[bookmark: OLE_LINK283]3GPP TSG-RAN WG2 Meeting #109bis-electronic   	                          R2-2002585
E-Meeting, 20th – 30th April 2020                                          

Source: 	vivo
Title:  	Remaining Issues on Resource Selection in 2-step RACH
Agenda Item:	6.13.2
Document for:	Discussion and Decision
[bookmark: _Ref165266342]Introduction
At the previous RAN2 meeting, the following agreement related to RA resource selection in 2-step RACH procedure had been achieved [1],
	Agreement: 
1. For msgA (i.e. preamble and PUSCH), during the resource selection, the UE may take into account possible occurrence of measurement gap.


Besides, RAN1 has defined more detailed parameters of MsgA PUSCH configuration at RAN1#99 meeting, which are quoted below [2],
	Agreement: 
· msgA-DMRS-Configuration is a list of parameters including at least:
· FFS msgA-dmrs-Type, ENUMERATED{type2}, indicates the DMRS type for msgA PUSCH. If the field is absent, the UE uses DMRS type1
· msgA-dmrs-AdditionalPosition, ENUMERATED{pos0, pos1, pos3}, indicates the position for additional DM-RS. If the filed is absent, the UE applies value ‘pos2’.
· msgA-maxLength, ENUMERATED{len2}, indicates single-symbol or double-symbol DMRS. If the filed is absent, the UE applies value ‘len1’.
· FFS msgA-nrOfantennaPorts, ENUMERATED{[1,2,3,4,6,8]}, number of DMRS ports configured for the PRUs in an msgA PUSCH occasion. If the field is absent, all the antenna ports can be used.
· The following parameter(s) are included in msgA-DMRS-Configuration 
· 1-bit indication of index(-es) of CDM group(s): msgAPUSCHDMRSCDMgroup  INTEGER (0,1); if not configured then both CDM groups are used; and 
· 1-bit indication of port number msgAPUSCHNrOfPort  INTEGER (0,1); 0 indicates 1 port per CDM group, 1 indicates 2 ports per CDM group, if not configured then 4 ports per CDM group are used; 
· Regarding the parameter msgA-maxLength
· Keep the agreement for msgA-maxLength, if UE does not support ‘len2’, and if msgA-maxLength is configured as ‘len2’, the UE cannot use 2-step RACH resources.
· [bookmark: OLE_LINK4][bookmark: OLE_LINK5]Note: it is UE capability issue, no spec impact
· The ordering the DMRS ports follow that in Rel.15
· DMRS scrambling ID(s)
· DMRS Type for msgA PUSCH is type 1.


Based on the above agreements, in our understanding, there are still two remaining issues on resource selection in the 2-step RACH procedure. And these two remaining issues for further discussion are summarized as follows:
1) How to determine the next available PRACH occasion and PUSCH occasion taking into account the possible occurrence of measurement gaps?
2) How to make preamble group selection taking into account the UE capability on DMRS for msgA PUSCH (i.e. UE capabilities on 2 symbols DMRS, 1 symbol DM-RS with 3 additional DMRS symbol positions, and 2 symbol DM-RS with 2 additional DMRS symbol positions)?
Discussion
Resource selection considering measurement gap
At the last RAN2 meeting, it was agreed that the UE may take into account the possible occurrence of measurement gap for msgA (i.e. MsgA Preamble and PUSCH) during the resource selection. In our understanding, it means that the UE can consider the following three cases during making resource selection for MsgA Preamble and PUSCH.  
Case 1: Only MsgA PRACH occasion overlaps with the measurement gap.
Case 2: Only MsgA PUSCH occasion overlaps with the measurement gap.
Case 3: Both MsgA PRACH occasion and PUSCH occasion overlap with the measurement gap.
However, according to the current MAC running CR on 2-step RACH [3] as quoted below, the UE cannot consider Case 2 during the resource selection. This is because the UE can only consider whether there is a possible occurrence of measurement gaps at the time of the next available PRACH occasion.  
	TS 38.321 Subclause 5.1.2a:
1>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the msgA-SSB-SharedRO-MaskIndex if configured and ra-ssb-OccasionMaskIndex if configured (the MAC entity shall select a PRACH occasion randomly with equal probability among the consecutive PRACH occasions allocated for 2-step RA type according to subclause 8.1 of TS 38.213 [6], corresponding to the selected SSB; the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected SSB);
1>	determine the UL grant and the associated HARQ information for the PUSCH resource of MSGA associated with the selected preamble and PRACH occasion according to subclause 8.1A of TS 38.213 [6];


Observation 1: Based on the current MAC spec, the UE cannot avoid the collision between measurement gaps and the associated MsgA PUSCH occasion when determining the next available PRACH occasion. 
To solve the above issue, the MAC entity should be able to estimate whether there is a possible occurrence of measurement gaps at the time of the associated PUSCH occasion when determining the next available PRACH occasion. 
For example in Case 2, specifically, when determining the next available PRACH occasion, the MAC entity of UE should also determine the associated PUSCH occasion based on the selected MsgA preamble and the next available PRACH occasion, which is illustrated in the following Figure 1. If there is a possible occurrence of measurement gaps at the time of the associated PUSCH occasion, the next available PRACH occasion within the lastest PRACH association period cannot be selected. Then the UE determines the next available PRACH occasion in the subsequent PRACH association period when the associated PUSCH occasion does not overlap with the measurement gap, as depicted in Figure 2 below.     


