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1	Introduction
During the RAN2#102 meeting PDCCH CSS for initial access and HO/SCG change was discussed and some agreements and the following questions were communicated to RAN1 in [1]:
	=>	Ask RAN1 whether tci-StatesPDCCH is ignored during the RA procedure (for BFR it seems already clear). Or should the tci-StatesPDCCH have been in the SearchSpace (e.g. if it is meant to be used for USS only and not for CSS)? Check whether CORESET#0 is supposed to be configurable dedicatedly with a TCI-state. Ask RAN1 whether those aspects are clear from the RAN1 spec (and if so, in which sections). Otherwise, ask RAN1 to guide RAN2 how to clarify this in the RRC spec. 
=>	Ask RAN1 whether it is allowed to configure UEs with CSI-RS based RA and send the RAR on CORESET#0 (associated with SSBs). 



The above doubts can be separated into two questions:
1. Should tci-StatesPDCCH be ignored during the RA procedure (e.g. during handover or SCG addition) or should the tci-StatesPDCCH be provided in the SearchSpace?
2. Is CORESET#0 supposed to be configurable dedicatedly with a TCI-state and are RAN2 changes required for that?

In this paper we discuss this aspect based on the recent and some earlier discussions in RAN2 with an eye to conclude this aspect in a way not, which ensures proper system operation and is not extensively impactful to RAN2 specifications. 
2	Discussion
Firstly, the relevant RAN1 agreements are listed here:
	Agreements (93):
Update previous agreements as follows:
· NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode at least for non-broadcast PDCCH and for broadcast PDCCH
· Solutions FFS
· For the broadcast PDCCH, it is up to UE which common search space to monitor based on which SSB in both connected, in-active, and idle modes
· Unicast PDSCH can be scheduled by a DCI associated with the CORESET #0



For the TCI state to be used for CORESET#0, the following alternatives were discussed by RAN1:
· Alternative 1: Clarify that broadcast PDCCCH uses selected SSB as QCL source for receiving broadcast data and that configured TCI states for CORESET #0 are used for reception of unicast data scheduled by PDCCH on search spaces other than SS#0
· Alternative 1’: TCI state can be configured for CORESET #0 where the QCL reference is only an SSB. Once TCI state is configured for CORESET #0, the UE follows QCL assumption based on the TCI state configuration for both broadcast PDCCH and unicast PDCCH in the search space set(s) associated with the CORESET #0
· Alternative 2: CORESET #0 is not RRC configured with TCI states. According to the agreement above, the selected SSB is used as the QCL reference for reception of both broadcast and unicast PDCCH transmitted in CORESET #0. The selected SSB is either (a) indicated explicitly to the UE by MAC-CE signalling. The MAC-CE message contains the ID of the selected SSB, or (b) determined by the UE through any contention based RACH procedure. The selected SSB is the most recent one between (a)MAC-CE and SSB selected as part of CBRA or CFRA(b). FFS: How to provide a reference to TRS for demodulation of PDSCH
· Alternative 3: Any search space associated with the CORESET #0 cannot be used for unicast PDCCH with QCL Type D after RRC connection is established.
· Alternative 3’: Any search space associated with the CORESET #0 cannot be used for unicast PDCCH with QCL Type D after RRC connection is established. Align 6 PRB grid b/w CORESET #0 and other CORESETs. CORESET other than #0 can be configured for unicast PDCCH so that same physical resource configuration with the CORESET #0 with dedicated TCI-state configuration. In this case, there is no need to configure TCI state on CORESET #0 itself.

It has to be noted that the discussion triggered by RAN2 LS in RAN1 focused solely on the second question asked by RAN2, i.e. whether CORESET#0 should be configured with TCI states. The first question was somewhat ignored in the discussion and, in our understanding, this is due to the fact that for Random Access procedure it is already clear that for Random Access Response reception UE assumes QCL based on the beam (either SSB or CSI-RS) chosen for preamble transmission. Furthermore, RAN1 extensively discussed in the past whether TCI states should be configured per search space or CORESET. Eventually they decided to have it configured per CORESET and it is very unlikely that this decision can be revisited at this stage.
Observation 1: It is already clear that for RAR reception UE assumes QCL based on the SSB/CSI-RS resource chosen for preamble transmission.
Thus, the remaining decision that needs to be taken is about whether CORESET#0 needs to be configured dedicatedly with TCI states (similarly to other CORESETs) or not. Analysing shortly the alternatives discussed by RAN1, with a focus on RAN2 impacts, it can be seen that:
· Alternatives 1 and 1’ require updates in RRC specifications to configure TCI state for CORESET#0.
· Alternative 2 requires modifications to MAC specifications by defining new MAC CE command. What is more it would define a new procedure for activating TCI states for CORESET#0, different from the one, which already exists for other CORESETs. At the same time, existing MAC CE, in case TCI states were added as proposed by Alternative 1, could be applied equally to CORESET#0 without any additional changes to MAC specifications.
· Alternative 3 and 3’ do not require any modifications to RAN2 specifications as TCI state to be used for CORESET#0 would be deduced based on the configuration of dedicated CORESETs.

Based on the points made above, we think Alternative 2 is overcomplicated and unnecessarily introduces additional mechanism while the existing one could be used in a similar way in case TCI states are added for CORESET#0. Also since this is a relatively simple change in RAN2 (TCI states could be added to PDCCH-ConfigCommon IE as optional parameter), we think it would be reasonable to go this way.
Proposal 1: Support TCI states configuration for CORESET#0 by introducing it as an optional field within PDCCH-ConfigCommon.
In our opinion, this is the simplest and most efficient approach, but in case this is not agreeable to companies, we would like to at least have Alternative 2 excluded by RAN2 based on the arguments above. 
Proposal 2: RAN2 should at least indicate to RAN1 that Alternative 2 introduces unnecessarily an additional mechanism without clear gains and has big impact on RAN2 specifications. Thus, it is not preferred by RAN2. 
RAN2 is kindly requested to discuss the above proposals and the decision should be communicated to RAN1.
Proposal 3: RAN2 should send an LS to RAN1 informing about RAN2 preference with regards to the alternatives discussed by RAN1.
3	Summary
This paper attempts to provide the answers for the following questions:
1. Should tci-StatesPDCCH be ignored during the RA procedure (e.g. during handover or SCG addition) or should the tci-StatesPDCCH be provided in the SearchSpace?
2. Is CORESET#0 supposed to be configurable dedicatedly with a TCI-state and are RAN2 changes required for that?
Based on the presented analysis it is observed and proposed that:
Observation 1: It is already clear that for RAR reception UE assumes QCL based on the SSB/CSI-RS resource chosen for preamble transmission.
Proposal 1: Support TCI states configuration for CORESET#0 by introducing it as an optional field within PDCCH-ConfigCommon.
Proposal 2: RAN2 should at least indicate to RAN1 that Alternative 2 introduces unnecessarily an additional mechanism without clear gains and has big impact on RAN2 specifications. Thus, it is not preferred by RAN2. 
[bookmark: _GoBack]Proposal 3: RAN2 should send an LS to RAN1 informing about RAN2 preference with regards to the alternatives discussed by RAN1.
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