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Introduction
This contribution reports the conclusions of the following offline from RAN2 AH-1807, UP session:
RAR
[bookmark: _Hlt518375516][bookmark: _Hlt518240341]R2-1809661	Discussion on the ambiguity in Msg2 reception	ZTE Corporation	discussion	Rel-15	NR_newRAT-Core	R2-1808424
Proposal: One indication should be introduced in the MAC RAR to indicate whether the MAC RAR is for the CBRA operation for CFRA operation.

[bookmark: _Hlt518241470][bookmark: _Hlt518375635]R2-1810082	RA-RNTI ambiguity	Ericsson	discussion	Rel-15	NR_newRAT-Core
[bookmark: _Toc517364013][bookmark: _Toc517367905][bookmark: _Toc516572628][bookmark: _Toc517380255][bookmark: _Toc517249210][bookmark: _Toc517380273]Introduce a frequency ID offset k for frequency offset calculation so that CFRA and CBRA have unique frequency IDs.
[bookmark: _Toc517380256][bookmark: _Toc517367906][bookmark: _Toc517380274][bookmark: _Toc517364014]The frequency ID offset is signalled in RACH-ConfigGeneric together with frequencyStart. 
[bookmark: _Toc517364015][bookmark: _Toc517380257][bookmark: _Toc517380275][bookmark: _Toc517367907]It is up to the network to ensure that the offsets are configured to result in orthogonal resource allocation between CB and CFRA. 

DISCUSSION on the two papers above
· Huawei think no change is needed. This is very unlikely to happen and can be avoided by network configuration. Samsung think this can only happen for handover, and agrees with Huawei that it can be handled by network configuration. 
· ZTE think there are 3 resource pools, CFRA, CBRA and for SI request (new agreement in CP session). 
· Nokia are not convinced there is an issue. But if a solution is needed, Nokia would prefer the Ericsson solution.

Offline (110), Proponents can attempt to convince others that something is needed anc vice versa (ZTE)
It has been agreed in the previous meetings that separate time/frequency resources pool can be configured for CFRA, CBRA and SI request. The intention of this offline discussion paper is to derive suggestions about this topic from each company.
We will give the statement of this problem in Section 2.1, and the potential resolution on the table for this problem is addressed  in section 2.2.
1.1. [bookmark: _Ref510173852]Problem statement
*********************************SI Scheduled  Info******************************************
...
-- Configuration for Msg1 based SI Request
SI-Request-Config::=				SEQUENCE {
	rach-OccasionsSI						SEQUENCE {
		rach-ConfigSI						RACH-ConfigGeneric,
		ssb-perRACH-Occasion					ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}
	}																										OPTIONAL,
	si-RequestResources 	SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources
}
...
******************************************************************************************
*********************************RACH-ConfigDedicated*************************************
...
CFRA ::=	 				SEQUENCE {
	occasions						SEQUENCE {
		rach-ConfigGeneric				RACH-ConfigGeneric,
[bookmark: _Hlk512344749]		ssb-perRACH-Occasion			ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}	OPTIONAL	-- Cond SSB-CFRA
	}																												OPTIONAL,	-- Need S
	resources						CHOICE {
		ssb								SEQUENCE {
			ssb-ResourceList				SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,
			ra-ssb-OccasionMaskIndex		INTEGER (0..15)
		},
		csirs							SEQUENCE {
			csirs-ResourceList				SEQUENCE (SIZE(1..maxRA-CSIRS-Resources)) OF CFRA-CSIRS-Resource,
			rsrp-ThresholdCSI-RS			RSRP-Range
		}
	},
	...
}
...
******************************************************************************************

******************************RACH-ConfigCommon*****************************************
RACH-ConfigCommon ::= 				SEQUENCE {
	rach-ConfigGeneric			RACH-ConfigGeneric,
	totalNumberOfRA-Preambles			INTEGER (1..63)																		OPTIONAL,	-- Need S
	ssb-perRACH-OccasionAndCB-PreamblesPerSSB	CHOICE { 
		oneEighth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneFourth								ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		oneHalf									ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		one										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 
		two										ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32}, 
		four									INTEGER (1..16), 
		eight									INTEGER (1..8), 
		sixteen									INTEGER (1..4)


