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1. Remaining issues on default DL/UL control channel beam
In the current TS38.213 specification, the following paragraph exists in section 10.1 regarding default PDCCH beam between initial RRC configuration and MAC CE activation, where descriptions on default PDCCH beam between RRC re-configuration and MAC CE activation are currently missing so that new agreements need to be made.
	<TS38.213 section 10.1>

If a UE has received initial configuration of more than one TCI states by higher layer parameter TCI-StatesPDCCH containing more than one TCI states but has not received a MAC CE activation for one of the TCI states, the UE assumes that the DM-RS antenna port associated with PDCCH reception in the UE-specific search space is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters, when applicable.


Similarly, descriptions on a default PUCCH beam between initial RRC configuration (or RRC re-configuration) and MAC CE activation are totally missing in the current specification so that new agreements on this default PUCCH beam issue should also be made. In RAN1#92 meeting, intensive discussions on the PUCCH beam indication had held, and the online discussions had focused on the following options, which couldn’t reach a consensus to be down-selected:
	<Identified alternatives for default PUCCH beam @RAN1#92>

After RRC configuration of a list of spatial relations in PUCCH-SpatialRelationInfo and before MAC-CE selection of one of the spatial relations in the list, the UE may assume a default spatial relation for the transmission of PUCCH. RAN1 shall down-select to one of the following two alternatives:

· Alt.1: For initial RRC configuration, the default spatial relation that the UE may assume is the SS/PBCH block identified during initial access. For RRC re-configuration, the default spatial relation that the UE may assume is given by the first entry of PUCCH-SpatialRelationInfo.
· Alt.2: The default spatial relation that the UE may assume is given by the first entry of PUCCH-SpatialRelationInfo.
· Alt.3-2: For initial RRC configuration, the default spatial relation that the UE may assume is the SS/PBCH block identified during initial access. For RRC re-configuration and for previously configured PUCCH, UE keeps the spatial relation unchanged until reconfiguration complete and subsequent MAC-CE activation (if K > 1). For RRC re-configuration and for newly configured PUCCH, the default spatial relation that the UE may assume is that for most recently activated(if K >1) or configured (K = 1).


It should be noted that the above default PDCCH beam issue and default PUCCH beam issue are technically similar, so that it is desirable to be decided together with the aligned approach. That is, differently specified behaviors on PDCCH and PUCCH cases need to be strongly avoided.
Proposal 1: The remaining default PDCCH beam issue and default PUCCH beam issue should be resolved together with the consistent approach, since those issues are technically equivalent, i.e., differently specified behaviors on PDCCH and PUCCH cases should be strongly avoided.
Comparing Alt.1 and Alt.2 above, we can consider to down-select Alt.2, since Alt.2 can be commonly applied without differentiating the initial RRC case and RRC-reconfiguration case at all, and Alt.1 was a compromised alternative during the offline adhoc session on BM in the last meeting so that Alt.1 can be regarded as a revised version of Alt.2. Therefore, we can focus on the main technical differences between Alt.2 and Alt.3-2 to be down-selected as shown below:
	<Key technical differences in the following two major alternatives>

After RRC configuration of a list of spatial relations in PUCCH-SpatialRelationInfo and before MAC-CE selection of one of the spatial relations in the list, the UE may assume a default spatial relation for the transmission of PUCCH. RAN1 shall down-select to one of the following two alternatives:

· Alt.2: The default spatial relation that the UE may assume is given by the first entry of PUCCH-SpatialRelationInfo.
· Alt.3-2: For initial RRC configuration, the default spatial relation that the UE may assume is the SS/PBCH block identified during initial access. For RRC re-configuration and for previously configured PUCCH, UE keeps the spatial relation unchanged until reconfiguration complete and subsequent MAC-CE activation (if K > 1). For RRC re-configuration and for newly configured PUCCH, the default spatial relation that the UE may assume is that for most recently activated(if K >1) or configured (K = 1).
<Analysis on the two major alternatives>
Alt.2: default beam is the first entry of PUCCH-SpatialRelationInfo regardless of initial/re-configured RRC 

Alt.3-2: default beam is obtained during IA for initial RRC, and previous beam (determined by some rules) for RRC reconfiguration case

Technical merits
- Common UE behavior regardless of initial RRC, re-configuring RRC for previously configured PUCCH, and re-configuring RRC for newly added PUCCH

- Simpler implementation because RRC only option is just a subset of RRC+MAC CE option (i.e. RRC only option corresponds to the case of # of entries =1)

- Flexibility and Forward compatibility (e.g. for the case of adding new PUCCH resources for UL CoMP)

- Possibly less RRC signaling overhead in some case

Technical demerits
- Possibly more RRC signaling overhead in some case (e.g. gNB has to signal by RRC the whole RS list of PUCCH-SpatialRelationInfo to set the first entry can be the previous used beam) 
- Different UE implementation is necessary according to RRC only option and RRC+MAC CE option

     > NOTE: In the RRC only option, UE should apply the first (and only) entry anyway.

