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[bookmark: _Ref178064866]Introduction
[bookmark: _Hlk510828410]In this contribution, we discuss the following points regarding the RACH procedure: 
· Minimum timing between MSG2 to MSG3 timing
· Discussion on maximum msg3 size as a reply for LS from RAN2
· RAR performance issue
· Discussion on TCI state
· Frequency and time allocation table for UL grant for Msg3
· TPs on 
· removal of maximum TA in minimum timing between Msg2 and Msg3
· Default values for configuration of redundancy version, harq id, new data indicator for Msg 3 transmission
· Implicit numbering of random access occasions
· UL BWP to account for NSA configuration
· TCI state
· High level discussions on RAR grant for msg3, refer details to control session paper.

There has been agreement in RAN1#90b to support only Single Msg1 for Rel 15 for contention based random access (CBRA). Our views on multiple preambles for contention-free random access (CFRA) are discussed in [7].
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MSG2 to MSG3 timing
[bookmark: _Hlk510828533]In section 8.3 of TS 38.213 [1], the following regarding MSG2 and MSG3 timing is specified:

“A minimum time between the last symbol of a PDSCH reception conveying a RAR and the first symbol of a corresponding Msg3 PUSCH transmission scheduled by the RAR in the PDSCH for a UE when the PDSCH and the PUSCH have a same subcarrier spacing is equal to  msec.”

Since the minimum time between MSG2 and MSG3 in section 8.3 of TS 38.213 [1] is written from a UE perspective, it is propose that  is removed from the equation similar to what was done for PUSCH in general. 


[bookmark: _Toc510830581][bookmark: _GoBack]Change the text in 38.213 to ‘A minimum time between the last symbol of a PDSCH reception conveying a RAR and the first symbol of a corresponding Msg3 PUSCH transmission scheduled by the RAR in the PDSCH for a UE when the PDSCH and the PUSCH have a same subcarrier spacing is equal to  msec.’


[bookmark: _Hlk510828723]The in the equation was written to guarantee a minimum UE processing time of NT,1 + NT,2 + 0.5 ms regardless of the timing advance configured by the network. However, the value of  for different subcarrier spacing, as seen in Table 1, is 2ms for 15 kHz for example, which consumes a significant part of the CP latency budget set by the IMT-2020 requirements and this latency is forced also on small cells where the timing advance will be negligible. 

[bookmark: _Ref510696632]Table 1 Value of  for different subcarrier spacing
	SCS (kHz)
	
 [msec]

	15
	2

	30
	1

	60
	0.5

	120
	+.25



It is proposed that in NR the delay from MSG2 and MSG3 is given by a time allocation table for Msg3 PUSCH and the network ensures that that UE has at least NT,1 + NT,2 + 0.5 ms regardless of the timing advance configured. The timing allocation design is discussed in an accompanying contribution [2]. The entries in the table shall make sure that:
· UE processing time is at least NT,1 + NT,2 + 0.5 ms
· There are entries in this table that covers the full range of possible timing advance values with corresponding cell radii
· using large values from the table, covers the case of maximum cell size and NTA max
[bookmark: _Toc510767407][bookmark: _Toc510767774][bookmark: _Toc510769068][bookmark: _Toc510790748][bookmark: _Toc510790774][bookmark: _Toc510794696][bookmark: _Toc510795003][bookmark: _Toc510798279][bookmark: _Toc510798304][bookmark: _Toc510798566][bookmark: _Toc510798582][bookmark: _Toc510800943][bookmark: _Toc510801114][bookmark: _Toc510804507][bookmark: _Toc510804538][bookmark: _Toc510804815][bookmark: _Toc510804998][bookmark: _Toc510805212][bookmark: _Toc510806631][bookmark: _Toc510830507]The network controls the timing and ensures that at least NT,1 + NT,2 + 0.5 ms processing time is guaranteed at the UE between Msg2 and Msg3.
We provide a text proposal in section 2.11. 
Reply to LS from RAN2 on maximum msg3 size
There is LS from RAN2 to RAN1 [3] regarding maximum MSG3 size. A reply to this LS has been drafted in [10].
“RAN2 respectfully asks RAN1 to provide the possible transport block size of CCCH SDU + MAC header (2 octets) delivered as message 3 for NR”
[bookmark: _Hlk510801372]From RAN1 perspective, from signalling perspective NR supports a large range in possible transport block size (TBS).  Theoretically, MSG3 can be scheduled up to the full bandwidth of 273 PRBs. Calculating the TBS according to section 5.1.3 of TS 38.214 [4] Msg3 payload for the two extreme cases (1 PRB allocation and 273 PRB allocation within a BWP)
· Non-slot scheduling of 2 symbols of which 1 OFDM symbol is used for data and 1 OFDM symbol is used for DMRS
· Minimum TBS is 3 bytes (for MCS0) and maximum TBS is 976 bytes (for MCS15)
· Slot-based scheduling of 14 symbols, 3 OFDM symbols are used for DMRS and 11 OFDM symbols are used for data
· Minimum TBS is 3 bytes (for MCS0) and maximum TBS is 10755 bytes (for MCS15)
However, the coverage of MSG3 will be limited if 273 PRBs are used as the UE the distributes the power over a large bandwidth and MSG3 will have problems reaching the cell edge. Hence, there is as always a tradeoff between the payload size and coverage. 
Looking at the typical payloads considered by RAN2, the frequency allocation table can be designed accordingly to make sure the typical Msg3 payload can be robustly received. Based on our RAN2 contribution [8], a frequency allocation table was derived and is discussed in companion contributions [2][5] handled in scheduling/HARQ session. 