****************************************************************************************** Based on the current specification, as shown above,  the PRACH resources for CBRA, CFRA, SI request can be configured simultaneously on the same UL BWP independently,  and the RA-RNTI is calculated by specified formula  based on the formular as follow:
-------------------------------------------- From 38.321 --------------------------------------------
The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI= 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
where s_id is the index of the first OFDM symbol of the specified PRACH (0 ≤ s_id < 14), t_id is the index of the first slot of the specified PRACH in a system frame (0 ≤ t_id < 80), f_id is the index of the specified PRACH in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for NUL carrier, and 1 for SUL carrier).
---------------------------------------------From 38.321 ------------------------------------------------
Based on the fomular above, it can be observed that if the CFRA resources and CBRA resources are configured in different frequency domain but have overlapped time domain ( the f_id is some kind of relative location within the resource pool. And in case we have two separate resource pool, the f_id will collision). For instance, as shown in fig,1,  if UE 1 for CFRA, UE 2 for CBRA and UE 3 for SI request have the same time location (the same s_id value) due to the overlapped time domain and also have the same relative f_id value, then the collision of calculated RA-RNTI is occurred between the UE3,  UE 2 and  UE 1.

[image: ]
Fig.1: The illustration of RA-RNTI collision occurred from different RACH cases 
													
Q1: Do companies agree that there is some issue if such collision of RA-RNTI occur?


	Company
	Yes/No
	Remarks

	ZTE
	Yes
	 Considering the different MAC subPDU format for SI-request (i.e. there is no RAR in the MAC subPDU for SI-request), the misunderstanding caused by the collision of RA-RNTI may lead to a decode error on the MAC PDU (e.g. if UE treat a MAC subPDU for SI-request as normal MAC subPDU, then the UE may fail to decode all the following MAC subPDU).
For the UE process CFRA/CBRA, the UE may receive the wrong response for some other UE.

	OPPO
	Yes, but
	In your illustrated case, yes. But wondering whether this issue can be handled by network configuration or not, e.g., by either configured overlapped PRACH resoruces in the frequency domain or non-overlapped PRACH resoruces in the time domain. 
Anyway, if any solution needs to be introduced for handling this issue, we prefer to the solution that a frequency offset can be configured together with the frequency start in the the RACH-ConfigGeneric, i.e., Ericsson solution.

	Spreadtrum
	Yes
	The issue is there.

	Ericsson
	Yes
	This is well descried in our contribution.

	vivo
	No?
	Not sure if this will cause RA-RNTI collision. For example, the network can configured different CORESET-RAR to avoid the collision.

	Qualcomm
	Yes, but
	We share the same view as OPPO.

	LG
	No
	Even if RA-RNTI collides between CF and CB, the UE will check the RAP ID included in the RAR, which should be different for contention free and contention based. So, we see there is no issue wih the collided RA-RNTI between CF and CB.

	CATT
	No
	The collision can also be avoided by NW configuration

	ITL
	Yes, but
	Same view as OPPO

	Huawei
	Yes, but
	Issue indeed exist in this case because the network will confuse the UEs on CFRA with those on CBRA, but only happens in a corner case with a specific configuration.




Summary of Q1:
 Do companies agree that there is some issue if such collision of RA-RNTI occur?
Yes: 7 companies 
No:  4 companies
Proposal 1 : RAN 2 confirms that there is some issue if such collision of RA-RNTI occur.
If  the answer of Q1 is yes, we should consider how to deal with this collision of RA-RNTI, from discussion online, we have the following chooses:
Option 1: It is up to NW’s implementation to avoid such collision (i.e. avoid the overlapping of RA resources for CFRA/CBRA/SI-request in time domain).  
Option 2: Some change is needed in the current specification to resolve this problem.

Q2: Whether the NW’s implementation based solution is surfficient to avoid such collision?

	Company
	Yes/No
	Remarks

	ZTE
	No
	The implementation based solution will lead to considerable restriction on the flexibility of NW’s configuration (i.e. overlapping of RA resource pool in time domain is not allowed). In addition, one of the main intention to allow the configuration of separate resource pool is to provide more PRACH resource. Avoid the overlapping of PRACH resources in time domain will restrict the total number of PRACH resources (e.g. configure more resources in requency domain with overlapping in time domain is not allowed). 
Therefore, in order to enable the overlapping of RA resources pool in time domain, we think the implementation based solution is not sufficient and some change is needed in specs.

	Spreadtrum
	No
	The restriction introduced on NW’s configuration can be accepted.

	Ericsson
	No
	As shown in our contribution a standardized solution is preferred.

	vivo
	Yes
	There are lots of ways for the network to avoid the collision. Not sure the enhancements at this stage is essential.

