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Introduction
[bookmark: _Hlk101443289][bookmark: OLE_LINK1]In RAN1#114, the agenda of CovEnh - PRACH enhancement has been completed and mainly TS38.213 capture the previous agreements on the CovEnh - PRACH [1]. In this contribution, we share the view of remaining issues on CovEnh - PRACH for Rel-18 coverage enhancement.
Discussions
Remaining issues on multiple PRACH
For Clause 8 in 38.213, the description of “a PRACH transmission” and “the PRACH transmission” is often used and it is also applied for the case of multiple PRACH transmissions. When we see this wording for multiple PRACH transmission (i.e. preamble repetition) case, there are 2 interpretations. One is 1) “PRACH transmissions with the nominal number of repetitions configured by RRC” and another is 2) “PRACH transmissions with the actual number of repetitions after dropping procedure”. 
In current 38.213 description, it seems “a/the PRACH transmission” can be applied for interpretation 1) (i.e. with the nominal number of repetitions) in most parts. Moreover, by this interpretation, it can clarify that the last valid RO for the starting point of RAR window is irrespective of whether the PRACH transmission on the last valid RO in the RO group is dropped or not.
Observation 1: For multiple PRACH transmission case, “a/the PRACH transmission” described in 38.213 means “PRACH transmissions with the nominal number of repetitions configured by RRC”.
	[bookmark: _Ref491452917][bookmark: _Toc12021462][bookmark: _Toc20311574][bookmark: _Toc26719399][bookmark: _Toc29894830][bookmark: _Toc29899129][bookmark: _Toc29899547][bookmark: _Toc29917284][bookmark: _Toc36498158][bookmark: _Toc45699184][bookmark: _Toc145664289]8.1	Random access preamble
Physical random access procedure for a UE is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order for a cell. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission on the cell [4, TS 38.211]. 
-	A preamble index, a preamble SCS, , a corresponding RA-RNTI when applicable [11, TS 38.321], and a PRACH resource for the cell. 
-	A number of  preamble repetitions for the PRACH transmission if the UE would transmit the PRACH with repetitions. 

	[bookmark: _Toc145664291]8.2	Random access response - Type-1 random access procedure
In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in clause 10.1, that is at least one symbol, after the last symbol of the last PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set as defined in clause 10.1.


Based on the clarification above, all the descriptions with “the PRACH transmission” need to be checked if the same interpretation is applicable. Looking at all the related paragraphs, we identified two parts which possibly cause different interpretations among companies. One is the description related to RO masking, and the other is the one related to a gap for processing of UL transmission cancellation. These are discussed in the following sections 2.1.1 and 2.1.2, respectively.
Mask for multiple PRACH transmissions
The expressions such as “the PRACH transmission” in the RO masking description are shown below.
	8.1	Random access preamble
============== Omitted ==============
For a random access procedure associated with a feature combination indicated by FeatureCombinationPreambles, a UE is provided a number  of SS/PBCH block indexes associated with one PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB or msgA-SSB-PerRACH-OccasionAndCB-PreamblesPerSSB when provided and a number  of contention based preambles per SS/PBCH block index per valid PRACH occasion by startPreambleForThisPartition and numberOfPreamblesPerSSB-ForThisPartition. The PRACH transmission can be on a subset of PRACH occasions associated with a same SS/PBCH block index within an SSB-RO mapping cycle for a UE provided with a PRACH mask index by ssb-SharedRO-MaskIndex according to [11, TS 38.321].


Regarding the part of PRACH mask index for feature combination, it would be difficult to discuss how “PRACH transmission” should be interpreted, because there has not been yet discussed even whether/how to apply the mask index for multiple PRACH transmission case.
In Rel-17 feature combination, the parameter FeatureCombinationPreambles-r17 includes a parameter ssb-SharedRO-MaskIndex-r17 which indicates a subset of ROs where preambles are allocated for this feature combination for CBRA. Basically, this mask index is applied for separating ROs from different feature combinations which shares same RACH-ConfigCommon.
Observation 2: In Rel-17, a mask index indicated by ssb-SharedRO-MaskIndex-r17 in featureCombinationPreambles is applied to separate ROs with different feature combinations.
For multiple PRACH transmissions, according to the previous RAN2 agreements, PRACH transmission with preamble repetition (i.e. PRACH repetition) is treated as a single feature. 
	Agreement on RAN2 #123
=> Regarding the framework for Msg1 repetition and whether to support fallback from lower number to higher number, Fallback is supported. All repetitions are treated as a single feature, but within the feature, different repetition numbers are treated as different RACH type.