[image: ]
[bookmark: _Ref510793944][bookmark: _Ref510793939]Figure 1 BLER as a function of BW-normalized SNR for 3.5 GHz, 30 KHz sub carrier spacing for different delay spreads and UE speeds. 
Figure 1 shows the BLER as a function of BW-normalized SNR in order to make a fair comparison for different number of PRBs. We limit the maximum output power and spread it evenly across the allocated PRBs. The simulation in Figure 1 is for 3.5 GHz carrier frequencies, 4 PRBs allocated with MCS index 0 (equivalent to 15 bytes of Msg3 payload), no HARQ retransmissions, 2 receive antennas at base station and 1 transmit antenna at UE. The different curves correspond to different delay spreads and UE speeds as indicated in the legends. We observed that 10% BLER can be obtained around 3 dB. 
The same analysis has been performed for different carrier frequencies, for different HARQ retransmissions, for slot-based transmission, and summary of approximate SNRs for 10% BLER is provided in Table 2. A wide range of SNRs that can be supported depending on number of retransmissions and Msg3 payload size. 
[bookmark: _Ref510794218]Table 2 BW-normalized SNR at 10% BLER for {2, 4, 5, 6} PRBs, MCS index=0, HARQ retransmissions of {0, 1, 2, 3}. Setup: slot based, 14 OFDM symbols with 3 symbols for DMRS according to 1+1+1 Type 1 configuration, and 11 symbols for data. UL through OFDM. BW normalization to make sure that one output power is used from UE and power scaled depending on how many PRBs used. 
	[bookmark: _Hlk510802305]Number of PRBs
	HARQ Retransmissions
	BW-normalized SNR at 10% BLER (dB)
	MCS_index
	TBS (in bytes)

