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Introduction

During the email discussion on point 3, benefits and drawbacks of allocation of C-RNTI have been identified. In this paper, we would like to address our view on relationship between allocation of C-RNTI and applicability to HARQ on RRC contention resolution (a.k.a. message4).
Discussion
Following figure illustrates random access procedure for initial access.
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Figure1. Initial access procedure

As stated in the email discussion on point 3, RAN2 seemed to mainly focus on following alternatives,
· Alt.1 : C-RNTI in Msg2 + HARQ on Msg4

· Alt.2 : C-RNTI in Msg4 + no HARQ on Msg4

However, we think that C-RNTI and HARQ are independent issues. At the moment, since it is not clear which contents will be included in Msg4 and how many bits will be required in Msg4, it seems to be a weak justification that we should apply HARQ for Msg4.
As already highlighted during the email discussion in a majority of cases (handover, transition from idle to active state) the UE has already a C-RNTI allocated.

In other states the delay requirements might be much weaker (i.e. initial access, traffic area update, cell reselection) and thus the delay due to the fact that HARQ is not used is not so important.
Moreover, we believe that it is still not logical that C-RNTI should be allocated in Msg2 if we need to apply HARQ on Msg4. That is because we could apply HARQ in Msg4 by using possibly some optimizations although the C-RNTI is allocated in Msg4 (see details in Annex). 
So, we recommend that RAN2 should focus on C-RNTI issues first, then if there is a need to apply HARQ on Msg4, we could investigate some optimizations for HARQ on Msg4.
Conclusion
In this paper, we addressed the following points.
· C-RNTI and HARQ are independent issues.

· Firstly, RAN2 should focus on the C-RNTI allocation issue.

· If HARQ on Msg4 is proven to be necessary, only then it becomes necessary to investigate optimization to address HARQ on Msg4. 
Annex

In a certain amount of cases a C-RNTI will already be available in the UE and thus there is no problem for HARQ. If HARQ is found to be necessary in all cases we introduce in this section one possibility to enable HARQ on Msg4 when C-RNTI is allocated in Msg4. So far, one of concerns about applicability to HARQ on Msg4 is the problem of multiple HARQ ACK/NACK transmissions. Since anyhow we can not do 100% collision avoidance in Msg4, simply some parts, e.g. LSB or MSB, of bit sequence in global Id in Msg3 can be mapped to a temporary C-RNTI which will be used for identifying L1/L2 in Msg4 transmission. Hence, we can significantly reduce the possibility of the multiple HARQ ACK/NACK transmissions. Although there are some burden for reserving the temporary C-RNTIs, it seems to be less critical than the complexity caused by the special HARQ mechanism. 
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Figure 2. Initial access procedure
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Figure 3. Mapping relationship between the index and the temporary C-RNTI (e.g. index = 4 LSBs)
An example procedure is

1)
Message 1 in uplink
2)
Message 2 in downlink
3)
Message 3 in uplink

-
LSBs or MSBs in Global Id in Msg3 become the index of the temporary C-RNTI which will be used for identifying DL L1/L2 in Msg4 transmission.

-
Information on mapping between the index and the temporary C-RNTI could be signalled by the system information or hard-coded in specifications.

-
The exact number of bits of the index should be considered according to the collision probability and lifespan of the temporary C-RNTI.
4)
Message 4 in downlink
-
The eNB knows the UE’s temporary C-RNTI after decoding Msg3.

-
The temporary C-RNTI is used for identifying DL L1/L2 in Msg4 transmission
-
C-RNTI

-
HARQ
Pros/cons of this alternative are listed below.

Pros:

· Msg2 becomes smaller in size, hence requiring less resources to provide required robustness.

· There is no need to indicate if the UE needs a new C-RNTI or not in Msg1. This may reduce the contention probability owing to the trunking gain.
· HARQ would improve the radio efficiency of Msg4 transmission.
· normal HARQ operation is applicable.
· Less number of RA-RNTIs need to be reserved.
Cons:

· Some temporary C-RNTIs need to be reserved. 
· The number of temporary C-RNTI would be affected by it’s lifespan.

· There is a possibility of the collision between accessing UEs with different preamble signatures for the transmission of message 4.
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