is less likely to schedule PUCCH resource optimized for UCI payload and unlikely to multiplex multiple PUCCHs. To guarantee the same level of PUCCH resource allocation flexibility, we see the need of introduce PUCCH resource group. For example, a group of PUCCH resource set(s) are configured for TRP 1 and another group of PUCCH resource set(s) are configured for TRP 2. Depending on which CORESET group DCI is detected in, UE can determine the PUCCH resource group. Introduction of PUCCH resource grouping would be beneficial to align the design for both FR1 and FR2 because each PUCCH resource group could correspond to a UE Tx panel in FR2 [7].
Proposal 6: introduce PUCCH resource group; a group of PUCCH resource set(s) are configured for TRP 1 and another group of PUCCH resource set(s) are configured for TRP 2.
If PUCCH overlapping between the two TRP is not allowed, available frequency/time resource for PUCCH per TRP is limited but there is no retransmission overhead due to PUCCH dropping. On the other hand, if PUCCH overlapping between the two TRP is allowed and occurs, one PUCCH needs to be dropped and TRP retransmits corresponding PDSCH. Therefore, there is a tradeoff between scheduling flexibility and retransmission overhead. In our view, it is up to network whether to configure potentially overlapped PUCCH or not by taking into account the tradeoff. Specifically, if the two PUCCHs collide in the same OFDM symbol, one of them is transmitted based on priority. For example, one TRP’s PUCCH is prior to another TRP’s PUCCH or PUCCH to report A/N codebook with higher DAI has higher priority. Furthermore, if backhaul delay is small, gNB can enable piggyback of A/N information and shared it through backhaul link.
Proposal 7: If ACK/NACK PUCCH for TRP 1 and that for TRP 2 collide in the same OFDM symbol, one of the two is transmitted based on priority rule and gNB can indicate whether low priority A/N information is dropped or piggybacked to the reported PUCCH.
If a PUCCH and a PUSCH for different TRPs are allocated in the same OFDM symbol, rather than dropping whole PUSCH, it seems better to puncture the overlapped PUSCH symbol(s) if one or two symbol(s) is overlapped and the PUSCH length is sufficiently long (e.g. 10~14 symbols). In this way, TRP possibly succeeds in decoding PUSCH especially when high SINR or low code rate. Or it is also considerable to piggyback A/N on PUSCH if backhaul delay is small. In case of large backhaul delay, the piggybacked A/N information is not useful for both TRPs and it only waists PUSCH REs and UE Tx power, therefore, whether or not to piggyback A/N to PUSCH should be configured by gNB, which may be decided based on the backhaul condition. 
Proposal 8: When a PUCCH and a PUSCH for different TRPs collide in the same OFDM symbol, 
· the A/N information shall or shall not be piggybacked on the PUSCH based on gNB configuration.
· if piggyback is disabled and the portion of overlapped symbols is small with regard to the PUSCH length, the overlapped PUSCH symbol(s) is punctured and both PUCCH and the punctured PUSCH are transmitted.
For ideal/small backhaul delay, joint ACK/NACK feedback is possible, which is simpler than separate ACK/NACK feedback. In this case, encoding order for semi-static codebook should be defined considering multiple TRPs. For example, ACK/NACK is encoded per TRP and then ACK/NACK bits for TRP 1 and that for TRP 2 are concatenated.
Proposal 9: For ideal/small backhaul delay, joint ACK/NACK feedback can be considered and encoding order for semi-static codebook should be defined considering multiple TRPs.
· Remaining issues on partially/fully overlapped resource allocation
In case of partially overlapped resource allocation, UE experiences the high level of interference fluctuation because, when decoding a PDSCH, it receives high interference from overlapped RBs and low interference from non-overlapped RBs. Considering this interference fluctuation, data RE mapping of a PDSCH can be enhanced to improve retransmission efficiency. Specifically, in case of CBG level ACK/NACK, it is better for each CB to be localized in either overlapped RBs or non-overlapped RBs so that different CB suffers different level of interference. In this way, TRP can only transmit NACK CB experiencing high interference probably in overlapped RBs. On the other hand, in case of TB level ACK/NACK, it is desirable for each CB to be distributed in RBG A and B so that overall ACK probability increases. Regarding this RE mapping issue, further details are explained in [3].