	2
	0
	1
	0
	7

	2
	1
	-3
	0
	7

	2
	2
	-5
	0
	7

	2
	3
	-6
	0
	7

	4
	0
	3
	0
	15

	4
	1
	0
	0
	15

	4
	2
	-2
	0
	15

	4
	3
	-3
	0
	15

	5
	0
	4
	0
	19

	5
	1
	0
	0
	19

	5
	2
	-1
	0
	19

	5
	3
	-2
	0
	19

	6
	0
	5
	0
	23

	6
	1
	1
	0
	23

	6
	2
	-1
	0
	23

	6
	3
	-2
	0
	23



[bookmark: _Toc510794697][bookmark: _Toc510795004][bookmark: _Toc510798280][bookmark: _Toc510798305][bookmark: _Toc510798567][bookmark: _Toc510798583][bookmark: _Toc510800944][bookmark: _Toc510801115][bookmark: _Toc510804508][bookmark: _Toc510804539][bookmark: _Toc510804816][bookmark: _Toc510804999][bookmark: _Toc510805213][bookmark: _Toc510806632][bookmark: _Toc510830508]A wide range of SNRs can be supported for the target BLER depending on the number of retransmissions, Msg3 payload size, etc. For MCS, the TBS size will increase, but performance degrades.
RAR performance 
RAR/Msg2 is carried on PDSCH, which is scheduled by PDCCH with CRC scrambled with RA-RNTI. In RAN1#92, the following working assumption and agreements were made.
Working assumption:
· For broadcast PDSCH, MCS is limited to QPSK, rank is limited to 1
Agreements:
· Update 38.214 such that the same MCS table and TB size determination mechanism for data channels as defined for the C-RNTI is used for TC-RNTI, CS-RNTI, SI-RNTI, RA-RNTI, or P-RNTI
Note: there could be limitation(s) for TBS/MCS determination, e.g., modulation order limit for certain cases, etc.



According to TS 38.321, the minimum payload size of RAR/msg2 is 9 bytes, consisting of MAC subheader for RAR (2 bytes) and MAC payload for RAR (7 bytes). Assuming the lowest MCS index (MCS0 with QPSK and coding rate of 120/1024), 3 PRBs should be scheduled for PDSCH carrying RAR with minimum payload size of 9 bytes. The {3 PRB, 0.117 code rate} curve in Figure 2 shows the performance of RAR with MCS0 coding rate can reach only -1.9dB@10%BLER even if precoder cycling TX diversity with 2 antenna ports is used.
[image: C:\work\5G-IOT\RAN1\Tasks\Simulation for PDSCH\RMSI_capacity\precoder\coderatePreco.png]
[bookmark: _Ref510796161]Figure 2 RAR Link performance with MCS0 coding rate, half MCS0 coding rate and ¼ MCS0 coding rate 
Link performance comparison of DL broadcast channels
The performance of cell-id detection and SSB index detection can reach around -6dB@10%BLER based on some link level simulations, and PBCH determines the overall performance of SSB. And since PBCH in SSB is repeated with a periodicity configured in SIB1, PBCH in SSB can use either soft combining or multiple slots to improve the link level performance. E.g. if 2 slots are assumed to calculate the BLER of PBCH, i.e., if one of the 2 consecutive SSBs with the same SSB index is correctly decoded, we say that these 2 SSBs are correctly decoded. Similarly, we can assume more than 2 slots when the SSB periodicity is small. Therefore, there is no link budget issue for PBCH. 
The PDSCH carrying RMSI/SIB can be repeating within the RMSI TTI (160ms), soft combining can be used between the repetitions of PDSCHs carrying RMSI to improve the RMSI link budget. 
A PDCCH can be allocated with up to 96 PRBs which is much larger than 3 PRB allocation for PDSCH carrying RAR. 
Then, adjusting for required SNR (and other factors), we conclude there is a 4.1 dB deficit for RAR PDSCH assuming other channels can reach around -6dB@10%BLER in general.
[bookmark: _Toc510767408][bookmark: _Toc510767775][bookmark: _Toc510769069][bookmark: _Toc510790749][bookmark: _Toc510790775][bookmark: _Toc510794698][bookmark: _Toc510795005][bookmark: _Toc510798281][bookmark: _Toc510798306][bookmark: _Toc510798568][bookmark: _Toc510798584][bookmark: _Toc510800945][bookmark: _Toc510801116][bookmark: _Toc510804509][bookmark: _Toc510804540][bookmark: _Toc510804817][bookmark: _Toc510805000][bookmark: _Toc510805214][bookmark: _Toc510806633][bookmark: _Toc510830509]RAR PDSCH (PDSCH with small payload size and small PRB allocation) is the weakest DL broadcast channel, which can limit the network coverage performance.
Link performance with lower code rates than that of MCS0
Figure 2 shows the BLER performance of PDSCH with different coding rate and corresponding number of PRB allocations. As can been see from the figure, when ¼ MCS0 coding rate is used, it’s enough to reach -6dB@10%BLER for RAR. 
[bookmark: _Toc510795006][bookmark: _Toc510798282][bookmark: _Toc510798307][bookmark: _Toc510798569][bookmark: _Toc510798585][bookmark: _Toc510800946][bookmark: _Toc510801117][bookmark: _Toc510804510][bookmark: _Toc510804541][bookmark: _Toc510804818][bookmark: _Toc510805001][bookmark: _Toc510805215][bookmark: _Toc510806634][bookmark: _Toc510830510]¼ MCS0 coding rate is enough to make RAR PDSCH (PDSCH with small payload size and small PRB allocation) reach the -6dB@10%BLER.
In [6], different solutions have been discussed to solve the RAR PDSCH performance issue based on above discussions. 
TCI state
After transmission of PRACH, the UE attempts to detect RAR. In this monitoring, the UE will assume that the PDCCH in the RAR is QCL with respect to a previously transmitted signal, as described in section 8.2 in [1]:A UE shall receive the PDCCH with the corresponding RA-RNTI and the corresponding PDSCH that includes the DL-SCH transport block with the same DM-RS antenna port quasi co-location properties, as described in [6, 38.214], as for a detected SS/PBCH block or a received CSI-RS. If the UE attempts to detect the PDCCH with the corresponding RA-RNTI in response to a PRACH transmission initiated by a PDCCH order, the UE assumes that the PDCCH and the PDCCH order have same DM-RS antenna port quasi co-location properties.

