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Introduction
At the email discussion [90b-NR-07] after RAN1 #90bis, the following proposals were agreed.
	1. For contention based RACH, support the same number of PRACH preambles for all actually transmitted SS blocks.
1. FFS: Same/different number of PRACH preambles for SS blocks in CFRA.

2. Support following values for the configuration of the number of PRACH preambles for CBRA per SSB:
· 4 * N (where 1 <= N <= 16)
· FFS: 0, 1, 2, 3, 5, 6, 7, 10, 14, 18, 22, 26, 30, values greater than 64
· FFS: different granularity for different number of PRACH preambles for CBRA and CFRA per SSB

3. Preamble indices not used for CBRA in a RACH occasion can be reserved for CFRA as in LTE.
1. Note: Consider dividing the total number of preambles per SSB into two parts: one for CBRA and the other for CFRA if the total number of preambles per SSB is configured.
1. Note: How to use preamble indices not used for CBRA in a RACH occasion is entirely up to the network.


In this contribution, we share our views for remaining issues on random access preambles in NR.
Discussions
[bookmark: OLE_LINK1]Required parameters to identify available preambles
At the email discussion [90b-NR-07], mainly following five parameters were proposed to identify the available preambles:
(a) Number of PRACH preambles for CBRA (Contention-Based Random Access) and CFRA (Contention-Free Random Access) per SSB (SS block)
(b) Number of PRACH preambles for CBRA per SSB
(c) Number of PRACH preambles for CBRA and CFRA per RACH occasion
(d) Number of PRACH preambles for CBRA per RACH occasion
(e) Number of SSBs per RACH occasion

Regarding the email discussion, following observation can be assumed
1. Most of companies assumes that (b) is same with “NumberOfRA-Preambles” in LTE and it is needed to be signalled to UEs.
2. Most of companies assumes that (c) is fixed in specification (FFS: whether the number is 64 (as LTE) or more than 64) and it is NOT needed to be signalled to UEs.
3. Most of companies assumes that (d) can be calculated by other parameters and it is NOT needed to be signalled to UEs.
Observation 1:
· Number of PRACH preambles for CBRA per SSB is needed to be signalled to UEs
· Number of PRACH preambles for CBRA and CFRA per RACH occasion is fixed in specification and it is not needed to be signalled to UEs
· Number of PRACH preambles for CBRA per RACH occasion is calculated by other parameters and it is not needed to be signalled to UEs

Then remaining issue is which parameter is needed to be signalled between (a) and (e).
In case that (a) (and (b)) is signalled, as shown in Fig. 1 (i), a UE knows both number of preambles for CBRA and number of preambles for CFRA which is allocated for an SSB. In addition, by comparing (a) and (c), the UE can know the number of RACH occasions which is allocated for an SSB in one-to-many mapping case.
In case that (e) (and (b)) is signalled, as shown in Fig. 1 (ii), a UE knows the total number of preambles for CBRA with multiple SSBs per RACH occasion (i.e. (d) = (e)*(b)) and the total number of preambles for CFRA per RACH occasion is calculated by (c) - (d). In this case, some implicit rule or additional indication may be needed to know the number of RACH occasions for an SSB in one-to-many mapping case.
One of the key issue is whether preambles for CFRA should be separately allocated per SSB or they should be shared among multiple SSBs. For the case such as handover command by RRC, a target gNB doesn’t know the available DL Tx beam for a UE and multiple preamble indices for CFRA for multiple SSBs should be allocated for the UE. On the other hand, for some other case such as PDCCH order, a gNB may know the available DL Tx beam for a UE and only one preamble index for CFRA should be allocated for the UE.
From that perspective, separating preambles for CFRA equally for each SSB may be highly restricted and the preambles for CFRA should be selected flexibly by the network from common indices for all of SSBs per RACH occasion.
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(i) Case of (a) is signalled				(ii) Case of (e) is signalled
Figure 1   Example of preamble index allocation
Proposal 1:
· Available PRACH preambles for CFRA per RACH occasion can be shared among multiple SSBs
· Which PRACH preamble(s) is scheduled for CFRA is up to network
· Number of PRACH preambles for CFRA per SS block is not specified
Proposal 2:
· In addition to the number of PRACH preambles for CBRA per SSB, the number of SSBs per RACH occasion is signalled to the UE
· Number of PRACH preambles for CBRA and CFRA per SS block is not signalled