=> For a RACH partition associated with multiple Msg1 repetition numbers, the parameters defined in RACH-ConfigGeneric IE (except preambleReceiveTargetPower and powerRampingStep) are common for those repetition numbers. This will reuse existing IE. We will allow different ROs to be used for different repetitions in the signalling. If this complicates the RRC with option 2.2 too much we can revisit that agreement



Firstly, we consider the possibility that the mask index is applied before RO group determination. However, this would break all the assumptions that we had in mind when designing RO group concept. In addition, RO masking is MAC procedure, and as such, it should not be done before PHY layer procedure. Therefore, the RO group determination based on the unmasked ROs would cause huge standardization impact, which is not desirable at this CR phase. Then, there are two remaining approaches: one is the legacy mask applies to multiple PRACH transmissions on RO groups and the other is to prohibit to apply the mask index for the feature combination with preamble repetitions.
Here, it is assumed that PRACH mask applies to multiple PRACH transmission. According to PRACH mask index values defined in TS38.321, the values 1 to 8 correspond to PRACH occasion index 1 to 8, respectively. With these mask indices, there can be only one PRACH occasion per mapping cycle, which is too few to transmit the repeated PRACHs. Therefore, these indices would not be available for multiple PRACH transmission cases. Then, the rest of masking patterns are only even and odd based patterns. However, these two patterns can be easily achieved by appropriate frequency and time PRACH resource configurations. Based on those analyses, we do not see strong motivation to configure RO masking to Ros for multiple PRACH transmission.
	TS38.321
Table 7.4-1: PRACH Mask Index values
	PRACH Mask Index/
msgA-SSB-SharedRO-MaskIndex/
ssb-SharedRO-MaskIndex
	Allowed PRACH occasion(s) of SSB

	0
	All

	1
	PRACH occasion index 1

	2
	PRACH occasion index 2

	3
	PRACH occasion index 3

	4
	PRACH occasion index 4

	5
	PRACH occasion index 5

	6
	PRACH occasion index 6

	7
	PRACH occasion index 7

	8
	PRACH occasion index 8

	9
	Every even PRACH occasion

	10
	Every odd PRACH occasion

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved






[bookmark: _Hlk145014935]Proposal 1: The mask index is not applied for the feature combination with preamble repetitions.

Gap for processing of UL transmission cancellation
The expressions such as “the PRACH transmission” in the description about the gap for processing of UL transmission cancellation are shown below.
	8.1	Random access preamble
============== Omitted ==============
For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNC-PRACH-simulTx-r17, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].



Regarding the above part, if we consider “a PRACH transmission” as a set of repeated PRACH transmissions, “the first or last symbol of a PRACH transmission” could be considered as “the first symbol of the first PRACH in the set of repeated PRACH transmissions or the last symbol of the last PRACH in the set of repeated PRACH transmissions”. For the case of multiple PRACH transmission, the appropriate behaviour should be based on “the first or last symbol of each PRACH for a PRACH transmission”.
Proposal 2: For multiple PRACH transmission case, the gap handling between PRACH and PUSCH/PUCCH/SRS should be handled for each repetition.
· It should be clarified “a PRACH transmission” in this part corresponds to every single repetition in a set of repeated PRACH transmissions.



Conclusion
In this contribution, we have the following observations and proposals:
Observation 1: For multiple PRACH transmission case, “a/the PRACH transmission” described in 38.213 means “PRACH transmissions with the nominal number of repetitions configured by RRC”.
Observation 2: In Rel-17, a mask index indicated by ssb-SharedRO-MaskIndex-r17 in featureCombinationPreambles is applied to separate ROs with different feature combinations.
Proposal 1: The mask index is not applied for the feature combination with preamble repetitions.
Proposal 2: For multiple PRACH transmission case, the gap handling between PRACH and PUSCH/PUCCH/SRS should be handled for each repetition.
· It should be clarified “a PRACH transmission” in this part means one repetition for multiple PRACH transmission case.
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