	Qualcomm
	Yes
	We think network configuration can handle this issue well. If this view can’t be agreed by other companies, then we prefer the solution proposed by Ericsson.

	LG
	-
	Please see the response to Q1. We don’t think any solution is needed.

	CATT
	Yes
	This partitioning of CFRA and CBRA resources might not be the most typical as it results in a peak processing load of the gNB RACH receiver which in general is not desired, processing-wise. Therefore the resulting specific ambiguity might better be solved by TDM’ing the different PRACH resources.

	ITL
	No
	It can be solved by network’s configuration, but it will restrict the PRACH resources. Therefore, we think the solution is needed.

	Huawei
	Yes
	 Network implementation is enough to handle the possible collisions. First, the dedicated RACH resource are optionally configured. Second, even if CBRA and CFRA resources are configured at the same time, they can be separated in the time domain with different RACH-configurationIndex. Even if they have the same RACH-ConfigurationIndex, by configuring with the same ssb-perRACH-Occasion and same cbra-PreamblePerSSB-PerRO, the confusion can still be avoided.

	Samsung
	Yes
	We think network configuration can handle this issue.

	
	
	




Summary of  Q2:
Whether the NW’s implementation based solution is surfficient to avoid such collision?
Yes: 6
No:  4
Do not need any solution: 1
From above companies’ suggestion, we can see that more companies mostly like nothing to do in the current spec, it is up to network implementation to avoid the collision of RAR occurring.
1.2. [bookmark: _Ref518372872]Possible solutions from modifying the current specification
If your answer of Q2 is no, we have the following options in modifying the current specification  [1]:
· Option 1. Having a separate CORESET for the reception of Msg2 for the CBRA, CFRA and msg.1 based SI request, alternative 1 in [1]
· Option 2. Change the formular of RA-RNTI calculation to avoid such collision, alternative 2 in  [1] and [2].
· Option 3. Distinguish the CBRA and CFRA in the payload of Msg2 (e.g. 2 bits in RAR to distinguish the CBRA, CFRA and Msg.1 based SI request). 
· Option 4: Another resolution if you have

Q3: Companies are invited to give their preferred option, or add more options:

	Company
	Option #
	Remarks

	ZTE 
	Option 2
	 Since the option 1 has impact on RAN1 and option 3 can not be used to distinguish the RA response for SI-request from normal RA (i.e. there is no RAR in MAC subPDU  for Msg.1 Based SI request), we prefer option 2 (i.e. RA-RNTI based solution).

	Spreadtrum
	Option 2
	Option2 has less impact to spec.

	Ericsson
	Option 2
	We prefer option 2 as shown in our contribution. Furthermore, we do not think option 3 is feasible as there is only one R-bit left in RAR.

	vivo
	Option x
	The TDM of PRACH resource by network configuration/implementation could also be used to avoid the RA-RNTI collision.

	CATT
	Option 2
	If companies really want to standardize a fix, the simplest one should be selected.

	ITL
	Option 2
	

	Samsung
	· 
	If a solution is needed, offset can be configured as indicated in [2]. However, there is no need to introduce new parameter in the RA-RNTI formula. It is enough to specify that fid numbering starts from 'offset' instead of zero.

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Q3:
Q3: Companies are invited to give their preferred option, or add more options:
Option 1: 1
Option 2: 7
Option  3: 0
Option  4: 0
We can see that most of  companies can get the consensus easily (i.e. select the option 2 for modifying) if the modification of spec is needed.  
Observation :  Majority companies prefer the RA-RNTI based resolution if the network implementation based solution is not sufficient.
Thus from summary of Q2 and Q3, we drive the following proposal:
Proposal 2:Postpone to the next meeting for checking  whether the network implementation based solution is sufficient or not.
Conclusion
Summary of Q1:
 Do companies agree that there is some issue if such collision of RA-RNTI occur?
Yes: 7 companies 
No:  4 companies
Summary of  Q2:
Whether the NW’s implementation based solution is surfficient to avoid such collision?
Yes: 4
No:  6
Do not need any solution: 1
Summary of Q3:
Q3: Companies are invited to give their preferred option, or add more options:
Option 1: 1
Option 2: 7
Option  3: 0
Option  4: 0
Based on the above summaries,  we propose as follows:
Proposal  1 : RAN 2 confirms that there is some issue if such collision of RA-RNTI occur.
Proposal 2:Postpone to the next meeting for checking  whether the network implementation based solution is sufficient or not.
Majority companies prefer the RA-RNTI based resolution if the network implementation based solution is not sufficient.
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