Proposal 10: In case of partial overlapped resource allocation, the following PDSCH RE mapping can be considered: for CBG level ACK/NACK, each CB is localized in either overlapped RB group or non-overlapped RB group and for TB level ACK/NACK, each CB is distributed in overlapped RB group and non-overlapped RB group.
Also, we need to look at the impact of different PRB bundling size of 2 TRPs. If precoding of TRP 2’s PDSCH varies within a PRG of TRP 1’s PDSCH, UE needs to calculate interference covariance matrix multiple time in every PRG for the purpose of MMSE-IRC Rx beam determination. It increases UE complexity especially when PRG is small such as 2 or 4 RBs. To address this issue, the following scheduling restriction can be introduced: when PRG of a PDSCH is 2 or 4, the precoding of another fully/partially overlapped PDSCH should be the same in each PRG. Furthermore, in case of resource allocation type 1, PDSCHs for the two TRPs can be partially overlapped within a PRG and it causes the same issue. Therefore, gNB ensures that PDSCHs for the two TRPs should be either fully overlapped or non-overlapped in each PRG when PRG is 2 or 4. Regarding this PRG alignment, further details are explained in [3].
Proposal 11: In case of partially/fully overlapped resource allocation, when PRG of a PDSCH is 2 or 4, the precoding of another fully/partially overlapped PDSCH should be the same in each PRG and allocated resource of the overlapped PDSCH should be either fully overlapped or non-overlapped in each PRG.
Regarding resource allocation type for two TRP, type A+A should be supported. Considering that type B is introduced mainly for URLLC, benefits are not clear to support type B+B for eMBB NCJT transmission.
Proposal 12: Support resource allocation type A + type A for NCJT transmission.
Next issue is PDSCH rate matching for another TRP’s CORESET, RS, preemption, and SSB. In case of semi-static RateMatchPattern, it can be shared between TRP through non-ideal backhaul so that one TRP can conduct PDSCH rate matching for another TRP’s semi-static RateMatchPattern. For the same reason, one TRP can conduct PDSCH rate matching for another TRP’s P/SP NZP/ZP CSI-RS, CRS, SSB. Rel-15 specification can support PDSCH rate matching for another TRP’s semi-static RateMatchPattern, P/SP NZP/ZP CSI-RS and SSB, but UE needs to conduct rate matching for CRS pattern for both TRPs. On the other hand, the TRP is unlikely to perform PDSCH rate matching for dynamic RateMatchPattern, AP ZP CSI-RS and preemption which may not be shared through non-ideal backhaul. 
Proposal 13: PDSCH rate matching for another TRP’s semi-static RateMatchPattern, P/SP NZP/ZP CSI-RS, CRS and SSB can be considered.

2.3 Reliability/robustness enhancement 
For scheme 1, it was agreed to support scheme 1a based on non-SFN transmission. In addition, for SFN based enhancement, we can consider scheme 1c with better channel estimation performance and lower RS overhead. Evaluation results for scheme 1 can be found in [5] and we have the following observation.
Observation #1: Compared to scheme 1a, conventional SFN (Rel-15) has slightly better BLER performance in low MCS (MCS6), and similar performance in high MCS (MCS12) considering blockage model.
In conventional SFN transmission, multiple TRPs transmit the same TB with the same single layer and UE derives QCL properties (e.g., Doppler shift, Doppler spread, average delay, delay spread) from QCL RS that multiple TRPs transmit at the same time and uses them to estimate channel from single DMRS port. However, it may not provide proper QCL properties for accurate channel estimation since each TRP’s different QCL properties are averaged when UE derives them from single QCL RS. For example, UE experiences Doppler frequency +fd and -fd from TRP 1 and TRP 2, respectively, but what UE derives from QCL RS is zero Doppler shift, resulting in suboptimal channel estimation filter. Another pain-point of SFN transmission based on current NR framework is that it requires additional SFNed CSI-RS resources dedicated for SFN transmission. In case of three TRPs, four additional CSI-RS resources need to be transmitted for SFN transmission (i.e. one for TRP A+B, one for TRP B+C, one for TRP A+C, one for TRP A+B+C) on top of three CSI-RS resources for TRP-specific transmission, i.e., one for each TRP. If we consider SFN transmission across multiple beams/panels of a single TRP in addition to SFN across multiple TRPs, the required number of CSI-RS resources will be exponentially increased. Further details can be found in [5] and we have the following observation.
