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Introduction
[bookmark: _GoBack]In this contribution, we discuss some remaining issues in the RACH procedure. Specifically, we provide our views on RACH search space design and a text proposal on the association between SSBs and RACH occasions. This is revised from R1-1808267. 
RACH search space
In RAN1 #91 meeting in Reno, it was agreed that the search space configuration for RACH procedure is indicated by RMSI. 
	Agreements: (RAN1 #91)
NR supports RMSI to indicate PDCCH configuration which gives search space configuration for RACH procedure (before RRC connection setup is complete)



Based on this agreement, we hence do not think it is necessary to define a so-called default search space for RACH. And regarding this issue of RACH search space, the current specification in TS38.213 is aligned with our previous agreements and hence there is no need for a text proposal. 
[bookmark: _Ref521738479]Observation 1: RAN1 has made agreements on how RACH search space is configured. 
[bookmark: _Ref521738490]Proposal 1: RAN1 does not define a default search space for RACH procedure.

QCL assumption in RACH
In RAN1 #93, the following working assumption was made. 
	Working assumption: (RAN1 #93)
· In single CC and intra-band CA, if the SSB/CSI-RS that UE selects for RACH association and Msg1 (re)transmission is not quasi-co-located (QCLed) - with respect to type D - with the DM-RS antenna port associated with PDCCH reception in reference search spaces, UE is not expected to decode the PDCCH or PDSCH in the reference search space scrambled by an RNTI other than those associated with Type1-PDCCH common search space, if it is overlapped with PDCCH or PDSCH scrambled by the RNTIs associated with Type1-PDCCH common search space in at least one symbol.
· Reference search spaces denote the Type0-PDCCH common search space, the Type0A-PDCCH common search space, the Type2-PDCCH common search space, or Type3-PDCCH common search space.



The reason behind this is because UE is likely not able to form more than one receive beam at a time. In NR, UE is allowed to choose an SSB/CSI-RS that has a different type-D QCL assumption than those associated with the UE’s other search spaces. It is not reasonable to ask the UE to simultaneously monitor the search spaces that have different type-D QCL assumptions where the search spaces should include not only common search space but also UE-specific search space. Therefore, we have the following proposal. 
[bookmark: _Ref521738498]Proposal 2: Confirm the working assumption with modification highlighted in red.
· In single CC and intra-band CA, if the SSB/CSI-RS that UE selects for RACH association and Msg1 (re)transmission is not quasi-co-located (QCLed) - with respect to type D - with the DM-RS antenna port associated with PDCCH reception in reference search spaces, UE is not expected to decode the PDCCH or PDSCH in the reference search space scrambled by an RNTI other than those associated with Type1-PDCCH common search space, if it is overlapped with PDCCH or PDSCH scrambled by the RNTIs associated with Type1-PDCCH common search space in at least one symbol.
· Reference search spaces denote the Type0-PDCCH common search space, the Type0A-PDCCH common search space, the Type2-PDCCH common search space, or Type3-PDCCH common search space, or the UE-specific search space.


In addition, a text proposal is provided to reflect the modification. 
[bookmark: _Ref522095703]Proposal 3: Adopt the provided text proposal regarding the simultaneous downlink reception during a RACH procedure. 
---------------------------- Start of Text Proposal for Sec. 10.1 of TS 38.213 -------------------------------------------------
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE is not expected to monitor a PDCCH for Type0/0A/2/3-PDCCH common search space and UE-specific search space if the SS/PBCH block or the CSI-RS the UE selects for PRACH association, as described in Subclause 8.1, does not have same QCL-TypeD [6, TS 38.214] with a DM-RS for monitoring the PDCCH for Type0/0A/2/3-PDCCH common search space or UE-specific search space.
---------------------------- End of Text Proposal for Sec. 10.1 of TS 38.213 ---------------------------------------------------

Association between Valid ROs and SSBs
Though the rules to determine whether a RACH occasion is valid or not in TDD have been captured in TS38.213, it is not clearly specified that mapping between SS/PBCH blocks to RACH occasions only take valid RACH occasions into consideration. For clarification, we have the following text proposal. 
[bookmark: _Ref522095715]Proposal 4: Adopt the provided text proposals to clarify that only valid RACH occasions are mapped to SSBs. 

