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1. [bookmark: _Hlk492027000]  Introduction
[bookmark: _Hlk68892346]
In this document, the remaining proposals on the reliability and robustness improvements for PUCCH and PUSCH are summarized. Earlier version of the FL summary is in, 

R1-2110468 			Summary #1 of Multi-TRP PUCCH and PUSCH Enhancements 		Moderator (Nokia/NSB)
R1-2110469 			Summary #2 of Multi-TRP PUCCH and PUSCH Enhancements 		Moderator (Nokia/NSB)

2. [bookmark: _Hlk528168953]Phase 2 discussion in RAN1 106bis-e meeting

Issue #3.8: Collision handling for the SRS + SRS

Apple has a proposal on SRS overlapping, and FL seeks for more inputs from other companies. Please provide your views on the following, 

Question 1: For Rel-17 mTRP PUSCH repetition, is it reasonable to assume a scenario that one SRS resource for CB/NCS ( or NCB) collides with another SRS resource for CB/NCB (for NCB, another SRS resource is in another resource set) ?

Question 2: If answer for question is yes, do you agree with the following principal for SRS transmission. 
· When SRS resource for CB collides with another SRS resource for CB, UE only transmits the SRS with lowest resource ID.
· When SRS resource for NCB collides with SRS resource in another resource set for NCB, UE only transmits the SRS with lowest resource set ID.

	Company
	Comments

	ZTE
	Question 1: No.
The use case of issue#3.8 is nonexistent in Rel-17 MTRP PUSCH repetition because of the TDM scheme. If not, it means UE can simultaneously transmit multiple UL channels/signals, which is actually included in Rel-18 UL MIMO rather than in Rel-17.

	QC
	Question 1: No.

	LG
	Question 1: No. same view with ZTE and that is error case.

	Samsung
	Question 1: No. gNB will avoid scheduling like issue #3.8. 

	Lenovo/MotM
	Question 1: No. Same view with ZTE and LG.

	OPPO
	Question 1: No. Same view as ZTE

	Apple
	Question 1: We are open. If gNB’s scheduling can always avoid such case, that would be better. If this is considered as an error case, we can use similar wording asu current spec by changing beam management into codebook/non-codebook.
“When the higher layer parameter usage is set to ‘beamManagement’, only one SRS resource in each of multiple SRS resource sets may be transmitted at a given time instant”


	MediaTek
	Question 1: No. Same view as ZTE.

	CATT
	Question 1: No. Same view as the majority.

	Vivo
	Question 1: No.
Collision handling between P-SRS and AP-SRS has been define in existing spec. Collision rule between two AP-SRS sets is under discussion in SRS session. Anyway, one of the SRS should be dropped.

	Fl Update #3
	Not enough support to continue further discussion on this. 

	Apple
	@FL, it seems the situation is clear this collision should be precluded, since all companies above think it is not iscussion to consider the collision. But vivo mentioned some some legacy collision rule for different time domain behavior is defined. So we think there should be two cases:

· Case 1: Collision between SRS for CB/NCB + SRS for CB/NCB with different time domain behavior
· Case 2: Collision between SRS for CB/NCB + SRS for CB/NCB with the same time domain behavior

We would like to understand whether both cases are not allowed. If both are not allowed, we think we need to agree something, since there was an old iscussion in R15 CR for SRS+SRS in CA, where companies assume simultaneous transmission should be supported since nothing is defined.


	Fl Update #4
	@Apple >> Situation is clear to my reading that all other companies’ response is ‘No’ for the first question. It seems almost all think that there may not be a scenario in mTRP that one SRS resource for CB/NCS ( or NCB) collides with another SRS resource for CB/NCB (for NCB, another SRS resource is in another resource set). If there is such scenario occur, companies consider this as error case.  

	Apple
	@FL, if all companies think this is an error case, we think it should be concluded as an error case with either an agreement or conclusion.

Similar things happened in R15 CR for SRS+SRS in CA. Due to no explicit conclusion/agreement, later it is assumed that simultaneous SRS transmission is supported. 

	FL Update #5
	@Apple >> Let’s see if others are ok with a conclusion. 

Proposed conclusion 3.8: For Rel-17 mTRP PUSCH repetition, the UE may not need to consider following overlapping scenarios, 
· One SRS resource for CB collides with another SRS resource for CB.
· One SRS resource for non-CB collides with another SRS resource for non-CB in another resource set. 

	FL Update #6
	The proposed conclusion 3.8 was agreed over email. 

Conclusion 3.8: For Rel-17 mTRP PUSCH repetition, the UE may not need to consider following overlapping scenarios,
· One SRS resource for CB collides with another SRS resource for CB.
· One SRS resource for non-CB collides with another SRS resource for non-CB in another resource set.



