3GPP TSG RAN WG1 Meeting #87	R1-1611146
Reno, USA, November 14-18, 2016

Agenda Item:	6.2.9.3
[bookmark: _GoBack]Source:	Huawei, HiSilicon
Title:	On non-anchor carrier enhancements
Document for:	Discussion and decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
According to the NB-IoT enhancements WID [1], objectives on non-anchor PRB enhancements for NB-IoT are listed as follows:
Non- Anchor PRB enhancements
· Support transmission of NPRACH on a non-anchor NB-IoT PRB [RAN2,RAN4] 
· Support transmission of paging on a non-anchor NB-IoT PRB [RAN2, RAN1,RAN3]
RAN1 have received an LS from RAN2 [2] on NB-IoT Rel-14 RACH and paging on non-anchor carrier as follows:
In RAN2#95bis, RAN2 discussed random access on non-anchor carrier for NB-IoT. For random access triggered by PDCCH order, RAN2 assumes that carrier, preamble/subcarrier index and the NPRACH repetition level can be explicitly indicated in the DCI format. RAN2 kindly requests RAN1 to confirm this understanding.
For your information RAN2 also discussed non-anchor paging and reached the following agreements:
The DRX cycle (defaultPagingCycle) is common for all carriers configured for paging.
The number of NPDCCH repetitions (npdcch-NumRepetitionPaging) is configured per carrier.
Nb is common for all paging carriers.
Uneven paging load distribution between anchor and non-anchor carriers is supported. Weighted distribution between all carriers (Option d)
CE level based carrier selection (i.e. where the UE selects paging carrier based on its current CE level) is not supported.
This contribution discusses the RAN1 impact of support non-anchor carrier enhancement for NB-IoT.
Impact on DCI format N1 to support NPRACH on non-anchor carrier
NPDCCH order is a procedure to bring uplink out-of-sync UE back to an in-sync state by ordering the UE to send NPRACH for uplink re-synchronization. Different from random access procedure initiated by UE, NPDCCH order can take the advantage of non-contention based random access to reduce collision probability and improve NPRACH performance.
To support non-contention based random access for NPDCCH order, the scheduled UE should be informed of a dedicated time-frequency resource for NPRACH transmission. Therefore, both the indices of the allocated uplink NB-IoT carrier and the staring subcarrier in the NB-IoT carrier should be indicated in DCI format N1 for NPDCCH order. Furthermore, the UE needs to know about the repetition number of the scheduled NPRACH transmission. To improve performance and efficiency, eNB would prefer to assign an NPRACH repetition level for NPDCCH order according to the latest measured link quality, which may be different from the NPRACH repetition level used for initial random access of the same UE. Consequently, the NPRACH level should also be indicated in DCI format N1 for NPDCCH order.
According to the definition of DCI format N1 in [3], starting subcarrier index and repetition level of NPRACH have already been included for NPDCCH order. To support NPRACH on non-anchor NB-IoT carrier, index of the NB-IoT carrier allocated to the NPRACH transmission triggered by NPDCCH order should be indicated. In other words, a field of “NB-IoT carrier indication for NPRACH” should be added into DCI format N1 for PDCCH order. Currently, 10 bits in DCI format N1 have been used for the NPDCCH order, while the other 13 remaining bits are set to one. It is expected that there is sufficient room to add the field of “NB-IoT carrier indication of NPRACH” for NPDCCH order in DCI format N1. The number of bits of the field depends on RAN2’s decision of the maximum number of NB-IoT carriers allowed for NPRACH transmission.
It appears likely that eNB will be able to configure whether a Rel-14 NB-IoT UE monitors DCI formats from Rel-13 or Rel-14. This would suggest that both Release’s DCI formats should support indication of which NB-IoT carrier an NPRACH order applies to for a Rel-14 UE with non-anchor RACH support.
Proposal 1: Add a field of “NB-IoT carrier indication for NPRACH” to Rel-13 and Rel-14 DL grant DCI formats for PDCCH order to Rel-14 UE supporting non-anchor RACH. The size of the field is FFS pending RAN2 decision on how many UL non-anchor carriers are defined.
Conclusion
The impact on DL grant DCI formats to support NPRACH on non-anchor carrier has been discussed in the paper. The related proposals are listed as follows:
Proposal 1: Add a field of “NB-IoT carrier indication for NPRACH” to Rel-13 and Rel-14 DL grant DCI formats for PDCCH order to Rel-14 UE supporting non-anchor RACH. The size of the field is FFS pending RAN2 decision on how many UL non-anchor carriers are defined.
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