Preamble indices for CBRA and CFRA for one SSB
At the email discussion [90b-NR-07], following possible conclusion was proposed:
	Possible conclusion from the email discussion:
1. NR down-selects from following alternatives, which were already agreed in the previous meeting, in the next meeting or through another email discussion:
2. Alt 1: Preamble indices for CBRA and CFRA for one SSB are mapped consecutively in one RACH transmission occasion.
2. Alt 2: Preamble indices for CBRA and CFRA for one SSB are not mapped consecutively in one RACH transmission occasion
1. Companies are encouraged to present a complete solution for configuring CBRA and CFRA mapping, including all necessary parameters and how they are used to support all needed cases.



Our understanding is that this issue relates to how indicate multiple indices for multiple SSBs. In case of CFRA via RRC, there is no problem to indicate each index for each SSB. However, In case of CFRA via PDCCH order, some implicit rule to reduce the overhead may be needed since the number of bits may be 6 bits (or 8 bits) * the number of SSBs. 
In case that the preambles for CFRA is separated for each SSB, the one of the candidate schemes is that a UE applies same offset in each preamble group for SSB. In such case, Alt. 1 is preferred.
In case that the preambles for CFRA is shared among multiple SSBs, the one of the candidate schemes is that a UE applies some equally spaced interval (or can be consecutive) between indices for multiple SSBs. In this case, Alt. 2 is preferred.
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(i) Case of Alt.1				(ii) Case of Alt.2
Fig. 2   Example of preamble index allocation for CBRA and CFRA
Observation 2:
· Whether preamble indices for CBRA and CFRA for one SSB are mapped consecutively or not may depends on whether preambles for CFRA for one RACH occasion are shared among multiple SSBs
· In case that preambles for CFRA are shared among multiple SSBs
· Alt 2 is preferred
· In case that preambles for CFRA are separated per SSB
· Alt 1 is preferred
Maximum number of PRACH preambles per RACH occasion
In RAN1 #90bis, following RAPID length was agreed as working assumption [1].
	Agreements:
1. Bit field length of RAPID is fixed in the spec.
1. (working assumption) Bit field length of RAPID is 6 bits.
5. RAN1 is discussing if 8 bits should be considered for bit field length of RAPID
5. FFS the impact of SUL
5. FFS: How RACH occasion is conveyed to UE
1. LS to send to RAN2 – Nazmul (R1-1719036), which is endorsed and approved in R1-1719214


[bookmark: _GoBack]Also in email discussion [90b-NR-07], there are mainly two alternatives (i.e. 64 or more than 64) for the maximum number of PRACH preambles per RACH occasion. From our view, to achieve similar correlation property so that UE can randomly select a preamble from 64 preambles with equal probability, same number with LTE should be a baseline at least in Rel-15.
Proposal 3:
· Maximum number of PRACH preambles per RACH occasion is 64 at least in Rel-15

Conclusion
In this contribution, we have the following observations and proposals:
Observation 1:
· Number of PRACH preambles for CBRA per SSB is needed to be signalled to UEs
· Number of PRACH preambles for CBRA and CFRA per RACH occasion is fixed in specification and it is not needed to be signalled to UEs
· Number of PRACH preambles for CBRA per RACH occasion is calculated by other parameters and it is not needed to be signalled to UEs
Observation 2:
· Whether preamble indices for CBRA and CFRA for one SSB are mapped consecutively or not may depends on whether preambles for CFRA for one RACH occasion are shared among multiple SSBs
· In case that preambles for CFRA are shared among multiple SSBs
· Alt 2 is preferred
· In case that preambles for CFRA are separated per SSB
· Alt 1 is preferred
Proposal 1:
· Available PRACH preambles for CFRA per RACH occasion can be shared among multiple SSBs
· Which PRACH preamble(s) is scheduled for CFRA is up to network
· Number of PRACH preambles for CFRA per SS block is not specified
Proposal 2:
· In addition to the number of PRACH preambles for CBRA per SSB, the number of SSBs per RACH occasion is signalled to the UE
· Number of PRACH preambles for CBRA and CFRA per SS block is not signalled
Proposal 3:
· Maximum number of PRACH preambles per RACH occasion is 64 at least in Rel-15
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