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1. Introduction

In RAN2#56bis meeting, RAN2 agreed that 1bit control information can be at most transmitted in the Random Access Preamble, even though it’s still FFS how the 1 bit control information is used. Random Access Preamble is used for initial access, handover, and UL sync transition. It was also agreed that RRC_IDLE and RRC_CONNECTED mode UEs will share the same RACH channel. Therefore, initial access, handover and UL sync transition share the same RACH time/frequency resource. There have been many proposals to use dedicated signature for non-initial access (i.e. handover procedure and UL sync procedure). Common understanding seems to support dedicated signatures for those purposes. Dedicated signatures and non-dedicated signatures could be used on the same RACH channel. We discuss dedicated signatures and the usage of Random Access Preamble signatures. We propose to support two cases of RACH time frequency resource usage i.e. the dedicated signature and non-dedicated signature are shared and not shared.

2. Discussion
2.1.  Dedicated signatures usages

Although there is no agreement on the usage of dedicated signatures, general assumption seems to be that dedicated signatures can be used for handover procedure and UL sync procedure. The characteristics of those procedures could be as follows:

Handover procedure

· Dedicated signature is allocated by target eNB, and the signature is only valid within limited period.

· One signature is allocated for only one UE during the limited time period, since the signature is only used for first connection in the target eNB. There is no collision in the RACH time/frequency resource. eNB can know UE without UE ID reception.

· In case many UEs need to perform handover at the same time, there may be not enough dedicated signatures for all handover UEs. In this case, eNB can allocate dedicated signatures to UEs in the additional RACH time/frequency resource. But, the additional RACH time/frequency resource might not be required after mass movement has been completed.

UL sync procedure

· Dedicated signature is allocated by source eNB and the signature will be valid during relatively long time period.

· One signature might be allocated for one UE or several UEs. If one signature is only allocated to one UE there will be no collisions for the UL sync procedure. However, there might be not enough signature resources  since many UEs will be in relatively long DRX mode. Therefore if one signature is used for several UEs, collisions may occur. eNB couldn’t detect UE without UE ID reception. Although it is not "dedicated" to UE, we call this scheme is also as "dedicated signature" for simple explanation.

· In case many UEs with long DRX are connected to the same eNB, there could be not enough dedicated signatures for all UEs. In this case, source eNB needs to allocate more RACH time/frequency resources. This additional RACH time/frequency resource would be used during a relatively long period.

The required RACH time/frequency resources wouldn't change frequently in UL sync procedure but would change frequently in handover procedure. Therefore, the it should be possible to change the resources frequently.

2.2.  Usage of Random Access Preamble signatures

Our understanding is that there are two possibilities for the usage of Random Access Preamble signatures as illustrated in figure 1  REF _Ref158398555 \h 
and figure 2 REF _Ref158398587 \h 
.  REF _Ref158398555 \h 
 \* MERGEFORMAT  Figure 1 shows the case where same RACH channel is used for dedicated signatures and non-dedicated signatures, whereas  REF _Ref158398587 \h 
 \* MERGEFORMAT  figure 2 shows the case where a different RACH channel (time/frequency resources) is used for dedicated signatures and non-dedicated signatures. Characteristics of those cases are described below. Please note that it’s assumed that 1 bit information is used to inform eNB of UEs radio condition, but the 1 bit information can be also used for other purposes.
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Figure 1: Case same RACH time/frequency resource are used for dedicated signatures and non dedicated signatures
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Figure 2: Case different RACH time/frequency resource are used for dedicated signatures and non dedicated signatures

Case 1: same RACH time/frequency resources are used for dedicated signatures and non-dedicated signatures

· Some signatures within one RACH time/frequency resource are reserved for dedicated signatures, and remaining signatures in the RACH time/frequency resource are for UEs which don’t have dedicated signature (i.e. non-dedicated usage)(Suzuki: same with the case explanation)

· Information for all UEs within the cell via system information

· RACH time/frequency resource for Random Access Preamble transmission, 

· Signatures for non-dedicated usage, and

· Some informtion to decide 1 bit control information in non-dedicated usage.

· Information for UEs with dedicated signature

· Signatures which UE should use in specific case, potentially with some limitation in time domain.

· From delay perspective there is no difference between dedicated signatures UEs and non-dedicated signatures UEs.

Case 2: different RACH time/frequency resources are used for dedicated signatures and non-dedicated signatures

· All signatures in one RACH time/frequency resource are reserved for dedicated signature, and all signatures in different RACH time/frequency resource are used for UEs which don’t have dedicated signature (i.e. non-dedicated usage).

· Information for all UEs within the cell via system information

· RACH time/frequency resource for Random Access Preamble transmission for UEs with dedicated signature, and

· Some information to dedice 1 bit information in non-dedicated usage.

· Information for UEs with dedicated signature

· RACH time/frequency resource for dedicated Random Access Preamble transmission, and

· Signature which UE should use in specific case, potentially with some limitation in time domain (e.g. only several RACH slots are allowed for handover).

· If FDM approach is used for different RACH channels, there is no delay difference between dedicated signatures UEs and non dedicated signatures UEs. If TDM approach is used for different RACH, delay is different between dedicated signatures UEs and non dedicated signatures UEs. But the HW resource in eNB can be reduced in TDM.

If the same RACH time/frequency resource is used for dedicated signatures and non dedicated signatures, this is best from radio resource utilization point of view. However, as we discussed in Section 2.1, we need to consider the case that additional RACH time/frequency resource is allocated. If only dedicated signatures are in shortage, it’s natural to add RACH time/frequency resource for dedicated signatures. In this case, contents of system information won’t be affected related to RACH, and eNB only needs to configure UE to allocate RACH time/frequency resource and signature(s) within the RACH time/frequency resource. Therefore, we think that both these cases need to be supported in LTE.

3. Conclusion
We discussed Random Access Preamble signature usage. We propose that RAN2 agrees to support two cases of RACH time frequency resource usage i.e. the dedicated signature and non-dedicated signature are shared and not shared. Accordingly we propose to agree on the required system information for Random Access Preamble transmission.
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