Observation #2: scheme 1a supports up to two TRP transmission, but the number of TRP for the conventional SFN is flexible and various reliability requirements can be achieved.
Observation #3: For the case of up to three TRPs SFN, the required amount of QCL reference RS including TRS, CSI-RS, and SSB is reduced by 57% in scheme 1c, compared to that for the conventional SFN transmission. 
In order to improve channel estimation performance and not to increase CSI-RS overhead in SFN transmission, in scheme 1c, UE is configured with two TCI states corresponding TRP 1 and TRP 2, respectively. UE derives QCL properties of TRP 1 from the first TCI state and uses them to estimate channel from DMRS port 1 of TRP 1 and derives QCL properties of TRP 2 from the second TCI state and uses them to estimate channel from DMRS port 2 of TRP 2. Then, UE combines the two estimate channel and generates SFN channel that single data layer is transmitted through. Also, DMRS overhead can be further reduced by configuring single DMRS port instead of two ports. Specifically, UE can be configured with a single DMRS port that TRP 1 and TRP 2 transmits at the same time, and estimate SFN channel from the single DMRS port, where the large scale properties can be calculated and combined from two different measurements from two QCL RSs. How to combine large scale parameters may be up to UE implementation, therefore, gNB only needs to inform two QCL RSs to the UE for the single layer SFN transmission.
Proposal 14: For SDM based URLLC enhancement, scheme 1c for multi-TRP/panel URLLC can be considered. 
Regarding scheme 2, multi-PDCCH based multi-TRP/panel transmission seems more appropriate because the RA, DMRS port(s), and TCI state(s) can be independently indicated through each DCI. For multi-PDCCH based signaling, it needs to be indicated whether the PDSCHs scheduled through different PDCCHs are from the same TB or not. For this purpose, the PDCCH for the same TB may be masked by a specific RNTI, or a DCI field can be defined. In addition, single PDCCH based multi-TRP/panel transmission can also be considered. In this approach, some dependency on each frequency RA should be considered due to the limited DCI payload. One possibility is to use existing MCS/NDI/RV field for TB2 as the second RA field given that 2CW is usually not considered for URLLC. Another possibility is to use conventional RA field and split allocated RBs based on predetermined rule. For example, allocated RBs can be split with comb pattern at least in PRG level grid. Evaluation results for scheme 2 can be found in [6], which shows scheme 2a and 2b achieve similar performance. Based on the observation, we prefer scheme 2a with less UE implementation impact.
Proposal 15: For FDM based URLLC enhancement, multi-PDCCH based multi-TRP/panel transmission should be considered.
Proposal 16: For FDM based URLLC enhancement, Support scheme 2a.
Regarding scheme 3/4, when performing repetitive transmission, multi-TRP transmission can be performed by adding a method of changing the TCI state for different slots. A straight forward approach is to allow indication of multiple TCI states where each TCI state is applied to a slot group. For example, in case of 4 slot aggregation, 2 TCI states can be indicated by DCI where each TCI state is applied to 2 slots respectively. It needs to be further discussed on the maximum number of TCI states, TCI signaling method (e.g. explicit and/or implicit), and the mapping of each TCI state to each slot group (e.g. a TCI is mapped to consecutive slots or distributed slots). In addition, we need to study time gap between slot groups in scheme 4 or symbol groups in scheme 3, considering the cases when one TRP is much closer to UE than other TRPs or when TRPs/panels are not perfectly synchronized. In these cases, at least one OFDM symbol gap between repeated TB transmission is needed. Otherwise, the last OFDM symbol of prior TB collides with the first OFDM symbol of posterior TB and the two interfere each other.
Proposal 17: For scheme 4, each of indicated/pre-configured TCI states can be applied to the indicated/pre-configured slot group(s).
Proposal 18: For scheme 3/4, support one OFDM symbol gap between symbol groups or slot groups.
In scheme 3, channel interpolation across mini-slots corresponding the same TCI state can be considered since channel is likely to vary slightly across mini-slots when symbol duration between mini-slots is short. Furthermore, shifting DMRS CDM group across mini-slots can be considered in order to improve channel estimation performance. Also, if the channel is almost static across mini-slots, PDSCH REs can be mapped into some of DMRS REs in some DMRS symbols, resulting in improving data reliability with more coding gain.