Figure 1: Association between the PUSCH occasion and PRACH occasion


Figure 2: Determine the next available PRACH occasion
Based on the above analysis, we propose as follow,
Proposal 1: The UE can take into account whether there is a possible occurrence of measurement gaps at the time of the associated PUSCH occasion when determining the next available PRACH occasion.
A corresponding text proposal for the specification change can be found in Annex A.
Proposal 2: Adopt the text proposal in Annex A.
Resource selection considering UE capability on DMRS transmission 
According to the RAN1 agreements given in the introduction section, it can be concluded that the network can configure 2 symbols DMRS and/or 2 symbol DM-RS with 2 additional DMRS symbol positions, or 1 symbol DM-RS with 3 additional DMRS symbol positions, as described in 38.214 [4], for a MsgA PUSCH configuration associated with a preamble group. From TS 38.306 quoted as below [5], a UE may not support the capabilities corresponding to the above-mentioned DMRS configurations. 
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2
DIFF

	twoFL-DMRS
Defines whether the UE supports DM-RS pattern for DL reception and/or UL transmission with 2 symbols front-loaded DM-RS without additional DM-RS symbols.
The leftmost in the bitmap corresponds to DL reception and the rightmost bit in the bitmap corresponds to UL transmission.
	UE
	Yes
	No
	Yes

	twoFL-DMRS-TwoAdditionalDMRS-UL
Defines whether the UE supports DM-RS pattern for UL transmission with 2 symbols front-loaded DM-RS with one additional 2 symbols DM-RS.
	UE
	Yes
	No
	Yes

	oneFL-DMRS-ThreeAdditionalDMRS-UL
Defines whether the UE supports DM-RS pattern for UL transmission with 1 symbol front-loaded DM-RS with three additional DM-RS symbols.
	UE
	No
	No
	Yes