In CONNECTED mode, the QCL relations the UE may assume are provided in a list TCI states, where each TCI state is one or two reference signals, each associated with a QCL type. For each CORESET, a list of TCI states is provided by the higher layer parameter tci-StatesPDCCH, and MAC CE then activates the TCI state the UE will use. In cases where the PDSCH is provided separate QCL references, a list is provided by RRC, and a subset of these states is activated by MAC CE. Once a TCI state is activated, the UE will consider the TCI states to hold valid QCL references:
[bookmark: _Toc510767409][bookmark: _Toc510767776][bookmark: _Toc510769070][bookmark: _Toc510790750][bookmark: _Toc510790776][bookmark: _Toc510794699][bookmark: _Toc510795007][bookmark: _Toc510798283][bookmark: _Toc510798308][bookmark: _Toc510798570][bookmark: _Toc510798586][bookmark: _Toc510800947][bookmark: _Toc510801118][bookmark: _Toc510804511][bookmark: _Toc510804542][bookmark: _Toc510804819][bookmark: _Toc510805002][bookmark: _Toc510805216][bookmark: _Toc510806635][bookmark: _Toc510830511]Once a TCI state is activated, the UE will consider that it includes valid QCL reference(s).
In particular, if a UE has activated TCI states when it performs a handover, the UE would consider them valid after the handover as well. Once msg2 and msg4 are received, the UE would revert back to the activated TCI states. The only way to avoid this for the NW is to reconfigure the CORESET using RRC, in most cases with exactly the same information; this RRC reconfiguration would deactivate the TCI states.
To avoid this, and also to clarify the specification, we propose that the UE considers all TCI states as deactivated once it transmits the PRACH:
[bookmark: _Ref510762957][bookmark: _Toc510767411][bookmark: _Toc510767778][bookmark: _Toc510769072][bookmark: _Toc510790752][bookmark: _Toc510790778][bookmark: _Toc510794701][bookmark: _Toc510795009][bookmark: _Toc510798285][bookmark: _Toc510798310][bookmark: _Toc510798572][bookmark: _Toc510798588][bookmark: _Toc510800949][bookmark: _Toc510801120][bookmark: _Toc510804513][bookmark: _Toc510804544][bookmark: _Toc510804821][bookmark: _Toc510805004][bookmark: _Toc510805218][bookmark: _Toc510806637][bookmark: _Toc510830582]When the UE transmits a PRACH, it considers all TCI states associated with any CORESET or any PDSCH configuration deactivated.
Proposal 2 is motivated from the handover use case, but is applicable also in other cases where the random-access procedure is:
· When performing random access in IDLE mode, the UE does not have any activated TCI states, so in this case, there is no change in functionality
· When performing beam recovery, the UE should not rely on its previously activated TCI states: beam recovery was initiated since the spatial QCL references were outdated for all CORESETs. 
· In response to a PDCCH order, the UE may have chosen an SSB as time-reference when transmitting the PRACH, and that SSB may be different to the time-reference stated in the activated TCI state. 
[bookmark: _Toc510805005][bookmark: _Toc510805219][bookmark: _Toc510806638][bookmark: _Toc510830583]Adopt the text proposal of section 2.9 related to TCI states.
Implicit numbering of random access occasions
During the ASN.1 review in RAN2#101, RAN2 introduced explicit signaling of the RA occasions for CSI-RS based random access:
CFRA-CSIRS-Resource ::= 		SEQUENCE {
	-- The ID of a CSI-RS resource defined in the measurement object associated with this serving cell.
	csi-RS							CSI-RS-Index,
	-- RA occasions that the UE shall use when performing CF-RA upon selecting the candidate beam identified by this CSI-RS.
	ra-OccasionList					SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1),
	-- The RA preamble index to use in the RA occasions assoicated with this CSI-RS.
	ra-PreambleIndex				INTEGER (0..63),	
	...
}