3.  Other agreed Proposals in Phase 2
Agreement: 
If a UE does not support option 4 (Calculate two PHRs),
· If the PHR reporting is actual PHR, the UE uses the set of power control parameters corresponding to a first (earliest) repetition that overlaps with the first slot in which the PUSCH that carries the PHR MAC-CE is transmitted.
· If the PHR reporting is virtual PHR, it is reported based on legacy procedures.
· Note: RAN2 may further discuss PHR triggering aspects related to mTRP PUSCH repetition 

Agreement: 
For NCB based mTRP PUSCH repetition, on the minimal gap between associated NZP-CSI-RS and aperiodic NCB SRS, select one from the below in RAN1 #107-e meeting,
· Alt. 1: If both SRS resource sets are triggered in an overlapped manner in time domain (overlapping refer to overlapping of minimal gaps between two pairs of associated NZP-CSI-RS and aperiodic SRS corresponding to two SRS resource sets), the UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 + d OFDM symbols, where d indicates the number of overlapped symbols for the two pairs of associated NZP-CSI-RS and aperiodic SRS for NCB.
· FFS: value of d
· Alt. 2: UE is not expected to support overlapping precoding calculation for different associated NZP-CSI-RS within a CC, i.e., the UE is not expected to get triggering for two SRS resource sets in an overlapped manner in time domain (overlapping refer to overlapping of minimal gaps between two pairs of associated NZP-CSI-RS and aperiodic SRS corresponding to two SRS resource sets).
· The minimal gap between associated NZP-CSI-RS and aperiodic SRS is same as Rel-15/16.
· Alt.3: Introduce a UE capability on UE support simultaneous precoding calculation for different associated NZP-CSI-RS within a CC.
· The minimal gap between associated NZP-CSI-RS and aperiodic SRS is same as Rel-15/16.
· Alt. 4: There is nothing wrong with the legacy procedures and capability indication to handle this issue. No changes to spec.

Agreement: For the indication of PTRS-DMRS association for maxRank > 2 in mTRP PUSCH repetition type B, select Option 1
· Option 1 (4 bits): with a second PTRS-DMRS association field (similar to the existing field), and each field separately indicating the association between PTRS port and DMRS port for two TRPs.



4. Agreements in Phase 0 & 1
[bookmark: _Hlk84592549]
Conclusion: 
For the indication of  PTRS-DMRS association for maxRank = 2 in mTRP PUSCH repetition type B, the Table used to indicate the association between PTRS port(s) and DMRS port(s) (i.e., Table 7.3.1.1.2-25 or 7.3.1.1.2-26 in 38.212) shall be determined based on legacy procedure (i.e., Tables are associated with the maxNrofPorts in PTRS-UplinkConfig).

Agreement: 
For a BWP configured with two SRS resource sets for CB or NCB based mTRP PUSCH repetition with Type 1 CG configuration,
If the CG is configured with only one field for each of ‘pathlossReferenceIndex’, 'srs-ResourceIndicator', 'precodingAndNumberOfLayers', 'p0-PUSCH-Alpha' and 'powerControlLoopToUse', PUSCH repetitions are associated with the first SRS resource set.

Agreement
For both CB and NCB based mTRP PUSCH repetition schemes,  
· The SRS-ResourceSets (the first and second SRS resource sets) applicable for multi-TRP PUSCH scheduled by DCI format 0_1 and DCI format 0_2 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 in SRS-config, respectively. 
· The first/second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 is composed of the first  SRS resources in the first/second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList. 
· FFS: Whether the value of the  can be different
· The presence of the new field in the DCI for dynamic switching (2bits) is separately determined for DCI format 0_1 and DCI format 0_2 (based on whether two SRS resource sets are configured for that DCI format).


Agreement
For CB based mTRP PUSCH repetition, the number of SRS ports indicated by the two SRIs should be the same. 
· Note: This is to clarify an older agreement on the indication of two SRIs/TPMIs, where it mentioned that “The number of SRS ports between two TRPs should be same”.  
· FFS: Whether or not this has specification impact

Agreement
Confirm the following working assumption (with additional note in RED)
For non-codebook based multi-TRP PUSCH repetition, select Alt.2. 
· Alt. 2: the actual number of PT-RS ports corresponding to the 1st SRS resource set can be different from the actual number of PT-RS ports corresponding to the 2nd SRS resource set.
Note: Capturing any spec impact related to this is up to the Editor.

Agreement
On the number of SRS resources configured in the two SRS resource sets, select Alt.1, 
· Alt.1: Support the same number of SRS resources for both CB and NCB based m-TRP PUSCH repetition. 
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