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1.
Introduction
In this document, we discuss the E-UTRA random access procedure.
2
Discussion
The figure 1 illustrates the random access procedure in E-UTRA. 
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Figure 1: E-UTRA random access procedure (M = PREAMBLE_TRANSMISSION_COUNTER)
2.1.
Power ramping cycle with back-off
If a preamble response commands back-off before the next preamble, UE shall apply back-off based on the preamble response. At this moment, it is not clear if PREAMPBLE_TRANSMISSION_COUNTER is reset or increased by 1 after back-off. Currently, PREAMPBLE_TRANSMISSION_COUNTER is increased by 1 after MAC contention resolution. Thus, we propose that PREAMPBLE_TRANSMISSION_COUNTER increase by 1 after back-off.

· PROPOSAL 1: UE MAC increases the parameter PREAMPBLE_TRANSMISSION_COUNTER by 1 after back-off.

2.2.
Power ramping after the previous preamble transmission fails
In the spec, it is not clear if power ramping continues or re-starts from PREAMBLE_INITIAL_POWER after the previous preamble transmission fails. If the next preamble transmission is done by short-term delay e.g. short back-off time in the message 2, UE could continue power ramping from PREAMBLE_TRANSMISSION_POWER of the previous preamble to transmit the next preamble transmission. Continuing power ramping for short term delay is beneficial because UE could quickly complete random access at the next preamble transmission after delay.
However, if the next preamble transmission is done by long-term delay such as long back-off time, unsuccessful message 3 transmission, or unsuccessful contention resolution, it seems to be better that UE re-starts power ramping with PREAMBLE_INITIAL_POWER. It is because radio channel could significantly vary during the long-term delay.
For the reason above, we propose that UE continue power ramping after short-term delay and re-starts power ramping after long-term delay to transmit the next preamble.
· PROPOSAL 2: UE MAC continues power ramping after short-term delay between consecutive preamble transmissions and however re-initializes power ramping after long-term delay between consecutive preamble transmissions.
2.3.
RRC Contention Resolution
UE MAC behaviour in case of RRC contention resolution is missing in the spec. if MAC contention resolution is not successful, UE increases PREAMBLE_TRANSMISSION_COUNTER by 1. We prefer to have similar behaviour between RRC and MAC contention resolution. Thus, in our opinion, like MAC contention resolution, we propose to increase PREAMBLE_TRANSMISSION_COUNTER by 1 in case of unsuccessful RRC contention resolution. 
As a result, in the RA model, when UE RRC declares RRC contention resolution is unsuccessful, UE RRC needs to indicate to UE MAC that RRC contention resolution is unsuccessful. Then, UE MAC increases the counter and re-transmits a preamble.
· PROPOSAL 3: UE MAC increases PREAMBLE_TRANSMISSION_COUNTER by 1 in case that UE RRC indicates unsuccessful RRC contention resolution.
Moreover, it seems to be sufficient in the RRC spec to describe like “if contention resolution fails, UE RRC indicates to UE MAC that contention resolution fails”. Thus, we propose not to duplicate the same contention resolution in MAC and RRC, but to utilize the current section for both MAC and RRC contention resolution as shown below.
5.1.5
Contention Resolution

Once the uplink message containing the C-RNTI MAC control element is transmitted, the UE shall monitor the [PDCCH].
-
If notification of a reception of a [PDCCH] transmission is received from lower layers, the UE shall:

-
if the [PDCCH] transmission is addressed to its C-RNTI:
-
consider this Contention Resolution successful and provide an indication to the higher layers;.
If a higher layer indicates the Contention Resolution is successful, the UE shall:

-
consider this Contention Resolution successful;
If no [PDCCH] transmission addressed to its C-RNTI is received or if a higher layer indicates the Contention Resolution is not successful, the Contention Resolution is considered not successful and the UE shall:

-
If the PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;
-
based on the latest overload indicator received by this UE since the Random Access procedure initialization (see subclause 5.1.1), compute a backoff value indicating when a new Random Access transmission shall be attempted;
-
proceed to the selection of a Random Access Resource (see subclause 5.1.2).
· PROPOSAL 4: we propose to insert the text proposal described above in 36.321.
2.4.
Interruption of Ongoing Random Access Procedure by higher layer
Only one RA procedure can be ongoing in a UE. Due to that reason, if higher prioritized RRC message is initiated immediately after lower prioritized RRC message, it should wait before the end of the random access procedure triggered by the lower prioritized RRC message. For instance, if service request follows just after tracking area update, service request should wait before the end of RA procedure triggered by tracking area update.
In that case, it seems to be beneficial that UE MAC regularly checks interruption and then if necessary, decide sudden stop of ongoing RA procedure.
This operation can be also applied to the case when SDU discard timer is expired by UE PDCP. UE could send SDU in uplink by using a RA procedure. During the ongoing RA procedure, if the PDCP SDU is discarded, the RA procedure could be interrupted by PDCP.
Accordingly, to consider interaction between MAC and a higher layer for random access, we propose that UE MAC checks interruption from a higher layer before any new random access preamble transmission.
· PROPOSAL 5: UE MAC checks interruption from a higher layer before any new random access preamble transmission.
3.
Conclusion
In conclusion, we propose that
1. UE MAC increases the parameter PREAMPBLE_TRANSMISSION_COUNTER by 1 after back-off triggered by a preamble response.

2. UE MAC continues power ramping after short-term delay between consecutive preamble transmissions and however re-initializes power ramping after long-term delay between consecutive preamble transmissions.

3. UE MAC increases PREAMBLE_TRANSMISSION_COUNTER by 1 in case that UE RRC indicates unsuccessful RRC contention resolution.
4. The text proposal in section 2.3 above be reflected in 36.321.
5. UE MAC checks interruption from a higher layer before any new random access preamble transmission.
In addition, we propose to include the figure 1 in 36.321 as an informative part.[image: image2.png]
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