This signaling is based on the assumption is that the RO occasions are numbered using an implicit formula similar to the SSB to RO mapping (see [R2-1803995] for further details):
1. In the order of increasing the number of frequency multiplexed RACH occasions and then
1. In the order of increasing the number of time multiplexed RACH occasions within a RACH slot
1. In the order of increasing the number of RACH slots

A natural place to capture this numbering would be in TS 38.213, together with the implicit rule of mapping SSB to random access occasions.
Also, it is not reflected in TS 38.213 that there may be multiple cyclic repetitions of the SSB-to-RO mapping inside the defined “period for SSB to RO mapping”. 
[bookmark: _Toc510805006][bookmark: _Toc510805220][bookmark: _Toc510806639][bookmark: _Toc510830584]Adopt the text proposal provided in section 2.10 on implicit numbering of random access occasions. 

UL BWP and SIB parameters for NSA deployments
To cover NSA deployment, indication of UL BWP for Msg3 transmission should not be limited only to SIB1. Therefore, we propose the following:
[bookmark: _Toc510798286][bookmark: _Toc510798311][bookmark: _Toc510798573][bookmark: _Toc510798589][bookmark: _Toc510800950][bookmark: _Toc510801121][bookmark: _Toc510804514][bookmark: _Toc510804545][bookmark: _Toc510804822][bookmark: _Toc510805007][bookmark: _Toc510805221][bookmark: _Toc510806640][bookmark: _Toc510830585]Adopt text proposal in 38.213 “An UL BWP, as described in Subclause 12 and in [4, TS 38.211], for Msg3 PUSCH transmission is indicated by higher layers SystemInformationBlockType1.”
To cover NSA deployment, we propose to make the following change in Section 8.1 of TS 38.213

[bookmark: _Toc510804515][bookmark: _Toc510804546][bookmark: _Toc510804823][bookmark: _Toc510805008][bookmark: _Toc510805222][bookmark: _Toc510806641][bookmark: _Toc510830586]Adopt the text proposal in TS 38.213 “…higher layer parameter SSB-transmitted-SIB1 or SSB-transmitted and  is the number of SS/PBCH blocks that can be mapped to one PRACH configuration period.” 
We provide text proposals related to these in section 2.12 and 2.10 respectively. 
UL grant for Msg3
It is decided in RAN1#91 that UL grant for Msg3 (included in RAR payload) is left to control channel session (Scheduling/HARQ agenda item). Our views on this subject has been submitted to [4]. 
Default values in DCI format 0_0 for MSG3
Assumptions on other parameters part of normal DCI 0_0 are currently missing in the section 8.3 of TS 38.213 [1], so we propose the following text proposal to be considered in CR
[bookmark: _Toc510767412][bookmark: _Toc510767779][bookmark: _Toc510769073][bookmark: _Toc510790753][bookmark: _Toc510790779][bookmark: _Toc510794702][bookmark: _Toc510795010][bookmark: _Toc510798287][bookmark: _Toc510798312][bookmark: _Toc510798574][bookmark: _Toc510798590][bookmark: _Toc510800951][bookmark: _Toc510801122][bookmark: _Toc510804516][bookmark: _Toc510804547][bookmark: _Toc510804824][bookmark: _Toc510805009][bookmark: _Toc510805223][bookmark: _Toc510806642][bookmark: _Toc510830587]Add the text in 38.213 section 8.3 “For a Msg3 PUSCH transmission scheduled by RAR UL grant the UE shall assume that redundancy version rvid = 0, HARQ process number is 0, and new data indicator is 0. “
Interpretation of frequency hopping flag is missing in TS 38.213 [1] and therefore we propose the following 
[bookmark: _Toc510798288][bookmark: _Toc510798313][bookmark: _Toc510798575][bookmark: _Toc510798591][bookmark: _Toc510800952][bookmark: _Toc510801123][bookmark: _Toc510804517][bookmark: _Toc510804548][bookmark: _Toc510804825][bookmark: _Toc510805010][bookmark: _Toc510805224][bookmark: _Toc510806643][bookmark: _Toc510830588]Add the text in 38.213 section 8.3 “If the value of the frequency hopping flag is 0, no frequency hopping shall be applied. Otherwise, frequency hopping is applied. “
We provide a text proposal in section 2.11. 

