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1.  Introduction
Currently, in E-UTRA Stage 2 [1], section 10.1.5.1 (Contention based random access procedure) states the following:


“NOTE:
Contention resolution for events other than initial access needs further discussion

This contribution addresses this Stage 2 open issue. 

2. Discussion
2.1 Background

Section 10.1.5 of [1] states that contention based random access procedure can be performed for the following four events:
[Event 1] Initial access from RRC_IDLE
[Event 2] Handover requiring random access procedure
[Event 3] DL data arrival during RRC_CONNECTED requiring random access procedure
[Event 4] UL data arrival during RRC_CONNECTED requiring random access procedure

Among the above events for contention based random access procedure, it has been decided to use the RRC Contention Resolution message for Event 1, but contention resolution for the other events is FFS. Furthermore, it is noted that an UE does not have a C-RNTI allocated during Event 1 and has a C-RNTI allocated during the other events. Below, we identify two alternatives for contention resolution when an UE that has a C-RNTI allocated performs contention based random access procedure.
2.2 Alternative 1: Use RRC Contention Resolution message
This alternative uses the RRC Contention Resolution message as in Event 1 to resolve contention. The procedure is outlined in Figure 1 below. With this alternative, normal DL/UL allocation by L1/L2 control channel for the “winning UE” can only start after the RRC Contention Resolution message. As for the “losing UE”, if it receives the RRC Contention Resolution message, it can immediately start retrying the contention based random access procedure, and if it does not receive the RRC Contention Resolution message, it can only start retrying the contention based random access procedure after expiry of a timer.
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[RACH] RA preamble (contention based preamble)

[DL-SCH] RA response (includes RA preamble, TA info, UL grant, Temporary C-RNTI)

[UL-SCH] First scheduled UL transmission (includes C-RNTI)

[DL-SCH] RRC Contention Resolution (includes C-RNTI)

[L1/L2 control channel] DL allocation (addressed to RA-RNTI)

[L1/L2 control channel] DL allocation (addressed to Temporary C-RNTI)

[L1/L2 control channel] Normal DL/UL allocation for the “winning UE” (addressed to C-RNTI)


Figure 1 – Alternative 1 for contention based random access procedure due to Events 2-4
2.3 Alternative 2: Do not use RRC Contention Resolution message

This alternative does not use the RRC Contention Resolution message unlike in Event 1 to resolve contention. The procedure is outlined in Figure 2 below. With this alternative, normal DL/UL allocation by L1/L2 control channel addressed to the C-RNTI for the “winning UE” can immediately start after the first scheduled UL transmission. As for the “losing UE”, it can only start retrying the contention based random access procedure after expiry of a timer. Here, it is noted that if the non-initial access UE also monitors the L1/L2 control channel addressed to the Temporary C-RNTI after the first scheduled UL transmission, the delay in retrying the random access procedure when the non-initial access “loses” to an initial access UE can be minimized.
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[RACH] RA preamble (contention based preamble)

[DL-SCH] RA response (includes RA preamble, TA info, UL grant, Temporary C-RNTI)

[UL-SCH] First scheduled UL transmission (includes C-RNTI)

[L1/L2 control channel] DL allocation (addressed to RA-RNTI)

[L1/L2 control channel] Normal DL/UL allocation for the “winning UE” (addressed to C-RNTI)


Figure 1 – Alternative 2 for contention based random access procedure due to Events 2-4
2.3 Comparison of the alternatives

The pros and cons for the two alternatives are outlined in Table 1 below.

Table 1 – Pros and Cons for Alternative 1 and Alternative 2
	Topic
	Alternative 1
	Alternative 2

	RA procedure retry delay for “losing UE”
	Optimal if the “losing UE” succeeds in receiving the RRC Contention Resolution message
	Longer (UE waits until timer expiry)

	Overhead
	Extra L1/L2 control channel and RRC Contention Resolution message
	Optimal

	Normal DL/UL allocation delay for “winning UE”
	Longer (only after transmission of RRC Contention Resolution message) 
	Optimal


The only drawback for Alternative 2 is the delay in the “losing UE” retrying the contention based random access procedure. However, this delay can be minimized if the expiry timer is set to a short value based on the assumption that the eNB transmits the RRC Contention Resolution message (in case of Event 1) or the first normal DL/UL allocation using the L1/L2 control channel (in case of Events 2-4) as soon as it receives the first scheduled UL transmission.

3. Conclusion
From the discussion in section 2 of this contribution, it is proposed not to use the RRC Contention Resolution message when an UE that has a C-RNTI allocated performs the contention baseed random access procedure.
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