Proposal 19: For scheme 3, channel interpolation across mini-slots corresponding the same TCI state can be considered.
Single data layer transmission from each TRP should be baseline to achieve URLLC requirement as was in Rel-15 URLLC. Even when SINR is high and multi-rank transmission is possible, multi-layer transmission causes inter-layer interference due to imperfect CSI and channel impairment and results in reducing reliability. Unless the gain of multi-layer transmission with respect to reliability and latency is proved, single layer transmission should be a primary focus of this item.
Proposal 20: For multi-TRP/panel URLLC, single data layer transmission from each TRP should be the primary focus to achieve URLLC requirement.
Conclusion
In this contribution, we discuss on multi-TRP/panel transmission and propose the following based on the discussion.
Proposal 1: Regarding relationship between TCI state and DMRS port(s) for the case of two TCI states indication, sequential mapping between the index of the TCI state included in the same code point of the TCI state field and the index of the CDM group including the DMRS port(s) indicated by DCI should be considered. For DMRS type 2, the first TCI state corresponds to CDM group #0 and the second TCI state corresponds to CDM group #1/#2
Proposal 2: Reuse Rel-15 DMRS table for single DCI based NCJT.
Proposal 3: Revise Cinit formulation as follows:

Proposal 4: Support up to 4 CORESETs per “PDCCH-config”.
Proposal 5: UE should be able to separate ACK/NACK codebooks for TRP 1 and TRP 2, based on CORESET group indicated by gNB.
Proposal 6: introduce PUCCH resource group; a group of PUCCH resource set(s) are configured for TRP 1 and another group of PUCCH resource set(s) are configured for TRP 2.
Proposal 7: If ACK/NACK PUCCH for TRP 1 and that for TRP 2 collide in the same OFDM symbol, one of the two is transmitted based on priority rule and gNB can indicate whether low priority A/N information is dropped or piggybacked to the reported PUCCH.
Proposal 8: When a PUCCH and a PUSCH for different TRPs collide in the same OFDM symbol, 
· the A/N information shall or shall not be piggybacked on the PUSCH based on gNB configuration.
· if piggyback is disabled and the portion of overlapped symbols is small with regard to the PUSCH length, the overlapped PUSCH symbol(s) is punctured and both PUCCH and the punctured PUSCH are transmitted.
Proposal 9: For ideal/small backhaul delay, joint ACK/NACK feedback can be considered and encoding order for semi-static codebook should be defined considering multiple TRPs.
Proposal 10: In case of partial overlapped resource allocation, the following PDSCH RE mapping can be considered: for CBG level ACK/NACK, each CB is localized in either overlapped RB group or non-overlapped RB group and for TB level ACK/NACK, each CB is distributed in overlapped RB group and non-overlapped RB group.
Proposal 11: In case of partially/fully overlapped resource allocation, when PRG of a PDSCH is 2 or 4, the precoding of another fully/partially overlapped PDSCH should be the same in each PRG and allocated resource of the overlapped PDSCH should be either fully overlapped or non-overlapped in each PRG.
Proposal 12: Support resource allocation type A + type A for NCJT transmission.
Proposal 13: PDSCH rate matching for another TRP’s semi-static RateMatchPattern, P/SP NZP/ZP CSI-RS, CRS and SSB can be considered.
Proposal 14: For SDM based URLLC enhancement, scheme 1c for multi-TRP/panel URLLC can be considered. 
Proposal 15: For FDM based URLLC enhancement, multi-PDCCH based multi-TRP/panel transmission should be considered.
Proposal 16: For FDM based URLLC enhancement, Support scheme 2a.
Proposal 17: For scheme 4, each of indicated/pre-configured TCI states can be applied to the indicated/pre-configured slot group(s).
Proposal 18: For scheme 3/4, support one OFDM symbol gap between symbol groups or slot groups.
Proposal 19: For scheme 3, channel interpolation across mini-slots corresponding the same TCI state can be considered.
Proposal 20: For multi-TRP/panel URLLC, single data layer transmission from each TRP should be the primary focus to achieve URLLC requirement.
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