[bookmark: _Ref510804560]TP for 38.213 Section 8 related to TCI state
<------------------------------------------ start of TP 38.213 Section 8--------------------------->
Prior to initiation of the physical random access procedure, Layer 1 shall receive from higher layers a set of SS/PBCH block indexes and shall provide to higher layers a corresponding set of RSRP measurements.
Prior to initiation of the physical random access procedure, the UE shall consider all TCI states of all configured CORESETs and all TCI states of all PDSCH configurations deactivated.                                                     <------------------------------------------ end of TP 38.213 Section 8--------------------------->
[bookmark: _Ref510804649]TP in 38.213 Section 8.1 related to implicit numbering of random access occasions
[bookmark: _Toc415085441]<------------------------------------------ start of TP 38.213 Section 8.1--------------------------->
Physical random access procedure is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission [4, TS 38.211].  

-	A preamble index, a preamble subcarrier spacing, , a corresponding RA-RNTI, and a PRACH resource. 

A preamble is transmitted using the selected PRACH format with transmission power , as described in Subclause 7.4, on the indicated PRACH resource.
A UE is provided a number of SS/PBCH blocks associated with one PRACH occasion by the value of higher layer parameter SSB-perRACH-Occasion. If the value of SSB-perRACH-Occasion is smaller than one, one SS/PBCH block is mapped to 1/SSB-per-rach-occasion consecutive PRACH occasions. The UE is provided a number of preambles per SS/PBCH block by the value of higher layer parameter cb-preamblePerSSB and the UE determines a total number of preambles per SSB per PRACH occasion as the multiple of the value of SSB-perRACH-Occasion and the value of cb-preamblePerSSB.
PRACH occasion indexes are mapped to the PRACH occasions in the following order.
-	First, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions.
- 	Second, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot.
-	Third, in increasing order of indexes for PRACH slots.
SS/PBCH block indexes are mapped to 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 PRACH occasion index.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.



Within an SS/PBCH-block-to-PRACH-occasion mapping period (consisting of one or multiple PRACH configuration periods), every SSB index is associated with one or multiple PRACH occasions. The The length of anperiod, starting from frame 0, for the mapping of SS/PBCH- blocks- to- PRACH- occasion periods is defined as the smallest of {1, 2, 4} PRACH configuration periods that is larger than or equal to , where the UE obtains  from higher layer parameter SSB-transmitted-SIB1 or SSB-transmitted and  is the number of SS/PBCH blocks that can be mapped to one PRACH configuration period. SS/PBCH-block-to-PRACH-occasion mapping periods occur directly after each other in time, with one such period starting at the beginning of frame with SFN = 0. Within each SS/PBCH-block-to-PRACH-occasion period, the mapping of SS/PBCH blocks to PRACH occasions is cyclically repeated  times, where , the number of SS/PBCH blocks that can be mapped within the defined period, is obtained as SSB-perRACH-Occasion times the number of PRACH occasions in the defined period.