---------------------------- Start of Text Proposal for Sec. 8.1 of TS 38.213 (Part-1) ----------------------------------------------
A UE is provided a number [image: ] of SS/PBCH blocks associated with one PRACH occasion and a number [image: ] of contention based preambles per SS/PBCH block by higher layer parameter ssb-perRACH-OccasionAndCB-PreamblesPerSSB. If [image: ], one SS/PBCH block is mapped to [image: ] consecutive valid PRACH occasions. If [image: ], [image: ] contention based preambles with consecutive indexes associated with SS/PBCH block [image: ], [image: ], per PRACH occasion start from preamble index [image: ]. SS/PBCH block indexes are mapped to valid PRACH occasions in the following order where the parameters are described in [4, TS 38.211].
-	First, in increasing order of preamble indexes within a single PRACH occasion.
-	Second, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions.
-	Third, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot.
-	Fourth, in increasing order of indexes for PRACH slots.
An association period, starting from frame 0, for mapping SS/PBCH blocks to PRACH occasions is the smallest value in the set determined by the PRACH configuration period according Table 8.1-1 such that [image: ] SS/PBCH blocks are mapped at least once to the valid PRACH occasions within the association period, where a UE obtains [image: ] from the value of higher layer parameter ssb-PositionsInBurst in SystemInformationBlockType1  and/or in ServingCellConfigCommon.
If after an integer number of SS/PBCH blocks to PRACH occasions mapping cycles within the association period there is a set of PRACH occasions that are not mapped to [image: ]SS/PBCH blocks, no SS/PBCH blocks are mapped to the set of PRACH occasions. An association pattern period consists of one or more association periods and is determined so that a pattern between PRACH occasions and SS/PBCH blocks repeats at most every 160 msec. PRACH occasions not associated with SS/PBCH blocks after an integer number of association periods, if any, are not used for PRACH transmissions.
---------------------------- End of Text Proposal for Sec. 8.1 of TS 38.213 (Part-1) ----------------------------------------------- 

---------------------------- Start of Text Proposal for Sec. 8.1 of TS 38.213 (Part-2) ----------------------------------------------
Table 8.1-1: Mapping between PRACH configuration period and SS/PBCH block to PRACH occasion association period
	PRACH configuration period (msec)
	Association period (number of PRACH configuration periods)

	10
	{1, 2, 4, 8, 16}

	20
	{1, 2, 4, 8}

	40
	{1, 2, 4}

	80
	{1, 2}

	160
	{1}



If a UE is not provided higher layer parameter tdd-UL-DL-ConfigurationCommon, all PRACH occasions are valid.  
If a UE is provided higher layer parameter tdd-UL-DL-ConfigurationCommon, or is also provided higher layer parameter tdd-UL-DL-ConfigurationCommon2, a PRACH occasion in a PRACH slot is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PRACH slot and starts at least[image: ] symbols after a last downlink symbol and at least[image: ] symbols after a last SS/PBCH block transmission symbol, where [image: ] is provided in Table 8.2-2.
---------------------------- End of Text Proposal for Sec. 8.1 of TS 38.213 (Part-2) ----------------------------------------------- 

Conclusion
In this contribution, we have the following observation and proposals in addition to a text proposal.  
Observation 1: RAN1 has made agreements on how RACH search space is configured.
Proposal 1: RAN1 does not define a default search space for RACH procedure.
Proposal 2: Confirm the working assumption with modification highlighted in red.
· In single CC and intra-band CA, if the SSB/CSI-RS that UE selects for RACH association and Msg1 (re)transmission is not quasi-co-located (QCLed) - with respect to type D - with the DM-RS antenna port associated with PDCCH reception in reference search spaces, UE is not expected to decode the PDCCH or PDSCH in the reference search space scrambled by an RNTI other than those associated with Type1-PDCCH common search space, if it is overlapped with PDCCH or PDSCH scrambled by the RNTIs associated with Type1-PDCCH common search space in at least one symbol.
· Reference search spaces denote the Type0-PDCCH common search space, the Type0A-PDCCH common search space, the Type2-PDCCH common search space, Type3-PDCCH common search space, or the UE-specific search space.

Proposal 3: Adopt the provided text proposal regarding the simultaneous downlink reception during a RACH procedure.
Proposal 4: Adopt the provided text proposals to clarify that only valid RACH occasions are mapped to SSBs.
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