- Complicated UE behavior due to the necessity of differentiating three RRC configuration cases
(1) For initial RRC: beam obtained during IA 

(2) For RRC reconfiguration and for previously configured PUCCH: The previous beam

(3) For RRC reconfiguration and for newly configured PUCCH: The most recently activated/configured beam among other existing PUCCH resources
- Less flexibility (e.g. for the case of RRC reconfiguration for newly configured PUCCH, the PUCCH beam should be the same as before regardless of PUCCH usages(e.g. ACK/NACK, SR, CSI, beam report))

- Less forward compatibility (e.g. for UL CoMP)



Based on the analysis above, it is preferred to adopt Alt.2 commonly for default PUCCH beam and default PDCCH beam issues.

Proposal 2: Based on the analysis comparing technical merits/demerits, it is preferred to adopt Alt.2 (following the first entry of the configured RRC parameter) commonly for default PUCCH beam and default PDCCH beam issues.
2. Remaining issues on UL beam management

2.1. Correction on SRS initial beam sweeping
In RAN1#90bis meeting, the followings for UL beam management are agreed as a part (Slide 3) of the WF R1-1719059:

	Agreements (R1-1719059, Slide 3):
· For UL beam management, 

· NR supports gNB configuration of transmitting SRS with same Tx beam across multiple symbols via either of followings

· configuring one SRS resource spanning multiple symbols 

· configuring UE to apply the same Tx beam across the SRS resources in a SRS resource set.

· UE can apply different Tx beams to different SRS resources if it is not configured to apply the same Tx beam across SRS resources in a SRS resource set, where the beams can be determined either (1) via a gNB-transparent way, or (2) via gNB indication.


Highlighted part in the above agreement is made for the UE-side SRS Tx beam determination for initial beam sweeping for UL beam management to guarantee that gNB can select the best beam among the different UE Tx beams. This agreed UE behavior is essential to the UL beam management procedure, and should be correctly captured in the specification. Hence, we provide the text proposal on 38.214 according to the discussion as follow, also found in our companion contribution [1]:
	<Text proposal on 38.214>

6.2.1
UE sounding procedure

The UE can be configured with one or more Sounding Reference Symbol (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSetConfig. For each SRS resource set, a UE may be configured with 
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SRS resources (higher later parameter SRS-ResourceConfig), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter SRS-SetUse. When the higher layer parameter SRS-SetUse is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. When the higher layer parameter SRS-SetUse is set to ‘BeamManagement’ for a configured SRS resource set and when any of the SRS resources within the SRS resource set are not configured with higher layer parameter SRS-SpatialRelationInfo, UE should apply independent spatial domain transmission filter for each configured SRS resource. The SRS resources in different SRS resource sets can be transmitted simultaneously.


2.2. Correction on SRS with same Tx beam across multiple symbols
In RAN1#90bis meeting, the followings for UL beam management are agreed as a part (Slide 3) of the WF R1-1719059:

	Agreements (R1-1719059, Slide 3):
· For UL beam management, 

· NR supports gNB configuration of transmitting SRS with same Tx beam across multiple symbols via either of followings

· configuring one SRS resource spanning multiple symbols 

· configuring UE to apply the same Tx beam across the SRS resources in a SRS resource set.

· UE can apply different Tx beams to different SRS resources if it is not configured to apply the same Tx beam across SRS resources in a SRS resource set, where the beams can be determined either (1) via a gNB-transparent way, or (2) via gNB indication.


Highlighted part in the above agreement is made for the gNB-side rx beam determination assuming that the UE-side tx beam is fixed within one SRS resource spanning multiple symbols, which needs to be correctly captured in the specification but is currently missing. This UE behavior is essential to the UL beam management procedure, thus we provide the text proposal on 38.214 according to the discussion as follow, also found in our companion contribution [1]:
	<Text proposal on 38.214>

6.2.1
UE sounding procedure

The UE can be configured with one or more Sounding Reference Symbol (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSetConfig. For each SRS resource set, a UE may be configured with [image: image2.wmf]1
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SRS resources (higher later parameter SRS-ResourceConfig), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter SRS-SetUse. When the higher layer parameter SRS-SetUse is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. UE should apply the same spatial domain transmission filter on different OFDM symbols for a SRS resource. The SRS resources in different SRS resource sets can be transmitted simultaneously. 
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