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Introduction
In the previous RAN2#102 meeting a possible ambiguity for RA-RNTI when two PRACH resource pools are configured were discussed. This is a relevant problem that needs to be solved in order for the MAC protocol to be functional. This problem is discussed further in this contribution along with proposals to resolve the ambiguity.
[bookmark: _Ref178064866]Discussion
In contribution [1], the problem of ambiguous RA-RNTI definition when two PRACH resource pools are configured was noted. Different PRACH pools may happen when one pool is configured for CBRA and another pool is configured for CFRA. The problem is illustrated in Figure 1 where two PRACH resource pools are configured and two different resources will obtain the same RA-RNTI.
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[bookmark: _Ref516557764]Figure 1 – Two PRACH pools, one for CFRA and one for CBRA
The problem stems from the fact that RA-RNTI only indicates the relative position of the preamble transmission within the PRACH pool. In the case exemplified in Figure 1, the pools have different msg1-FrequencyStart resulting in different frequency positions even for PRACH resources with the same time index and same f_id. The resulting problem is that a UE can not determine that a RAR scrambled with the RA-RNTI corresponds to the UE’s preamble transmission, since it could just as well correspond to a preamble transmission on the corresponding resource in the other PRACH pool.
[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc516572624][bookmark: _Toc517249198][bookmark: _Toc517364010][bookmark: _Toc517367904]The current RA-RNTI is not sufficient to unambiguously determine the PRACH resource used for the preamble transmission when more than one PRACH resource pool is configured.
Analysis
Several methods of how to solve this issue is given in [1]. What is proposed in there is to use one of the reserved bits in the RAR to distinguish CFRA and CBRA and thereby the PRACH resource pools. This would be a possible way to do this but would use one of the reserved bits for a problem which could be solved by other methods. Also, the reserved bit would be used also in the common case when no CFRA resources are configured. Another possibility would be to introduce a PRACH pool index in the RA-RNTI formula to distinguish CBRA and CFRA. As the RA-RNTI formula already has a much higher granularity than the corresponding LTE formula, increasing the RA-RNTI space even further would increase the decoding burden for the UE.
A solution which would be straightforward to introduce is to distinguish the PRACH pools by introducing a frequency ID offset for the f_ids. In this way the f_id numbering would be different for the different pools. In the example shown in Figure 2, the PRACH pool for CBRA has a configured frequency ID offset so that the f_id starts at f_id=1, while the PRACH pool for CFRA has a frequency ID offset so that the f_ids start at f_id=5. As there is a possibility to use up to 8 different f_ids it is hard to see that PRACH resources would not be sufficient.
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[bookmark: _Ref516564169]Figure 2. Example with PRACH pools using different frequency ID offsets.
[bookmark: _Toc517364013][bookmark: _Toc516572628][bookmark: _Toc517249210][bookmark: _Toc517367905][bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc517380255][bookmark: _Toc517380273]Introduce a frequency ID offset k for frequency offset calculation so that CFRA and CBRA have unique frequency IDs.
[bookmark: _Toc517364014][bookmark: _Toc517367906][bookmark: _Toc517380256][bookmark: _Toc517380274]The frequency ID offset is signalled in RACH-ConfigGeneric together with frequencyStart. 
[bookmark: _Toc517364015][bookmark: _Toc517367907][bookmark: _Toc517380257][bookmark: _Toc517380275]It is up to the network to ensure that the offsets are configured to result in orthogonal resource allocation between CB and CFRA. 
There is a CR for RRC in R2-1810280 and a CR for MAC in R2-1810327.
Conclusion
In section 2 we made the following observations:
Observation 1	The current RA-RNTI is not sufficient to unambiguously determine the PRACH resource used for the preamble transmission when more than one PRACH resource pool is configured.

Based on the discussion in section 2 we propose the following:
Proposal 1	Introduce a frequency ID offset k for frequency offset calculation so that CFRA and CBRA have unique frequency IDs.
Proposal 2	The frequency ID offset is signalled in RACH-ConfigGeneric together with frequencyStart.
Proposal 3	It is up to the network to ensure that the offsets are configured to result in orthogonal resource allocation between CB and CFRA.
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