Generally, the MsgA PUSCH configuration associated with Preamble group A with smaller TBS should be common for all kinds of UEs, so that the fundamental random access service can be guaranteed. The network may configure the MsgA PUSCH configuration associated with Preamble group B with advanced DMRS configuration for better transmission performance. As a result, the UE selecting Preamble group B should be equipped with additional capabilities on DMRS transmission in the UL. 
However, according to the current MAC running CR on 2-step RACH, Preamble group B selection is only based on potential MsgA payload size and pathloss. In other words, UE capability is not taken into account during Preamble group selection. Consequently, the UE that might select Preamble group B is not able to transmit the MsgA PUSCH due to the limitation of UE capabilities on DMRS transmission in the UL.
Observation 2: The UE is not able to transmit the MsgA PUSCH by utilizing the MsgA PUSCH configuration associated with Preamble group B due to the limitation of UE capabilities on DMRS for uplink transmission.        
Thus to avoid the issue observed above, we consider the following two options:
· Option 1: The UE will ignore the UL grant determined for MsgA PUSCH if the UE does not support the capabilities corresponding to the DMRS configurations within MsgA PUSCH configuration associated with the selected Preamble group B.
· Option 2: The UE will not select Preamble group B if the UE does not support the capabilities corresponding to the DMRS configurations within MsgA PUSCH configuration associated with Preamble group B.
In Option 1, the UE only transmits MsgA Preamble and monitors for the FallbackRAR. If this 2-step RACH attempt fails, the selected preamble group will not be changed. And then the UE will ignore the UL grant determined for MsgA PUSCH in the next 2-step RACH attempt and monitor for the FallbackRAR again.    
In Option 2, during resource selection, if Preamble group B is configured, the UE will determine the Preamble group based on the potential MsgA payload size, pathloss, and its capabilities on DMRS transmission in the UL. For example, if the requirement of the MsgA PUSCH configuration associated with Preamble group B exceeds the UE’s capability, the UE will not select Preamble group B even though the pre-conditions of MsgA payload size and pathloss are satisfied. 
Based on the discussion above, we think RAN2 needs to consider how to make preamble group selection taking into account the UE capability on DMRS transmission in the UL. Therefore, we propose,  
[bookmark: _Hlk23878763]Proposal 3: RAN2 is kindly requested to discuss which of the following options are used for the case where if the UE does not support the capabilities corresponding to the DMRS configurations within MsgA PUSCH configuration associated with Preamble group B:
· Option 1: The UE will ignore the UL grant determined for MsgA PUSCH if it selects Preamble group B.
· Option 2: The UE will not select Preamble group B.
Conclusions
[bookmark: _Toc502437832]In this contribution, we have discussed two remaining issues on resource selection in 2-step RACH. And we have the following observations and proposals:
Observation 1: Based on the current MAC spec, the UE cannot avoid the collision between measurement gaps and the associated MsgA PUSCH occasion when determining the next available PRACH occasion. 
Observation 2: The UE is not able to transmit the MsgA PUSCH by utilizing the MsgA PUSCH configuration associated with Preamble group B due to the limitation of UE capabilities on DMRS for uplink transmission.     
Proposal 1: The UE can take into account whether there is a possible occurrence of measurement gaps at the time of the associated PUSCH occasion when determining the next available PRACH occasion.
Proposal 2: Adopt the text proposal in Annex A.
Proposal 3: RAN2 is kindly requested to discuss which of the following options are used for the case where if the UE does not support the capabilities corresponding to the DMRS configurations within MsgA PUSCH configuration associated with Preamble group B:
· Option 1: The UE will ignore the UL grant determined for MsgA PUSCH if it selects Preamble group B.
· Option 2: The UE will not select Preamble group B.
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Annex A
The following is the corresponding text proposal for the MAC specification related to the discussion on the MsgA (i.e. MsgA Preamble and PUSCH) resource selection considering measurement gap,
-----------------------------------------------------Start of Change-----------------------------------------------------------
5.1.2a	Random Access Resource selection for 2-step RA type
If the selected RA_TYPE is set to 2-stepRA, the MAC entity shall:
1>	if the contention-free 2-step RA type Resources associated with SSBs have been explicitly provided in rach-ConfigDedicated and at least one SSB with SS-RSRP above msgA-RSRP-ThresholdSSB amongst the associated SSBs is available:
2>	select an SSB with SS-RSRP above msgA-RSRP-ThresholdSSB amongst the associated SSBs;
2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB.
1>	else if the contention-free 2-step RA type Resources associated with CSI-RSs have been explicitly provided in rach-ConfigDedicated and at least one CSI-RS with CSI-RSRP above msgA-RSRP-ThresholdCSI-RS amongst the associated CSI-RSs is available:
2>	select a CSI-RS with CSI-RSRP above msgA- RSRP-ThresholdCSI-RS amongst the associated CSI-RSs;
2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS.
1> else (i.e. for the contention-based Random Access Preamble selection): 
2> if at least one of the SSBs with SS-RSRP above msgA- RSRP-ThresholdSSB is available:
3>	select an SSB with SS-RSRP above msgA- RSRP-ThresholdSSB.
2>	else:
3>	select any SSB.
2>	if contention-free Random Access Resources for 2-step RA type have not been configured and if Random Access Preambles group has not yet been selected during the current Random Access procedure:
[bookmark: _Hlk27723011]3>	if Random Access Preambles group B for 2-step RA type is configured:
[bookmark: _Hlk27652409]4>	if the potential MSGA payload size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than the ra-MsgASizeGroupA and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – msgA-PreambleReceivedTargetPower – msgA-DeltaPreamble – msgA-messagePowerOffsetGroupB; or
4>	if the Random Access procedure was initiated for the CCCH logical channel and the CCCH SDU size plus MAC subheader is greater than ra-MsgASizeGroupA:
5>	select the Random Access Preambles group B.
4>	else:
5>	select the Random Access Preambles group A.
3>	else:
4>	select the Random Access Preambles group A.
2> else if contention-free Random Access Resources for 2-step RA type have been configured and if Random Access Preambles group has not yet been selected during the current Random Access procedure: 
3>	if Random Access Preambles group B for 2-step RA type is configured; and
3>	if the transport block size of the MSGA payload configured in the rach-ConfigDedicated corresponds to the transport block size of the MSGA payload associated with Random Access Preambles group B: 
4>	select the Random Access Preambles group B.
3>	else:
4>	select the Random Access Preambles group A.
2>	else (i.e. Random Access preambles group has been selected during the current Random Access procedure):
3>	select the same group of Random Access Preambles as was used for the Random Access Preamble transmission attempt corresponding to the earlier transmission of MSGA.
2>	select a Random Access Preamble randomly with equal probability from the 2-step RA type Random Access Preambles associated with the selected SSB and the selected Random Access Preambles group;
2>	set the PREAMBLE_INDEX to the selected Random Access Preamble;
1>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the msgA-SSB-SharedRO-MaskIndex if configured and ra-ssb-OccasionMaskIndex if configured (the MAC entity shall select a PRACH occasion randomly with equal probability among the consecutive PRACH occasions allocated for 2-step RA type according to subclause 8.1 of TS 38.213 [6], corresponding to the selected SSB; the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected SSB; The MAC entity may also take into account whether there is a possible occurrence of measurement gaps at the time of the associated PUSCH occasion according to subclause 8.1A of TS 38.213 [6], when determining the next available PRACH occasion corresponding to the selected SSB);
1>	determine the UL grant and the associated HARQ information for the PUSCH resource of MSGA associated with the selected preamble and PRACH occasion according to subclause 8.1A of TS 38.213 [6];
1> deliver the UL grant and the associated HARQ information to the HARQ entity;
1>	perform the MSGA transmission procedure (see subclause 5.1.3a).
NOTE:	To determine if there is an SSB with SS-RSRP above msgA-RSRP-ThresholdSSB, the UE uses the latest unfiltered L1-RSRP measurement.
------------------------------------------------------End of Change-----------------------------------------------------------
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