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Introduction
It has been agreed in the previous meeting that separate time/frequency resources pool can be configured for CFRA and CBRA. The intention of this paper is to discuss the ambiguity of Msg2 reception caused by the separate resource pool for CBRA and CFRA.
Discussion
According to the current specs, the RA-RNTI is calculated 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 domian ( 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), then the RA-RNTI calculated may be collision between the CBRA UE and CFRA UE.
Observation 1: Since separate time/frequency resources can be configured for CBRA and CFRA, and only one COMMON CORESET for the reception of Msg2 can be configured per BWP for the CBRA and CFRA, some collision may happen between the UEs using CBRA and CFRA (i.e. the same RA-RNTI will be used to receive the msg2 with the same preamble from different resource pool).
In order to avoid the ambiguity, the following alternatives can be considered:
· Alt1. Having a separate CORESET for the reception of Msg2 for the CBRA and CFRA
Alt2. Take the separate resource pool of CBRA and CFRA into account in the calculation of RA-RNTI
· Alt3. Distinguish the CBRA and CFRA in the payload of Msg2 (e.g. 1bit in RAR to distinguish the CBRA or CFRA). 

Alternative 1: Separate CORESET for CFRA
For the Alt.1, since only one CORESET can be configured per BWP for the reception of Msg2, the Alt.2 will lead to some impact on ASN.1, and the changes may be non-backward compatible. Also considering the physical layer resources for CORESET is quite valuable, it may be not worth to have a specific CORESET for the RAR reception for CFRA.

Alternative 2: Consider the RA type in RA-RNTI
For the Alt.2, If we take the different RA usage/resource pool into account, now we may have 3 different kind of RA procedure, which require the reception of msg2 based on RA-RNTI
· RA resource pool for CBRA
· RA resource pool for SI request
· RA resource pool for CFRA
Then we can have some kind of RA type field in the formular of RA-RNTI. One example is given as follow:
RA-RNTI= 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2 × RA type
The RA type can be CBRA, CFRA/SI. However, since the different RA-RNTI is used for different RA type, the RARs for different RA type can not be included in one MAC PDU, which may lead to some negative impact on the resource efficiency.

Alternative 3: Indicate the RA type in MAC RAR
For the Alt.3, the current MAC header for RAR can be found as follow:
-----------------------------------------------From 38.321--------------------------------------------------
[bookmark: _Toc510431936]6.1.5	MAC PDU (Random Access Response)
A MAC PDU consists of one or more MAC subPDUs and optionally padding. Each MAC subPDU consists one of the following:
-	a MAC subheader with Backoff Indicator only;
-	a MAC subheader with RAPID only (i.e. acknowledgment for SI request);
-	a MAC subheader with RAPID and MAC RAR.
A MAC subheader with Backoff Indicator consists of five header fields E/T/R/R/BI as described in Figure 6.1.5-1. A MAC subPDU with Backoff Indicator only is placed at the beginning of the MAC PDU, if included. 'MAC subPDU(s) with RAPID only' and 'MAC subPDU(s) with RAPID and MAC RAR' can be placed anywhere between MAC subPDU with Backoff Indicator only (if any) and padding (if any).
A MAC subheader with RAPID consists of three header fields E/T/RAPID as described in Figure 6.1.5-2.
Padding is placed at the end of the MAC PDU if present. Presence and length of padding is implicit based on TB size, size of MAC subPDU(s).


Figure 6.1.5-1: E/T/R/R/BI MAC subheader


Figure 6.1.5-2: E/T/RAPID MAC subheader


Figure 6.1.5-3: Example of MAC PDU consisting of MAC RARs
/*omitted*/
[bookmark: _Toc510431940]6.2.3	MAC payload for Random Access Response
The MAC RAR is of fixed size as depicted in Figure 6.2.3-1, and consists of the following fields:
-	R: Reserved bit, set to "0";
-	Timing Advance Command: The Timing Advance Command field indicates the index value TA used to control the amount of timing adjustment that the MAC entity has to apply in TS 38.213 [6]. The size of the Timing Advance Command field is 12 bits;
-	UL Grant: The Uplink Grant field indicates the resources to be used on the uplink in TS 38.213 [6]. The size of the UL Grant field is 25 bits;
-	Temporary C-RNTI: The Temporary C-RNTI field indicates the temporary identity that is used by the MAC entity during Random Access. The size of the Temporary C-RNTI field is 16 bits.
The MAC RAR is octet aligned.


Figure 6.2.3-1: MAC RAR

-----------------------------------------------From 38.321--------------------------------------------------

Based on the MAC format shown above, it can be observed that, although there is no R bit in the MAC subheader for RAR, but there are still three R bits in the MAC RAR. Considering the MAC RAR is always present for both CBRA and CFRA, we think it is enough to have 1 bit indicatio in the MAC RAR to indicate whether the RAR is for the RA for CBRA or for CFRA.
Based on all the analysis above, one table is given as follow to show the pros and cons for the alternative solution:
	Alternatives
	Pros
	Cons

	Alt.1: Separate CORESET for CFRA
	No impact to UP specs
	Require changes in ASN.1
Require separate CORESET for CFRA
The RAR for CBRA and CFRA can not be included in one MAC PDU

	Alt.2: Consider the RA type in RA-RNTI
	No impact to ASN.1

	The RAR for CBRA and CFRA can not be included in one MAC PDU

	Alt.3: Indicate the RA type in MAC RAR
	No impact to ASN.1
The RAR for CBRA and CFRA can be included in one MAC PDU
	UE need to check the RAR to avoid the collition, but we think the complexity it quite small.



Based on the table sumamrized above, we propose to take the Alt.3 and give our proposal as follow:
Proposal: One indication should be introduced in the MAC RAR to indicate whether the MAC RAR is for the CBRA operation for CFRA operation.
Conclusion
Based on the analysis shared above, we give our observation and proposal as follow:
Observation 1: Since separate time/frequency resources can be configured for CBRA and CFRA, and only one COMMON CORESET for the reception of Msg2 can be configured per BWP for the CBRA and CFRA, some collision may happen between the UEs using CBRA and CFRA (i.e. the same RA-RNTI will be used to receive the msg2 with the same preamble from different resource pool).
Proposal: One indication should be introduced in the MAC RAR to indicate whether the MAC RAR is for the CBRA operation for CFRA operation.
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