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1 Introduction
In the last RAN2 #100 meeting, RAN2 has achieved an agreement regarding RA-RNTI calculation firstly shown as follows:

After the offline discussion, the agreement has been updated to be:

2 Discussion

If RA-RNTI calculation takes into account of both of the UL carriers, the value range of the RA-RNTI will be further doubled. Furthermore, we can not exclude the possibility of applying more than one SUL in one cell in the next release or some time point in future. If the RA-RNTI is determined to be calculated taking into account of SUL carrier index, the RA-RNTI space might become overwhelmingly large. Not to mention that UL and SUL carrier might be defined with different bandwidths which would result in significant amount of unnecessary RA-RNTIs once UL carriers are taken into account in RA-RNTI calculation. As a result, to save the RA-RNTI space, we think this option should be avoided with the best effort. 
Another option that two non-overlapping preamble sets are associated with different UL carriers has been proposed by some companies as well. Suppose that the distribution of UEs in the coverage is concentrated on a ring surrounding the gNB occasionally, majority of them will be more likely to use one particular UL, either UL or SUL, for RACH process, since the path losses of them from gNB are similar. In such cases, associating different groups of preambles with different UL carrier will shrink the volume of preambles applied for their msg1 transmission, which leads to the results of doubling of collision possibility of the preamble transmission. So, we think this option should be avoided as well.
Therefore, only one option is left: taking advantage of one of reserving bits in the RAR MAC PDU. Overall, we conclude that there are three options：
· using the reserving bit in the E/T/RAPID sub-header;
· using the reserving bit in RAR payload;
· using the reserving bits in the E/T/R/R/BI sub-header;
In the RAN2 #100 meeting, the length of BI and TA filed have been agreed to be 4 bits and 12 bits, respectively. If the length of UL grant remains the same as the LTE, there will be no reserving bit left in RAR payload. Also, if RAN1 does not agree to extent the length of RAPID, there will be no reserving bit left in E/T/RAPID subheader neither. 
As a result, by now, only the first choice could be used. In case the RO of preamble transmissions via multiple UL carriers is the same, gNB needs to multiplex RAR of them before sending the RAR to the UEs. One example of multiplexing multiple UL carriers RAR into one RAR MAC PDU is indicated as follows:
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     Figure 1: an example of multiplexing RARs for multiple UL carriers into one RAR MAC PDU
Observation 1: only the option of using the reserving bits in the E/T/R/R/BI sub-header is feasible to indicate the UL/SUL carrier.
In this example, one of the reserving bits valued with ‘0’ in the first E/T/R/R/BI subheader is employed to indicate the index of NR UL carrier, and the value ‘1’ in the next E/T/R/R/BI subheader indicates the index of SUL carrier. In this way, all MAC subPDUs corresponding to the preambles which have been detected by the gNB on NR UL carrier highlighted with red eclipse are placed in between two E/T/R/R/BI subheaders. In addition, with this modification, there exists two different BI values, and each of them could be set more properly according to the access load of the corresponding UL carrier. 
In addition, if it is only one particular UL carrier on which UEs trigger RACH processes in one RACH occasion in one cell configured with SUL carrier(s), the RAR MAC PDU shown in figure 1 could be regressed to be the format used in LTE with the only difference being that the reserved bit is employed for indicating the SUL carrier.
Someone may claim that the volume of the RAR MAC PDU is enlarged with this approach, and therefore it becomes more troublesome for MAC to schedule the RAR MAC PDU on the transport block. We argue that this concern could be alleviated since the 5G provides significantly higher data transmission rate, compared with the LTE. Such a little additional overhead has no possibility to have negative influence on the MAC scheduling.       
Proposal 2: ask kindly for RAN2 to agree to apply one of the reserving bits in the E/T/R/R/BI sub-header to indicate the UL carrier on which RACH procedure is performed, and to apply such RAR multiplexing approach shown in figure 1.
Based on this contribution, one TP on 38.331 has been given in [2].
3. Summary
In this contribution, the following observation has been given:
In the last meeting, RAN2 has achieved an baseline regarding RA-RNTI calculation.

If RA-RNTI calculation takes into account of both of the UL carriers, the value range of the RA-RNTI will be further doubled. Furthermore, we can not exclude the possibility of applying more than one SUL in one cell in the next release or some time point in future. So more discusstion for RA-RNTI calculation is needed. In this contribution, we analysis one option, using the reserving bits in the E/T/R/R/BI sub-header.
Observation 1: only the option of using the reserving bits in the E/T/R/R/BI sub-header is feasible to indicate the UL/SUL carrier.
On the basis of the observation, we present following proposal:

Proposal 2: ask kindly for RAN2 to agree to apply one of the reserving bits in the E/T/R/R/BI sub-header to indicate the UL carrier on which RACH procedure is performed, and to apply such RAR multiplexing approach shown in figure 1.
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Agreements:


1. RA-RNTI calculation does not need to include SS block index.


2. Regarding multiple PRACH instances within a slot, the RA-RNTI equation in LTE should be modified for NR to provide OFDM symbol level granularity. Exact formula FFS


3. For SUL, some form of differentiation will be specified. FFS how.


4. RAR window size is up to 10ms


[CB 517 - Intel] handle the FFS and suggest an agreeable formula





Agreements:


=> Capture OFDM symbol ID explicitly.


=> Option 1 as a baseline: By including explicitly in the RA-RNTI computation (as a multiplicative factor).


=> Use formula suggested by Intel R2-1714069. Range of parameters are FFS.
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