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1 Introduction
In RAN1#90bis, the following agreement and working assumption was reached:
Agreement: 
· RNTI is masked onto the last NRNTI CRC bits on the PDCCH, where NRNTI is the number of bits of the RNTI
· Working Assumption that NRNTI is 16 bits. 
· Prepare a draft LS to RAN2 (R1-1719086 – Yufei – approved in R1-1719094) to let them know that RAN1’s channel coding design for PDCCH is capable of carrying RNTIs on the DCI up to at least 17 bits, and possibly up to 21 bits, asking RAN2 to inform RAN1 when they have decided the necessary RNTI length. 
· Check the LS in the control channel session in case additional information should be included before sending it. 
Note that this preserves the ET gains in cases of interference that is effectively AWGN or QPSK constituting an invalid codeword. 

Working assumption: no additional UE-specific scrambling motivated by channel coding; can be revisited on Thursday or at RAN1#91 if it is shown that valid codeword interference occurs sufficiently frequently to cause significant overall loss in ET gain (in which case, the following examples of scrambling may be considered, provided that the number of required blind decodes is not increased: u-domain or c-domain or before mapping to modulation symbols, or payload scrambling after CRC calculation but before CRC attachment).

In this contribution, we discuss further UE-specific scrambling in light of the issues raised.
2 [bookmark: _Ref178064866]Discussion
For UESS, the DCI is expected to carry a UE-specific RNTI, e.g., temporary RNTI or C-RNTI. 
For CSS, both types of DCI exist: 
a. DCI that’s associated with a common RNTI, for example, e.g., SI-RNTI, P-RNTI, RA-RNTI, or group common ID. 
b. DCI that’s associated with a UE-specific RNTI, e.g., C-RNTI.
RNTI-masking on CRC bits does not cause increase of blind decodes with the two kinds of RNTI, since masking does not affect the polar decoding process regardless what the mask is, and thus only one polar decoding is required. At the end of polar decoding, both the common C-RNTI and the UE-specific RNTI are checked by running the CRC detection twice, once with the common C-RNTI de-masked, once with the UE-specific C-RNTI de-masked.
On the other hand, from the perspective of blind decodes, pre-encoding UE-ID based scrambling of frozen bits alters the polar decoding process and thus requires a separate Polar decoding for each RNTI to be checked. For example, when assuming the same number of PDCCH candidates in CSS and UESS as in LTE, then , pre-encoding UE-ID based scrambling would require 44+6 = 50 blind decodes.
One way to avoid the increase of blind decodes is to build a new category of UE-ID, which represents both the common UE-ID and UE-specific ID. However this would require carving out ID space from the already tight dimensioning of RNTI, see Appendix B of [1].

Observation 1 The number of blind decodes of DCI will increase if pre-encoding UE-ID based scrambling is applied unless a new type of RNTI is created to represent common RNTI and UE-specific RNTI.

For the options of UE-specific scrambling via c-domain or before mapping to modulation symbols, the number of blind decodes would increase when considering both CSS and UESS.
Based on the above discussion, we propose not to consider any additional UE-specific scrambling besides RNTI masking on CRC bits.

1. Confirm the working assumption that no additional UE-specific scrambling motivated by channel coding will be considered besides the RNTI masking on CRC bits.
[bookmark: _GoBack]
3 Conclusions
In this contribution, we made the following observation and proposal:

Observation 2 The number of blind decodes must increase if pre-encoding UE-ID based scrambling is applied unless a new type of RNTI is created to represent common RNTI and UE-specific RNTI.

1. Confirm the working assumption that no additional UE-specific scrambling motivated by channel coding will be considered besides the RNTI masking on CRC bits.
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