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Introduction
[bookmark: _Hlk510705081]The revised work item on supporting NR from 52.6 GHz to 71 GHz [1] was approved at RAN#90-e. Before that 3GPP carried out a study on required changes to NR using existing DL/UL waveform to support operation between 52.6 GHz and 71GHz [2]. This contribution deals with the following objectives of the WID:
· Specify timing associated with beam-based operation to new SCS (i.e., 480kHz and/or 960kHz), study, and specify if needed, potential enhancement for shared spectrum operation
· Rel-15/16 and any Rel-17 beam management enhancements can be considered for 52.6-71 GHz. Whether particular features should be excluded for 52.6-71 GHz can be further discussed
· Note: As per usual procedure, duplication of work between work items in Rel-17 should be avoided
Discussion
Clarification of indicated TCI state 
In RAN1#107bis-e, there was intensive discussion on the clarification of the active TCI states to apply for multi-PDSCH scheduling. When PDSCH TCI activation MAC-CE is received by a UE, and the activation of the new MAC-CE is happening within multi-PDSCH transmission, there is an ambiguity that what active TCI states are referred for indicated TCI state in the DCI. 

[image: ]
Figure 1. illustration of activation of TCI staets within PDSCHs scheduled by single DCI.

There are two options for determining the refeence active TCI states for each PDSCH. The first option is assume the active TCI states during the first PDSCH as the reference for all PDSCHs by single DCI. Another option is using the corresponding active TCI states for each PDSCH. In the existing specification for the multi-slot PDSCH the UE assumption is defined as follows [TS 38.214, 5.1.5]:	Comment by Author: [Mention was removed] I changed this so that we follow multi-slot PDSCH behaviour but how do you think?	Comment by Author: I am fine with either option. But, the multi-slot PDSCH is not this case. It is PDSCH repetition case. So, multi-PDSCH scheduling is multiple single-slot PDSCH. I was also showing our neutral position, and we can follow the majority view. 
But, if we use the first PDSCH as reference, I prefer to use active TCI states in the PDCCH slot (when scheduling). But, I donot want to spend time for this unrealistic issue. If you still prefer first PDSCH slot for the reference, I am fine. 

	[bookmark: _Hlk95384326]When the UE is configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH.



Thus, to follow the existing behaviour for multi-slot PDSCH, the first option is a natural choice, and we don’t think any specification update is necessary.
However, in general, TCI state update in-between PDSCHs scheduled by single DCI is not a natural choice, and it cause inconsistency of PDSCH reliability. Though we have agreed to support multiple QCL assumptions for multi-PDSCH, we don’t think it is intending for allowing multi-QCL assumption in the real operation. Instead, we understand that it was agreed to minimize the specification impact, and it can be handled by gNB scheduling. Also, such case should be very rare to happen. Because 3ms may include 8, 32 and 64 slots for SCS=120kHz, 480kHz and 960kHz respectively, in most case, the activation of TCI states can be scheduled to be happening in the beginning of PDCCH monitoring occasion. 

Proposal 1: For multi-PDSCH transmission support the indicated TCI states should be based on the activated TCI states in the first slot with the scheduled PDSCHs. Adopt the following CR.

================================= Start of the text ptoposal =================================
5.1.5 	Antenna ports quasi co-location
*** Unchanged text omitted ***
If a PDSCH is scheduled by a DCI format having the TCI field present, the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP, the UE shall use the TCI-State according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL type parameter(s) given by the indicated TCI state if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL, where the threshold is based on reported UE capability [13, TS 38.306]. When the UE is configured with a single slot PDSCH, the indicated TCI state should be based on the activated TCI states in the slot with the scheduled PDSCH. When the UE is configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH. When the UE is configured with higher payer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and not configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH . 
*** Unchanged text omitted ***
================================= End of the text proposal  =================================

Guard Period between two SRS resources
RAN1#106bis-e [3] made the following agreement related to guard period Y between two SRS resources. 

Agreement:
Like in Rel-15, a minimum guard period Y between two SRS resources of an SRS resource set for antenna switching is supported for 480 kHz and 960 kHz
· FFS: Whether to define different values of Y for 480 kHz and 960 kHz or not
· FFS: Values of Y dependent on RAN4 feedback on the switching time requirement

Table 6.2.1.2-1: The minimum guard period between two SRS resources of an SRS resource set for antenna switching
	

	

	Y [symbol]

	0
	15
	1

	1
	30
	1

	2
	60
	1

	3
	120
	2



Considering the existing specification, the minimum guard period is based on RAN4 requirement. When referring for the observation in [4][5], we assume 59-200ns of beam switching time and 5 us of transient time, the required guard time is more than 5.06~5.2us. From this assumption, Y for 480kHz and 960kHz can be 3 or 5 symbols.  
[bookmark: _Hlk95232739]Proposal 2: Support following value of minimum guard period Y between two SRS resources of an SRS resource set for antenna switching for 480 kHz and 960 kHz
· Y=3 for 480kHz, Y=5 for 960kHz

In RAN4, there is another discussion for introducing advanced UE which is capable to support shorter transient time such as 1, 2 or 3 us. 
SRS antenna switching is useful to provide efficient beam management and CSI acquisition, and shorter minimum gap enables the shorter period of transmission of all SRS resources for the SRS resource set. Longer transmission period may causes inconsistency between SRS resource transmissions, resulted in a poor channel state estimation. To support transmission of two SRS resources in a slot/consecutive slots with enough coverage, shorter SRS switching gap is very useful. 
Proposal 3: Consider the introduction of Y values for advanced UE capability with shorter transient time according to RAN4 on-going discussion.  
Conclusion
Based on the discussion in the previous chapter we made the following observations and proposals:
Proposal 1: support the indicated TCI states should be based on the activated TCI states in the slot with the scheduled PDSCH. Adopt the following CR.

Proposal 2: Support following value of minimum guard period Y between two SRS resources of an SRS resource set for antenna switching for 480 kHz and 960 kHz
· Y=3 for 480kHz, Y=5 for 960kHz

Proposal 3: Consider the introduction of Y values for advanced UE capability with shorter transient time according to RAN4 on-going discussion.  
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