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1 Introduction

During RAN#93Bis meeting following agreements were made related to random access on LAA SCell [1]:

	1. RACH related: Contention based RA is not supported. Only contention free random access is supported on LAA cells if the NW decides to use RA.

2. PHY can indicate to higher layers (such as MAC) if a transmission was not performed due to LBT.
3. The UE does not increase the preamble transmission power when a preamble is not transmitted due to LBT.

4. For dedicated preambles there will be a limit for how long the UE can use that preamble (how this is achieved in spec is FFS)

5. Only PDCCH order triggered RACH is allowed for LAA SCell;

6. For LAA SCell(s), RAR can be transmitted via PCell.

7. FFS whether RAR can be transmitted via SCells

8. UL grant in RAR should be respected even if there is no data for transmission in the UL buffers.


There are still few FSS in the above agreements which need to be resolved. In this contribution we provide some options to resolve the FFS.

2 Discussion
RAN2 sent LS to RAN1 [2], informing the agreements by RAN2 related to eLAA. Based on agreement#2 RAN2 assumes PHY can indicate to higher layer if LBT fails which would be applicable for other transmissions like PUSCH or PUCCH. 
For random access RAN2 assumes the usage of existing power suspension indication specified during Rel-12 dual connectivity. 
RAN2 asked RAN1 following question:

Question 1: RAN2 respectively asks RAN1 to confirm whether the lower layer will indicate power ramping suspension in case PRACH transmission is blocked by LBT.  

This power suspension indication will be used for not incrementing the preamble transmission power. Due to the usage of existing power suspension indication the MAC specification is not impacted due to LBT failure for preamble transmission.

Observation#1 Usage of existing power suspension indication if PHY layer drops preamble transmission due to LBT failure does not impact the MAC specification.
We believe there is nothing controversial in RAN1 to confirm the usage of existing power suspension indication but RAN2 can wait for the confirmation from RAN1.

Then the remaining issue is how long the UE can keep the dedicated preamble assigned for contention free random access. There seems consensus amongst companies that there should be restriction on the duration of time the UE can keep the dedicated preamble until random access on LAA SCell is successful. However since dedicated preamble for contention free random access is assigned by eNB it is precious transmission resource under eNB control. Dedicated preambles are a small subset of available preambles therefore eNB should be able to allocate dedicated preamble within the serving cell to different UEs without running into a shortage situation. Therefore UE shall relinquish the dedicated preamble assigned to it if random access on LAA SCell is not successful.

Observation#2: UE shall relinquish the dedicated preamble assigned to it if random access on LAA SCell is not successful.

There are several options to restrict the duration of time the UE can use the assigned dedicated preamble for random access on LAA SCell.
Option1: Maintaining a separate counter for preamble transmission attempts and a separate counter for preamble transmission power ramping.

The existing counter is common for preamble transmission attempts and preamble transmission power ramping. With the existing counter not getting incremented due to power suspension indication from PHY the UE keeps the dedicated preamble for more number of attempts then the maximum number of configured attempts as argued in [3]. However even with the separate counter based approach it is not clear how the eNB can identify the UE has reached the maximum number of preamble transmission attempts.
Option2: UE indicating random access failure to licensed PCell upon reaching configured number power suspension indication from PHY layer.

In this option eNB configures the maximum number of times the UE is allowed to drop preamble transmission at PHY layer due to LBT failure. If the PHY indications exceed the maximum allowed dropping attempts then MAC declares random access failure, relinquishes the assigned dedicated preamble and indicates to license PCell so that eNB can assign the dedicated preamble to some other UE.
Option3: eNB and UE start a timer upon receiving PDCCH order where with the expiry of timer the assigned dedicated preamble is relinquished by the UE.

eNB can configure the timer value through RRC signalling indicating how long the UE is allowed to keep the assigned dedicated preamble upon receiving PDCCH order. Several different timer values can be specified but eNB configures appropriate timer value depending on deployment scenario and number of dedicated preambles reserved for contention free random access. The timer is reset if random access is successful and the timer is restarted again when new PDCCH order is received. eNB and UE are aligned and have the same understanding on how long the UE can use the assigned dedicated preamble. There is no need for the UE to maintain separate counters or maintain the number of suspension indication. There is also no need for the UE to indicate to license PCell whether the maximum number of transmission attempt is reached or maximum number power suspension indication is reached. We therefore believe the timer based approach is the simplest approach to restrict how long the UE can keep the dedicated preamble assigned for contention free random access on LAA SCell.
Proposal#1:  RAN2 is requested to adopt the timer based approach (Option 3) to restrict how long the UE can keep the dedicated preamble assigned for contention free random access on LAA SCell.

The other remaining issue is whether RAR can be transmitted on LAA SCell. Any transmission on LAA SCell whether in DL or UL is subject to LBT. Currently RAR is transmitted on license PCell without the need for LBT. We therefore see no benefit of allowing RAR on LAA SCell.

Proposal#2:  RAN2 is requested to not adopt RAR transmission on LAA SCell.
3 Conclusion

Based on the above, RAN2 is requested to discuss and if possible agree on the following proposals:

Proposal#1:  RAN2 is requested to adopt the timer based approach (Option 3) to restrict how long the UE can keep the dedicated preamble assigned for contention free random access on LAA SCell.

Proposal#2:  RAN2 is requested to not adopt RAR transmission on LAA SCell.
4 References

[1]
R2-16XXXX, Chairman’s Notes, RAN2#93Bis meeting.

[2]     R2-163109, LS on RAN2 agreements on eLAA.

[3]
R2-162745, Impact on Random Access due to LBT, Ericsson. 
