Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #98
R2-1705297
Hangzhou, China, 15th – 19th May 2017
Agenda Item
: 8.11.2
Source

: Huawei, HiSilicon, Neul Ltd.

Title


: Random access procedure triggered by PDCCH order
Document for
: Discussion and decision

1 Introduction

In RAN2#97bis, it was discussed whether to have deterministic or random selection for the NPRACH carrier at change of coverage level during a random access procedure triggered by a PDCCH order and the following conclusion was captured in the chair’s minutes [1]:

Show of hands, for RACH by PDCCH order (each company can vote for 2 options)

a) Deterministic Carrier selection at CEL change
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b) Deterministic Carrier selection at CEL change with contention free RACH
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c) Random Carrier selection at CEL change
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d) Random Carrier and random subcarrier/preamble selection at CEL change

1

· Baseline agreement (can be discussed also at the next meeting): For PDCCH ordered RACH, we select carrier at CEL change randomly

· Remove the corresponding editors note at the next meeting. 
In this contribution, we would like to revisit the baseline agreement.

2 Discussion
2.1 Random vs. deterministic NPRACH resource selection 
The argument of the companies supporting random selection is based on the fact that there is no support for contention free random access and that the eNB will need to wait for msg3 to identify the UE anyway. Thus, there is no motivation to have a deterministic choice.

Similar discussions took place in rel-13 for the selection of the sub-carrier and RAN2 took the opposite decision ([2]): 
We need to decide what to do: 
· Option 2 (random selection at change of CE level)
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· Option 3 (use the indicated resource at change of CE level)
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· Result of show of hand was 5-7 (i.e. like flipping a coin). 

· Ericsson think that the eNB can know exactly when a UE makes the first attempt for a PDCCH order. 

· Ericsson think that option 3 is exactly the solution to be used for contention free RACH in Rel-14, so this option would be more future proof 

· We go with option 3

Though we agree that there is not a huge motivation for having a deterministic selection (still it allows the network to distribute the random access procedures triggered by PDCCH ordered and decrease the probability of collision for these random access procedures), we think that we should have a consistent specification and that it does not make sense to have different approaches for the carrier and the sub-carrier selection. 
Thus we propose that RAN2 revisit the baseline agreement and agree on one of the two alternatives below:

· Alt1: Random selection for both carrier and sub-carrier

· Alt2: deterministic selection for both carrier and sub-carrier

Proposal 1: RAN2 to agree on having either random selection or deterministic selection for both carrier and sub-carrier.

2.2 Contention free RACH 

Contention free RACH is beneficial for both the UE (power consumption) and the network (resource usage) and all the necessary signaling is already there (e.g. reservation of sub-carriers for non-contention based RACH introduced in [3]) 
Contention free RACH is not supported in the current specification. It was proposed at RAN2#95bis [4] for rel-13 but not agreed as it would have been non – backward compatible.  

We think that it would be beneficial to introduce it for rel-14 UEs. We acknowledge that it is a bit late proposal but the changes are limited to MAC and quite small:
-
Section 5.1.2 : Redefine the formula used for the sub-carrier selection so the UE selects a ‘reserved’ sub-carrier: 

	-
the Random Access Preamble is set to nprach-SubcarrierOffset + nprach-NumCBRA-StartSubcarriers + (ra-PreambleIndex modulo (nprach-NumSubcarriers – nprach-NumCBRA-StartSubcarriers)), where nprach-SubcarrierOffset, nprach-NumCBRA-StartSubcarriers and nprach-NumSubcarriers are parameters in the currently used PRACH resource.


-
Section 5.1.4 : Introduce the formula for carrier selection

	-
if the Random Access Procedure was initiated by a PDCCH order:

-
randomly select one of the PRACH resources corresponding to the selected enhanced coverage level according to the configured probability distribution;

-
select the NPRACH resource in the list of UL carriers providing a NPRACH resource for the selected enhanced coverage level for which the carrier index is set to (Carrier Index from the PDCCH order modulo Number of PRACH resources in the selected enhanced coverage)
Editor’s note: In Rel-13 the eNB knows exactly which preamble/subcarrier the UE will use when the RA is triggered by a PDCCH order with non-zero preambleIndex, even if the UE changes CE level. However, when the PRACH resource is randomly selected at every CE level change this will no longer be the case. Whether this issue needs to be addressed is FFS.
-
consider the selected NPRACH resource as explicitly signalled;


-
Section 5.1.4 : clarify that when ra-PreambleIndex is explicitly signalled and it was not 000000, the Random Access procedure is successfully completed upon reception of the RAR

	-
if, except for NB-IoT, ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):

-
consider the Random Access procedure successfully completed.
-
if the UE is an NB-IoT UE and is configured with a non-anchor carrier:
-
the UL grant is valid only for the configured non-anchor carrier.


Proposal 2: RAN2 to consider introducing contention-free random access in Rel-14.

3 Conclusion

This paper discussed the selection for the NPRACH carrier at change of coverage level and the contention-free random access. The corresponding proposals are listed below.
Proposal 1: RAN2 to agree on having either random selection or deterministic selection for both carrier and sub-carrier.

Proposal 2: RAN2 to consider introducing contention-free random access in Rel-14.
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