If a random access procedure is initiated by a PDCCH order, the UE shall, if requested by higher layers, transmit a PRACH in the first available PRACH occasion for which a time between the last symbol of the PDCCH order reception and the first symbol of the PRACH transmission is larger than or equal to  msec where  is a time duration of  symbols corresponding to a PUSCH preparation time for PUSCH processing capability 1 [6, TS 38.214],  is defined in [10, TS 38.133], and .
<------------------------------------------ end of TP 38.213 Section 8.1--------------------------->

[bookmark: _Ref510804612]TP for 38.213 Section 8.3 related to MSG2 to MSG3 timing
<------------------------------------------ start of TP 38.213 Section 8.3--------------------------->






The UE may assume that there is a A minimum time between the last symbol of a PDSCH reception conveying a RAR and the first symbol of a corresponding Msg3 PUSCH transmission scheduled by the RAR in the PDSCH for a UE when the PDSCH and the PUSCH have a same subcarrier spacing is equal to  NT,1 + NT,2 + 0.5 msec.  is a time duration of  symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured,  is a time duration of  symbols corresponding to a PUSCH preparation time for PUSCH processing capability 1 [6, TS 38.214], and  is the maximum timing adjustment value that can be provided by the TA command field in the RAR. 
For a Msg3 PUSCH transmission scheduled by RAR UL grant the UE shall assume that redundancy version rvid = 0, HARQ process number is 0, and new data indicator is 0. 
If the value of the frequency hopping flag is 0, no frequency hopping shall be applied. Otherwise, frequency hopping is applied.
<------------------------------------------ end of TP 38.213 Section 8.3--------------------------->
[bookmark: _Ref510804682]TP in 38.213 Section 8.3 related to UL BWP
<------------------------------------------ start of TP 38.213 Section 8--------------------------->
An UL BWP, as described in Subclause 12 and in [4, TS 38.211], for Msg3 PUSCH transmission is indicated by SystemInformationBlockType1higher layers.
<------------------------------------------ start of TP 38.213 Section 8--------------------------->
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[bookmark: _Hlk506566399][bookmark: _Hlk492593688]In this contribution, we made the following observations:
Observation 1	The network controls the timing and ensures that at least NT,1 + NT,2 + 0.5 ms processing time is guaranteed at the UE between Msg2 and Msg3.
Observation 2	A wide range of SNRs can be supported for the target BLER depending on the number of retransmissions, Msg3 payload size, etc. For MCS, the TBS size will increase, but performance degrades.
Observation 3	RAR PDSCH (PDSCH with small payload size and small PRB allocation) is the weakest DL broadcast channel, which can limit the network coverage performance.
Observation 4	¼ MCS0 coding rate is enough to make RAR PDSCH (PDSCH with small payload size and small PRB allocation) reach the -6dB@10%BLER.
Observation 5	Once a TCI state is activated, the UE will consider that it includes valid QCL reference(s).

[bookmark: _Hlk492593645]In this contribution, we made the following proposals:



Proposal 1	Change the text in 38.213 to ‘A minimum time between the last symbol of a PDSCH reception conveying a RAR and the first symbol of a corresponding Msg3 PUSCH transmission scheduled by the RAR in the PDSCH for a UE when the PDSCH and the PUSCH have a same subcarrier spacing is equal to  msec.’
Proposal 2	When the UE transmits a PRACH, it considers all TCI states associated with any CORESET or any PDSCH configuration deactivated.
Proposal 3	Adopt the text proposal of section 2.9 related to TCI states.
Proposal 4	Adopt the text proposal provided in section 2.10 on implicit numbering of random access occasions.
Proposal 5	Adopt text proposal in 38.213 “An UL BWP, as described in Subclause 12 and in [4, TS 38.211], for Msg3 PUSCH transmission is indicated by higher layers SystemInformationBlockType1.”

Proposal 6	Adopt the text proposal in TS 38.213 “…higher layer parameter SSB-transmitted-SIB1 or SSB-transmitted and  is the number of SS/PBCH blocks that can be mapped to one PRACH configuration period.”
Proposal 7	Add the text in 38.213 section 8.3 “For a Msg3 PUSCH transmission scheduled by RAR UL grant the UE shall assume that redundancy version rvid = 0, HARQ process number is 0, and new data indicator is 0. “
Proposal 8	Add the text in 38.213 section 8.3 “If the value of the frequency hopping flag is 0, no frequency hopping shall be applied. Otherwise, frequency hopping is applied. “
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